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| Abstract |

PURPOSE: To investigate the effects of the underwater
Ai-Chi exercise on the joint range of motion, balance and
posture.

METHODS: Thirty-six college students (30 men, 6
women) were divided into a ‘low physical activity’ groups
(Group 1). and an ‘appropriate physical activity’ groups
(Group II). The Ai-Chi underwater exercise was conducted
three times a week for two weeks for both groups. A
goniometer was used to measure the range of motion of the hip
joint, and Y-Balance and the posture screen mobile were used

to measure the stability of the lower extremities.
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ptsehun@gamil.com, http://orcid.org/0009-0006-8407-418X
This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

RESULTS: An evaluation of the range of motion of the hip
joint before and after the Ai-Chi exercise showed significant
results in the low physical activity group. However, the
flexural range showed a significant increase after exercise, but
not significant result. In the comparison of the mean increase
between groups, only the right hip joint showed a significant
difference in both groups. Also, in the comparison of the Y
balance test and posture screen test before and after exercise,
both groups showed significant.

CONCLUSION: The Ai-Chi underwater exercise helped
improve the range of motion of the hip joint and the ability to
balance. Also It helped improve posture alignment. In
addition, although the increase in all physical activity groups
lower than the appropriate physical activity groups was
greater in all figures, the increase in the number of samples,
the extension of the experimental period, and various

variables could be obtained.

Key Words: Ai-Chi, Low physical activity, Posture

alignment, Underwater exercise, Y balance test



90 | J Korean Soc Phys Med Vol. 18, No. 4

ILME

]
=

SR vhol A 20199 WY 5 AT ]
BAA a2dS Ao ARl AR, A A8
of mpaz AMg, 7jQl 9 5 ole) Wk ZhASteHIL
21} folg 2 7|7kt o] d 717k vl wEYS
AR BEE sk HABEL Frleke 24E
gon AAe] MBEHL e A8 BAR 2zt
L QATH2]. EFE O] 40-50%= TSt A 5 AIA
50| Fol5u] 244] Y] v]go] LolHrka BT
Bl o0, ABksT} 240] wshe s A7 24
ARSI Agrgo] BolX T AnteZo) A-go] £7}
shlA AR B0l At LERE, TR T
A3 5ow e 67 o U 73
AR ZAIE EAEAZITH3]. o] 2
319} COVID-19% ¢
L ov)gk AZP oy

3
in

il

|
2 =

ol

J

=

b
o.

ol
2

o o 2 oo
o B 1o

ok (&
)

St
ox o

ok ﬂi
1
re
=2
1o
ot
>,
é
fot
(1o of
1o 19 on
i

1o
N

N
D!

i)
tlo o
ox
o
N
R

{17

>

gt

)

fo

N

N,

o]

o

S
N
N

=2

o

ofd

10

4o

Bl

offt o
o

)

o,

E?I_',

ok

o [
N E-’ o

of o wm

2

o
24
TR

o ¢
N oo
1o
o]

e 2 Jﬁ
2
1)
=
:

O
=
=
)

29
olo
o
4 o
ot
ol
ﬂ"
pay

s
Mo
(o]

N
i
i)
EY
o
£
4
ofl
o
Jo
)
o
rir

o

ko Kool
e,
~
o
i1
tlo
N,
ofr
2
o f
fu
>~
i)
_O|L
N
fr 4o
o = i
o2 ofN

o
ox
ol
N
1©
=
o
30
£
wn
o fire fo

+
=3
o
ox
flo
-,

2| =(disuse atrophy),
SHstretch weakness), —4 T A A4 v

Fo > ol oft kI o 30 f

_19, Jo
k2
i
4
X0 SN
o
=)
-
OID
i i

N Q
Mgy B oo o 1o Ho
2 Ho oyt ok mo
oo Mg,
oif.{ﬁhﬁ}i
::uzrlrrq,
o= -
%ﬁﬁm
%JP)i@m
._J_Q_“‘iil
N
N
do 2 B &
ol-rl_oia'ls_‘
= T N
o =
b
rf&m,:?
i—lﬂlr
E O
=

