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<Table 1> General characteristics of subjects Zpol7h gl ALE YEyTtHp<.05)
. ATCE LTCE
Variable (n=13) =13) t > by
@?:) 76.0+5.83 74,5584 672 o
Fgf};“ 15334544 15424577 367 b :% j;o ] - N
Weight 60.6:0.32 58.845.03 599 AT Ee A AR Wl syloe) w9
(kg) AL YA =AEY AF 12744 F2Y &
(ksma 258t4.30 24.7+2.09 782 2l(sun style)& F2 o] &3t gl7] w&el(o]
G, AEA, oS, 2%, H4H, 2004) 2 A+
© 2¥(160/100)0] e = 94 A, At 2 o AL BT &5 Z2IWLE Lam(1998)0] 7N
5o Fol oyt He AAA - FAFH - AAH B3I E(sun style)©] 127HA] F&o|H, o] 12714
7% A7t gl =2 oA UA, ojdd HId &AL FF HIH £5vH A H5E 57
+5< T FHol GlE =9 A4 dAA, Aol o FY3A A& AT EEAXTY BEA 9
Fosr|2 FYAE A =9 AA ol T Aol AR HillAe EEAEE FEAY
o] TA7IA] A 7Fd BEEHE F 260W  FE A&t TS & Fdol dAHst AY
o] =2 AFES AFNIARE AAHFeH F dlof Hu B AT & JATel &40 YT
269 =9l APES U Fto FFAA B HFE TFHE HEde As TLE 2EAEER
4 £5& FI3es £F HFE 5T (Aqua  FSAT
Tai Chi Exercise:ATCE)°ll 139 -&, A|¢ellA el=4 H=d1 52 vl A45(EH HEles,
25 FYPse AN BT 5 F(and Tai Chi  A7l&%, E5 gLs, €574 Z5)& 108
ExerciseLTCE)ol 1382 F2¢  #F(random It FHs1 127} N &454, 7 €31 27,
allocation) T4 02 &S EF stch £ 79 2BFoR 3 g 7], LEZHCR FEHAN F
AAlE =0 ARES YO 3t £F HFE & & FHLE FH], F& d1 2, 9% B &
TG A HTFE TR BERIY 5 AY £7], 7] EFs], @ doE yHy €4 95t
S 254, F 167F, 25 RNFF A A= & A FHLE A7, Wwojsty], 47, F& €1
JAMEAZA GPower 3.0 ZZIHE o] g3t Az 7], BUW)E 3 oH, EFHsH LT 54
A dE ATARE A% powere 08022 st o AHELFE 108 4 I 3A
o A% A% F AT T F 28HOE TF o4 *57] FYste FIFY F22
E}ytCh(effect size=0.25, 15 £7=0.05 power=0.80). 28-30C foH, 9| ol AFUdAES 7I&
a8 AT &5 7|7] 3232 AV F A=A HFEE FASEE o, A
o el LEFAEYd TEHA 5 AEE A A HIFH 5T ALY FoA HFH 25E 73
W ERE YFAEER AT B AA7E SATh 17167 ¢ HEE 252 1274 F4E
el F 2699 AT A (effect size=0.25, 1% & THL AoA THL FHAA 20 W5 £ (24714
#=0.05, power=0.75)2 AFE P on F= FH)SALH, 16-32F A 12714 TS T
2= ¢tk <Table 1>0] oJ3tH F FJuzk A 2 SollA] FHLS FollA thA] A2 dellA F 31
g, A%, As, AAAFA = FAHLE Fost  ¥E FPEe7HA sk #Fe A (overload
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<Table 2> Tai chi exercise program
Variable Style P(?,;Bd Posture Direction Rept(art]i)tions Du(::::;ns Frequency
ATCE 1-16 twelve front, back 2 50 two time/week
an 16-32 twelve front, back, front 3 65 two time/week
LTCE 1-16 twelve front, back 2 50 two timef/week
16-32 twelve front, back, front 3 65 two timefweek
principle) & & &3l 5FES F7F AFA o] &3t 30% T HRoY FilE =5 =Tt
ATFHFAEC] 127H4] T4 dW ST w  E IR FASALH, oA gksirk doju]
285 A oF 15802 YEhd 7 Y 25 HAE 302 §¢ AlA eyt TAl oAl
1-1652] %ol FH2%F 108, & &5 30202H A dojus IJ+5 =4 s
ey, FEE 10802 F 2FAT0] 50802
YEFR T, 16-32F9] 4§+ FHlEF 108, & 25 @) A T4
458GH ), AYeE 10822 F FAIT B =40 wolSo HuEE ZH3r] 93 Ao
65 S Yo, dFdd 2/, 27T HEA 2 AAFA ZH](In-body 4.0; Biospace Co., Seoul
&< 73 A t<Table 2> Korea)& o|-&3te] AR W& (body fat:BF %), AR
#F(lean body mass:LBM), &7 % (skeletal muscle
2) &5 AY A mass:SMM), 252 %-E(waist hip ratio WHR)2 =
B ATel Hed 25 AY A4 F2E F o2 A AU
A7), GUE7, AN ettt Lolusl, S0
A EF7], Apgkol ko2 w387, 3m 4 7] @ 9495 AN £F7]:back scratch(BS), <
Aot w9-9(2005)9] =9 AHAAE Y Agkol kO R H3]7]sit and reach:(SAR))
A& st HAE B 3HL =159 A A fA8E S
= ASHdTd A AR AR T HAAM 2RV Axe dE
AZ st A sk < P W ol A OWHHE il g o7 |2
o2 T FEjolA ofefFel e EFEE F 7
A el e &7t MU AR HE e F A
Aot g Tk E74 Abol AgE &4
HE FAst] 7158kl on, &
ko - cmE A5t T

