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The Effect of Application of Aquatic Exercise Program for Hemiplegia on
Physical Function and Length of Lower Limb

Sung-jin Park

Dept. of Physical Therapy, Parksungjin Sling Institute
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Background: This study has conducted an experiment on 14 disabled hemiplegia (female)
introduced from D rehabilitation welfare center, sorted out subjects who will enthusiastically
and sincerely follow the experiment for 8 weeks (before-after), and grouped them into control
group (7 people), and aquatic exercise program group (7 people). After researching the effect of

application of exercise program to hemiplegia on physical function and length of lower limb, we

have come to the following conclusion.

In case of hemiplegia, we have concluded that aquatic

exercise program can aid muscle strengthening and lower limb since aquatic exercise program

activates physical function and deep muscle, showing a positive influence on muscular strength

and flexibility, and a significant influence on balance of lower limb. This result is considered to

make people recognize the importance of rehabilitation exercise when making a program for
daily life activity, injury prevention, and treatment for hemiplegia, and we believe that such

reference will be proposed as a theoretical basis for application of aquatic exercise program to

hemiplegia, and further be a great aid to similar studies.
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Table 1. General characteristics of subjects
Control
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46.29+2.75 161.43+£532  63.44+5.77

PM+S: Aquatic exercise program Group
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Table 2. Before-after results between two groups in
grip power

Factor Groups before after
Grip Control Group ~ 32.1%7.6° 32.848.3
power

(lefy ~ M+S Group  326x113 39.2¢7.3
Grip Control Group ~ 20.0+185 18.7+17.2
power

(right) M+S Group 7.5+7.0 124+7.6

*Mean(kg)+SD

M+S : Aquatic exercise program group

Table 3. Before-after results between two groups in
back muscle strength

Factor Groups Before After

Back  Control Group  43.2+32.0° 48.0+£29.5
strength  M+S Group 348+15.1 432+157
*Mean(kg)+SD

M+S : Aquatic exercise program group

Table 3-1. Two-way ANOVA result of back muscle
strength

Table 2-1. Two-way ANOVA result of grip power Factor Source SS df MS F P
GO SEUIEE N 5 > t'(r)e 299966 1 299966 20138 .001
time(A) 936 1 936 82 014
. A*B 23406 1 23406 1573 234
Gip  A'B 612 1 612 54 038 ack ese 1 10580
power Eror 1354 12 112 strength O ' :
(left) 9roUP 304920 1 304920 260 619

group(B) 32736.24 1 32736.24 228761 .000
Error  1717.226 12 143.102

(B)
Error 14078.52 12 1173.21

Table 2-2. Two-way ANOVA result of grip power

Factor Source SS df MS F P.
time
21789 1 21789 3119 103
(A)
Grip A*B 66343 1 66343 9.498 .010
power
. Error 83.82 12 6.985
(right)

group(B) 61570 1 61570 1675 .220

Error 4411711 12 367.64

ol oieh 2+ ®T el A

Table 32 HiZ & , AP0
Cist Xto|E &d3 . SHETELD E-T”é“:._f
OlM Folgt Xto|7t '—PEH‘IEEﬂ AR ELCH ALS0f HiZ
qu| FOISHA LtERSCE A[Z|0f Cist A= ZE0|Me=

ook XtO|7b LtEFSGCHp<.01). T 2 Al7[Zte

NeHSHL wh hEZE AR At gol3t Kol
7} gD, ATTTINS A0l Bl3| AtSO| Cha
Qolet 21 m Liebsicr

Table 4= SZL27(7(0] Cigt 2f HE LHO] AMH,
At=0f et Xto|E dF¢e Zuto|c SHUTHEL o
THEOM Fofst XHO|7F LIEFGOH, AFHEDL Al
of A=E27[7|7} S7tet W22 LIEHRLLY.

AlZIof tiet 4= XEME Folgh XHO|7F LIERRE
Ch(p<.001). Al7[2F TEHO| Oigt =2 XHE0HME RIS
XHOIZF LIEH:CHp<.01). HEO [ME AlZ7[ZEe] A=Y
SENOM= =2 A AR Feleh Xto|7t g
Ao, AFYUEOME AFHO B[] At=0| oo =
Ap7h LHEFRECE

Table 4. Before-after results between two groups in
sit-up numbers

Factor Group Before After
sit  Control Group 11.1+56° 11251
up M+S Group 10.2+5.2 15.0£5.2

*Mean(number)+SD
M+S : Agquatic exercise program group
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Table 4-1. Two-way ANOVA result of sit-up numbers

Factor Source SS df MS F P

time
(A)

Sit A*B 36571 1 36.571 19.819 .001
Error 22143 12 1.845

41286 1 41.286 22374 .000

up
group(B) 14286 1 14286  .258 .620

Error  663.57 12 55298

Table 5& H&E=0f oigt 2f T Wel M, Atz
of tigh XtolE #ASe Zumoltt. SHUTEL A
YTl Folgh XtO[7F LBt oD, AFHELE A= 0
MEH=0| 7t Aoz LERCE AlZ|of Ofgt &=
8O AME Ot Folgh XtO|7F LIEHG TH(p<.05).