(e}
[
ftl
[
i)
i
o
>
oo
1
o
%0
Y
rE

% ‘Aquatic Tai

2w
=
iGd
o o
rr
(]
el
o
A
’:_; 2
A
:r‘
r
JN ]
S M
=2 o
)
o
[
_nU_
O

(¢
)
oo

32 5 ool

A& 5559 Hdoz 44l ouz|e] S43ks &
Aoz she SAIHOR S5 i FEollA =9
El Efo]X|(Tai Chi)E wHERH &0l A AAIAIQ A%
Slo] AA=E AlSPFITHS
27k 25 a.41of 4?* A
o O A oVIsh7] wlZol AA1Y B4 SV
%’M e ol W AF7E gol o] Foj HAE o]
Fit tiabdgte] Wi Atz sy A
2 FEAAE Al W At 1%8}4 1
A ofolA] &5 ZRIAWS o83 525
14 852 FEo= Qleh Yyude }%é %
ol n|A & AE dobE L olof wE Al%
N2 s FFE Yo Jich

573 Aske AA

oililr*rl-llmﬂf‘.z

e ofl
=2 of

lo 2 fr —

= il
o

2

o

£

ot

-

=

oF oX

N

rr

2

ETL

w}

gt

N

=2

=

Lo

2
ol
-
)

Y

73k 5 Ago] Holsiark

P ool mE oY x@ ofy

s

N

Y r
_Ti

) 0
1o f
R

2

_r;

i

ui

{‘5 ru

&

al

flo

>

oot

=2

1o
oft _l‘%
H
wr
Sl
nﬁ
%
>
Q =
il
mz
> %
9|L

R r_>i

é
ik

i
i
gy

(Group 1) 1893} 2% 41785
= Fusldrh. FANAYE JE AR ANE

)
o, o
o

o
o e
2y
1o
)
lo
ek
ofr
ot
o
~
MN
|o
fu
it
Mo
i)
.=
Mo mx

off 2
=)
e
i)
rJ
r
<t
e
o
oy
B~
fo
>,
)

N
N
o
>

%o

>
%0,

ol

o

£ 4 &

~

[> on rot o

ot = o
4

fo
bz

o wag 2 rr
f

> of O i
[ N
) o]
ojd ol
3 WM
o i—% ek o}
5 o
o X U

Ao oft
tlo flo
R e
of'r_t i
H—'
of

oo AT (K ol N A oo Hoor

L)

2
m I
oft
e~
)
]
&
e
N
11
o
o
vy
o
o l‘«lE 10
o

E o>
IrooX

Ho I

oX B orlo yE M 2 yE owE fd b
ofr
ok
rir

o on

S
22
U
ok

fi
&
|o
fru

L Ae
ol
o,
b2
ix)
re

= 1
R i)
ox

ui Ho

>
1o 1
~N
rh
12
o
Am
2 ol
o ¢
o
)
By



+Z Ai-Chi

PESZZIH0I MM 2EZ0 ME AT JYIA Jisdd T 2 ZS0 DIXls S | 91

Table 1. General characteristics of the subjects. (n = 36)
General characters Group 1 Group II
(Low physical activity group) (Moderate physical activity group)

Age(year) 224 £ 13 21.57 £ 25

Gender(male/female) 10 / 8 10 / 8
Height(cm) 171 £ 7.6 17371 + 34
Weight(kg) 68.6 + 153 69.29 = 14.4

Rt.Leg length(cm) 96.43 + 6.85 98.14 + 3.6

LtLeg length(cm) 96.57 + 6.75 98.71 + 4.7

2, 23y ofo|A] $F ZRIHL HA| o] uhie] EiL thA

2 0] 717k 2039 S 120 69 190714 gkl wkslel & 23] Al ellen] 4087t A8l
Dtj&h . medispa centerof] A -2 AA&-5HGroup 1) th. medispa center®] AU £x = 27C, B9 ex=
W A4 AAZE(Group 1T) 2H2} 4=F0f 4] ofo] 7] 36C, B9 Eol tEls ¥y LR QA4 &
$% mRIRg %3804 457 AESSFig . R AL A ARecho)

