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| Abstract |

PURPOSE: This study examined the effects of combined
conventional exercise therapy plus respiratory exercise
program with combined conventional exercise therapy plus
aqua exercise program in the pulmonary function of subacute
stroke patients.

METHODS: The respiratory exercise program group
underwent inspiration and expiration training using the
Threshold IMT and Threshold PEP three days per week for
four weeks. The aquatic exercise program group had aquatic

aerobics, halliwick, and bad ragaz ring training three days per
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week for four weeks. Before and after the experiment, Pony
fx was used to examine the FVC, FEV1, FEV1/FVC, VC, and
MVV.

RESULTS: Significant improvement was found after the
experiment in the FVC. FEVI1, VC, MVV, excepting
FEV1/FVC, of the pulmonary function in the aquatic exercise
program group. After the experiment, significant improvement
was found in FVC, FEV1, FEVI/FVC, VC, and MVV of
pulmonary function in the respiratory rehabilitation therapy
group. No significant difference in FVC, FEV1, FEV1/FVC,
VC, and MVV of pulmonary function was observed in the
inter-group comparison.

CONCLUSION: Significant improvement was found
after the experiment in both the aquatic exercise program
group and the respiratory exercise program group. No
difference in pulmonary function was noted in the inter-group
comparison. Therefore, combining general exercise therapy

and an aquatic or respiratory exercise program is expected to
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be effective for the pulmonary function of acute stroke
patients. These results are expected to provide basic data to

help research intervention of aquatic and respiratory exercise

116 | J Korean Soc Phys Med Vol.

N
ol

o

Y EF DAIA Y

Key Words: Aquatic therapy, Respiratory function,

programs for subacute stroke patients.

Respiratory therapy, Stroke

el

)
%

vl
ny

T EHE T

5

=

/371 HEF gl

)

Irs

.ME

Jjo

.
iolm
iof

=u
i
o
Jlo

B
<H
o

—_
N
ol

ol

7He ol&9
71 oA

[

=

o
& #7

4%

2 HTHI5,19].

9]

1}

AZIT22.23). )= 7] &

1 AJAA o= Af

Fpoleh2). )

O %

.

I

=

HES
5

go] Aoz} hehdei3). ¥

[}

Z o]
=

o|J

B

%

o

HE HuEATH2S] webA HEF SRblA

LET TAY 13 Aol A

&4l

ofd

b

TH28,29].
W %

9

=
hun

=
=

f

)

o] tim, AelA

sHA

ERE AR T

7y wpolch2627). E
5

=
o

|27

A

P
T

of

i A
j

]

o7

1}

1
T

-

e

=

oFg}

=

289

e
El

KX

T

T

g, w2, dulAbol ol skt Yehal12,13],

3 A 250 1147} UeRA Feh10), o] <l

o]

J
ol
ol

=3

OL

. ﬁ_@o

0
%0

s
<A

3
=
[

=

SHATH32]. Nam2] 1

2 3

t Song¥} Kim@] Ao Al |

T«

0

O] & o TH33].
FoA R e T, viEeiEy 7,

FRAAL o]0l T2 VO,

QltH3031]. E
ALl A 1417k

7%
s

3 %

5

o

5

=

-

1) Hle)

240] 2| 57]9ke- 2568 mmiLOE BA]

So2

=
=

120mmH,0

of opstz K% A Ay

)
—Cf

=
H
=
=

]

51
=
el

X

by

o
T

T7142 17-57 mmH,0Z2 X211 H31 Q3 37|

7 @A EaE feH16]. E
100 mmH,O0%16] B3} ]

[15].



PERS ZzIYd £328 20| 0lFd)| UES 2N WIS DIXlE ¥ diul | 117

SE= A&l EAolA A aE AEshH olF F FAE Al 20 ok Zh
3 A AT QAo kA wheE HXAT]E & 2) A=
Aol 2al SEITH34]. i=Erb=w 7S g () AXA g2 Wyolu; #, A%, WaHlA,
/4 AR S ddlS o83 A7 7|HOoR Bzt @A Aoz Qs aF7|A FHol £/t
A S elE AR G875 ASete s AA) 7] SHAY @ASold AT o Eehd Ad
T AT 2AE FINTIE AR RT3 oA AEHE A Qe A
obgAl7| 2ol thgt EEAEA| =) A A7t Q) ol P vlE 4= Qe FHSolY Sk
A Wt ofy2t 57|t 573 ol SR A 2e A Wgol e A EZRbolU Ao &
7F A Gk B3 SFABA RS obg/d7] SRl Al AR Qsto] pee e A
283 A7 WA ¢4, #7159 wste] iRt o+ ) 71HENE deolAY o] e A
7F BA ot @ 257150 VIS 71E 7 e oFES 589
2 A9 H4E TFNEA R B S5 R il Qe A
£ oFd7] HEF SAtelA SAstaL oo wE #7]
5 H3lE YolR 1 o] B AWE H|w R A} ek 2. S
I, ik 1) dvhy E5A" T2
2 AFoA pFEs ZRAHUT Y T5LF T8
1, &7 oAt IS G ARG WL 25EE B B F
3 Q75 DA D Welel] Jgste] ZelARS W £EE 40 QAT
U A T oY A 2 UEAA 2 AAE TEAREE HHA e AGe8/dA 8 S50
Tt ojEgo] e HEFT SAE & ATl | 7123 FFARBAYZEHANDDE 304 53t Al
A o 2 Zolgt 2} 169-S e R shgltt AAE Pk LA E ST 3 B 52 AT
QAR 42 EoF A2 ARSI 168 1% &% ok 2 AAJl A dojAf 7], dojad Aol k7],
ABE W olo] U8 5E0E TRad wu axe A Al BH0l 92, A% o, 28 ok /1
5 o2eas . EARe 5T TR I 8, B $4 5= AFskt
SEARS $50F ZEIUT SYOR TR )
Belsiet SIS 4572 AAshet ) 5FeF 22T FAYY
B ATl EHLE ZRIUTL Uik $EX
YA A 2Ae e g 29} o] £HEE R2IUL 733, & 45 5
h AB71E AN,
() YEFo2 Aehe 5 64 ol ATt 5EE TRIBTe 5123 5712 5 BAg
re 2 27} 128 2022 ARSIk A5 B 25 3]
2) 10M o)A =3 H3 7}=3t A} £ 5Yste &7 A3FE#7|(Threshold Inspiratory
() =Bt G4l e TEHAHMMSEK) &4 Muscle Training, Respironics, USA)2} Z7]|& uj&sl=
7} 247 o]l A 7]+ A8k& 3 7|(Threshold Positive Expiratory Pressure,
@ &gl B4 ol& A9 80% mlvke = A3y Respironics, USA)E o]-&5to] 7|2 7|2 5=
#H 2 gl sfFst= A A 35} % th(Table 1).