e mE AlZ|IZel M=dSEn0ME SME

AME A= 7St AHOI7F LIEFLEX] BRtS

M= AFHOI H|SH At=0] |2lst Xto|7t
LIEHGHCH(p<.01).
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Table 5. Before-after results between two groups in
trunk forward flexion

Factor Group Before After

Trunk  Control Group ~ 9.5+5.9° 10.5+6.8
forward

flexion M+S Group -4.1+5.7 .6+3.1

*Mean(cm)+SD
M+S: Aquatic exercise program group

Table 5-1. Two-way ANOVA result of trunk forward
flexion

Factor Source SS df MS F P

time

) 59451 1 59451 5825 .033

Trunk A*B 26423 1 26423 2589 134

forward  Error 122466 12 10.205

flexion
group(B) 97468 1 974.68 18.557 .001

Error 630.29 12 52.524

Table 62 HM==0i Ciet 2 ME LHS| A, A0
Ciet XtolE #ASet Zato|ct. SHMUTHEDH ATAE
oM Felet Xtof7b LBt e, AFMHELE A=0f Sl=

81

o777t SItet A= LERRCE Al7], Al7|eF HE
of gt d=2X80AME R AO|7b  LIERRICE
(p<.01). HEHO| IE Al7|Zte] M=HSZIM0ME S
HMz2 AP M=o weleh Xto|7h gilen, AFJE
Ol M= AFEO| B3 Ar=0f Folet 20t7F LIEGE

Table 6. Before-after results between two groups in
trunk backward flexion

Factor Group Before After
Trunk  Control Group — 25.9+17.3° 25.6+17.2
forward
flexion M+S GI’OUp 25.0+£5.0 31.5+54

*Mean(mm)+SD
M+S: Aquatic exercise program group

Table 6-1. Before-after results between two groups in
trunk backward flexion

Factor Source SS df MS F Sig.
t'(f)e 66960 1 66960 9.815  .009

A*B 83318 1 83.318 12213 .004
Turnk
forward Error 81.867 12 6.822

flexion

92‘;“’ 44503 1 44503 139 716

Error 3846.32 12 320.527

Table 7. Before-after results between two groups in
lower limb

Factor Group Before After
Lower  control Group ~ 84.9+4.0° 84.7+41
limb

(lefy ~ M+S Group 89.8+4.5 88.5+5.2
Lower  control Group ~ 83.9+3.2 83.7435
limb

(righty ~M+S Group 89.3+3.9 87.4+5.2

Mean(cm)+SD

M+S : Aquatic exercise program group



Table 7-1. Two-way ANOVA result of lower limb

Factor Source SS df MS F P
time
(A)
Lower  A*B 2580 1 2580 2580 .164
limb Error 14107 12 1176

(left)

3937 1 3939 3937 .092

group(B) 130.723 1 130.723 3296 .094

Error 475893 1 39.658 6 4

Table 7-2. Two-way ANOVA result of lower limb

Factor Source SS df MS F P
time
(A)
Lower  A*B 5143 1 5143 5.143 .087
limb Error 17.821 12 1.485 1.485

(right) group
B

8036 1 8.036 5411  .038

146.286 1 146.286 4.615  .053

Error 380.393 12 31.699
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ofH(zt-)of TR ZF TEH Lol AFM, At=0f CHst
XOlE A5 Ao o4 FoMe= SHERHELD
ATTEHOIM Folot XtO[7F LIEIRIQD, AFELCE Af
S0 <ol F7et ALE LIERRCE 243 oM &=
A7l AlZ1QF EEHO| CHEE 42 EE0ME R2[TH XtO|
7b LIEF&tCH(p<.05). 23 RO0|M= A[7|2F TIEHO| CHEt
S HEUME ROITH XHO|7} LIEFGCH(p<.05).
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2355 H(motor ability)0|t 2&0|2t= 7|52 =¥
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A8El= HAe Y sHOo|H AXel sHut Mo
BE 759 =HQl Bof o ZHE= A =Y
S8 o Jx MEE £+ s HHS stk
=3 1992).

MBAL 2 EZA 9 §g0| Hojste 0 SEst
712 AN, Bz, dF7s, 1887 R A=
8II28H [RYE XF0| FSFUGAOM STEE,
ANZH Z7t QIX| 3, stZ o] Cish w20 FetstA
gtSste 2UEE, 28, 2Ky % 2Eo| {94
S9| CtYst 715X 2010 ZojstHHY A=, 1992), 7|
s2 |ASHAL HHE Y A7led =22 & =+
Q7| 2o Zast A2 ALK EOICKEE2, 2010;
4274 &, 2002; Barbara, 2000).
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