1. Contemplating

2. Floating 3. uplifting 4. Enclosing 5. Folding

7. Gathering 8 Freeing 9 Shlftlng 10. Accepting

11, Accepting With

Grace

12. Rounding 13, Balancing 14, Endircling 15. Surrounding

16. Nurturing

17. FAowing 18. Reflecting

19. Suspending

Fig. 1. Ai-Chi movements.
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3. Huryd

Q=0 S dolR 7| 93 Goniometer(Fabrication
Enterprises, Cseedtech, Republic of Korea)S ©]-8-3+ At
T A7EA AARE AAElelo B3 2L ojit
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29 A7 ¥ 4o g4o] 24U, BE AR

Fig. 2. Y-balance test.

Fig. 3. Posture test.

Qe o AAE HokES o1 SEOR 4o
Sk 7 2E BAZEAS ol gsio] 28] whE
stol Witk Faksdch 24 A WAL Qg

= 7FsRtoll oAl S50 EARIA] S H S Wl
B0 249 4 5 A WIS SeIsch

Y balarce testi= B2 A4 Ao} 52 Brlar] Sl
Y balance Kit(Functional Movement Systems, Inc., USA)E
Abgstel At W25 $370e) el $iAe 4
O] Fofl = A AAlofA thE Fhike: Fdiet He
Wol] 71 Egit AE S4ste W oR 333 34
sto] 71 B o2 AsielckFig 2010) 37} A
7k v}3kS. 717} * -57]—0]—_11 o] Aﬂ .lﬂ7]-6]-E B =3 nes
o gk Al ol Zol(inb lengh)S 3l HEH
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2 BAJshich S5 compusiie score) = (3% =]
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DU | CH |1

° ox ol
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$9elo] 1742 Fastolch Huist Sue) A 2
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%@7 F59 o T2l =S ﬂ‘ﬁg
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mlo

4, Hlo|Ef 2|

H AJoA 3% HE ABE SPSS Ver. 23.0
(SPSS Inc., Chicago, USA)& ©]-&3}%1 0, ZF Group
Yol A Ag A%9] 2jo]S Loz} SHE T
“g(Paired-test) 2 A 5F%1aL, Group T 2+ Group I 71+9]
VLS 95 59 HHS AEAAT BE fo5E
a = .052 A4
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I, A2zt £ BEtHp < .05). & 19 HluoM= 5 4 é%?
Ao walat HollA ot 2polE Hrkp <

1. 2EIISHY (Table 2).

2 AAEEHGroup 1)9] 5 28] wE 4
A9 75919 Wsh= BHA] 50 Iyt HollAl 2. Y - Balance Test
FoRt AolE HowH(p < .05), AA AAZFT W AA S &5 A, & BlaoA gt
(Group oAM= 59 &3, HelAe= 2k 2to] AE YERY Utk (p < .05) E]F A4 AAZE e

7F Ao Hp > 05), 25w, HollMe= gt Ao A, 3 vlaoA AL R fonlet 23S vy

Table 2. Changes in the degree of range of motion (ROM) of the hip joint in each group

Group I Group I p
Pre 5422 + 431 5774 + 9.64
Left leg Post 64.95 + 548" 61.83 = 16.02
Post - Pre 10.73 + 7.94 409 + 11.34 231
Hip flexion
Pre 53.18 + 747 59.04 + 13.62
Right leg Post 68.11 = 7.26' 59.12 + 13.65
Post - Pre 14.93 + 11.12 86 938 020"
Pre 18.01 £ 3.12 22.09 + 435
Left leg Post 29.19 + 4.68" 27.89 + 4.04”
Post - Pre 11.17 + 733 5.80 + 3.51 116
Hip extension
Pre 18.59 + 3.46 21.89 £ 63
Right leg Post 3191 + 4.58™ 27.57 + 636"
Post - Pre 13.33 £ 4.25 5.69 £ 475 008"

Values are presented as mean (SD)
Tested by paired t-test (‘: p < .05, ™ p < .01, ™ p < .001).
Tested by independent t-test (: p < .05, ™: p < .01, ™ p < .001).