(5) BE 55 ABA FE AR 4% QS EEARE AAs] Hel 55 ol
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Table 1. Respiratory exercise program

One rep exercise content

Reps * Sets

Overall time

Exspiratory muscle exercise inspiration 5 sec +rest 10 sec 5 reps x 8 sets

15 minute
(take a rest 20 seconds per set
take a rest 2 minutes 40 second end exercise)

Expiratory muscle exercise expiration 5 sec +rest 10 sec 5 reps x 8 sets

15 minute
(take a rest 20 seconds per set
take a rest 2 minute 40 second end exercise)
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Table 2. Aqua exercise program

E A of A2-317] 95t A Al A-2(mental adjustment),
oA AR YRS 255l = o % 2] E(balance
restoratlon) Aol AR AlH 9 AL 3| EsH
AANE FA8FE = ¢ A (inhibition), A4 A1H] 2 S
2 2290e 24sh= X (facilitation) 9] 4712 9] WL
Aele} T 1071 =2 5 SRz, 95
A zA, A=3] 7% 2= #(Sagittal, Transversal, Longitudinal
Rotation Control)2 #-&-35}¢ith vtz gy 7|H&
TIG58A AAT 2AY €S o] 83 A7 7Yoo
2 7hd 9L A D987 Ao RA
AA 7150 AATE 2L FIA7IE A& relth
5 AF8AL2 2 m*5m, £4 1.3 mZ gtz el
% ARE 7)o Agstn] £9 &&= 30~32C
24004 A5l

L B4 FARES

Exercise type

Exercise Contents

Overall time

. . *aqua jogging training
Aqua aerobic exercise

10 minute

* aqua cycle training with buoyancy equipment

+ Sagittal rotation control (bending from left to right or transferring weight while in an upright

position)
Halliwick

* Transversal rotation control (around the transverse axis with the subject moving from standing 10 minute

to supine and returning to a standing position)

* Longitudinal rotation control (make rotation about a longitudinal axis)

leg pattern D1 and D2

*DI pattern is hip flexion-adduction-external rotation with knee flexion ending position pattern

Bad ragaz ring

hip extension-abduction-internal rotation with knee extension ending position

10 minute

*D2 pattern is hip flexion-abduction-external rotation with knee flexion ending position pattern

hip extension-adduction-external rotation with knee extension ending position
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(Pony Fx, Cosmed Srl, ITALY) A& AR8-5}%1L, FVC,
FEV1, FEVI/FVC, VC, MVVE &7%3}%t}. Pony Fx2]
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< (forced expiratory volume in 1 sec, FEV1), 1% =8
d dudel =94 HE@gol tigt |l (FEVI FVO),
Seevital capacity), 2t} 40]% 7] (maximal
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Table 3. General characteristics of all the subjects
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& Aol 271 i) dubd 54 ohaat
Zei(Table 3). 7 w3t A, Hol, A, A oA 5
Aoz fofgt Apol7h Ithp > .05).

Aqua exercise program group

=23

Respiratory exercise program group
(n=8)

p
mean = SD mean £ SD
Sex(male/female) 4/4 4/4
Age(years) 63.13 £ 10.76 59.50 + 10.85 S13
Height (cm) 164.75 + 1247 163.50 + 6.30 .804
Weight (kg) 63.50 £ 13.47 69.38 + 8.05 312

Values are expressed as means + standard deviations or numbers.
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Table 4. Comparison of pulmonary function before and after exercise program within each group and between the two

groups
Group pre post t p

mean + SD mean + SD

FVC AEP 211 + .86 2.89 + 73"
L) REP 194 + 45 308 + 48 o160 ¥

FEVI AEP 1.66 + .74 235 + 62"
L) REP 155 + 38 261 + 47 9 68

FEVI/EVC AEP 78.70 = 11.96 81.80 + 8.49
(%) REP 78.67 + 5.15 8475 = 7.92° 71 e

e AEP 238 + .60 273 £ .73"
L) REP 255 + 46 327 + 55 e 120

MVV AEP 50.68 £ 5.93 53.37 + 7.33"
L) REP 51.86 + 4.30 56.30 = 4.78" 9 0

Values are expressed as means + standard deviations

FVC, forced vital capacity; FEV1, forced expiratory volume in 1 sec; FEV1/FVC, forced expiratory volume in 1 sec/forced vital

capacity; VC, vital capacity; MVV, maximal voluntary ventilation; AEP, aqua exercise program; REP, respiratory exercise program

p<.05
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