Table 3. Changes in the Y balance test score in each groups before and after exercise

Group I Group II p
Pre 7324 + 933 77.01 + 11.86
Left Post 9451 + 646" 8523 + 17.85"
Post - Pre 2127 + 12.73 821 + 7.196 036"
Pre 72.09 £ 6.47 76.07 = 12.57
Right Post 94.60 + 8.98™ 84.89 = 15617
Post - Pre 26.8 £ 6.19 8.81 + 538 001"

Values are presented as mean (SD)
Tested by paired t-test (: p < .05, " p < .01, ™ p < .001).
Tested by independent t-test (: p < .05, ™ p < .01, ™ p < .001).
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Table 4. Changes in the posture test before and after exercise in each group

Group I Group IT p
Pre 36.02 = 16.25 31.98 + 8.05
Head displacement Post 15.96 + 9.79™ 14.60 + 9.53™
Post - Pre -20.06 £ 6.46 -17.38 £ 148 .076
Pre S+ 1.77 96 £ 2.26
Shoulder height Post .20 £ 0.09 78 + 0.81
Post - Pre =31 £ 1.68 -18 £ 1.45 265
Pre .64 + 2.12 23 +2.84
Pelvis height Post 28 £ 1.05 04 £ 121
Post - Pre =36 = 1.07 -19 £ 1.63 185

Values are presented as mean (SD)
Tested by paired t-test (‘: p < .05, : p < .01, ™ p < .001).
Tested by independent t-test (: p < .05, ™: p < .01, ™ p < .001).

UTh(p < .05) ZF o+ 7+o] Ht S7hEY vlwo| A= 2 AR EAS 7H dieA o) el T

FAHCE {fogt F7HESE YEW Utk < 05) 1 #P 9 WIS YobR A}t WAZEY AARE Y

(Table 3). balance testE MAIRF A} W AA|EEtat 244 Al

Adsot Z57F AR A, & 235 2polE Bt

3. Posture L7} AA o] e 54 439 Fagt a4 IR

2 AR gs e e Ao WA= A, & Ao 7HEH Y HAE THA e ol 54 &59

v o A §-oJu|gt dats Ueb Sithp < .05). Eg o8 ofptet Hao] M3 doItHIs). e e s

A AARETE A, 5 Blao)d FAY RS 79 o] &3t YL AFolM = ZEHET Fs A

mgk AiE UERHATHp < .05). SHAIRE of7f] o] Ho}h &5 ol S7hstsichs A4aE HaEstele

Hskel ZRE gold] Mgt 25 A, & o3t w[l16], TH AT N A FF5 & A& T AARA,

H3E7E gIItHp > .05)(Table 4). A4, 3454 BPeE, 54 B 5ol A

b o7 Z7hste] FAAQl Akt Qlrkal B arshgl

tH17). o]/ d-2{18]¢] dAtAxtol| ofetd HA7HER ¢

v, o ZaIHo] HE7FEHS S #F e FE

Ao & Huskgich of= Aol A AAIGH dEaart

FAZU HRo] 2 A(COVID-19) Fa o= QIgh u7tk SHet ol B3 AFORE, T4 AT 2

ASIA AR F7] = AAg S A A o2 Agkst AT SEHHAA Zol= AAT BATHEH

dom 1 Axl o] THOA| o]AF Al 91 462%7} et 73 589 FoT FTolA fARE ATE U
SEH9 o] M3t v]iste] AA|E-5o] FrAsHITHaL W 3let

B3] E3F e A17]9] AlA] &5 53] AR Wstol M= we] M9 w3t A w2 AlAEE

Aol FFE v ey AAH EF e o A AA ST BETE A A, {23 Aol

Higtolup JoFR S 5 A S dorl= Hllo] E Btk 552 AlAe AAEES 2EsaL

HrH14]. B A 204 ofo]x] &E ZE o] HH T 52 T P, Lol 7Y 2yt
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