E8to] F2

= A8
(senior fitness test manual)
A stgon e oA
Hne o
& ol g3}
7heto] Mz WA
A +em=Z 574 ST 4 o E A =8t
Aol 252 H& sk

(2010)°] A4} Hge 2
(1) AAAFE6E 27]: 6min walk)
2 3L kU AdATEEe S48 A
AL R 50me| A2E 6 FH6min walk) & whit
28 25 F Jde/tE m A2 SAA
= =3
(2) <9(FH¥E7]: dumbbell lift(DL), &JAollA  Z9o HeE B
U YoJ}7]: sit to stand(STS)) olztgko}l eko 7 #3537 AA= iyt AT A}
B 3 =59 A stAle] 28-S FA o] dYolE oA ¢RE| spgAtE] el WA
= < T2 AHdA @t 7R dntgS Yyt
Hiete] i gEde F5S 7HYA &2 A

5l7] 93 Aoz HHEY] AAE oAl $e A
Boll Al =2 o] &3h= & o] 83t 3kge| HHS
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<Table 3> Homogeneity test of functional

fitness in pre exercise

ATCE LTCE

Variable (n=13) =13) t
6min walk(m) 388.0+81.0 444.2+68.7 -1.908
DL(n) 21.645.21 21.8+4.50 -.080
STS(n) 11.3+2.39 11.6+2.50 -.240
BF(%) 35.0+6.52 33.6+2.36 723
LBM(kg) 38.9:356 39.0+3.32 -068
SMM(kg) 35.513.18 35.7+3.06 -151
WHR 0.90+0.07 0.86+0.03 1.566
SAR(cm) 12.4+550 13.9+8.62 -542
UAG(sec) 8.01+1.55 7.34+1.45 1.128
BS(cm) -4.34+9.09 -4.19+11.6 -.037
BOOL(sec) 6.79+4.04 469+3.19 1.473

ATCE:aqua tai chi exercise. LTCEland tai chi exercise.
DL:dumbbell lift. STS:sit to stand. BF:body fat. LBM:lean body
mass. SMM:skeletal muscle mass. WHR:waist hip ratio. SAR:sit
and reach. UAG:up and go. BS:back scratch. BOOL:balancing
on one leg.

A el 2kl (p<.003)E LR 2w thu] 4] of A]

T 327 %o o3 A (p003)7F
A0 2 VEbytTi<Table 4> AA £94 =4
o] A% T HolA £J7E 71HH(p.000)3 S

(P<004), EFHRT &5 32FF(p<.000)0] +2 %
77k vy % 31 Al A4 g3 A
grng &% 717t A wet Frlste AES

[©)

t-test HHE A &5t AT 2F &F5F 3270l
A HaE &% dAdel A% HEE &% AD
Bt fo3hA =&(p006) A2 JERTH E
HrlEA A FF g5 &5 A9e SRt
EE16FF (p<014), &5 165F BT %5 325F
(p<.025), +FHET &5 325FF(p<.006) o]t
A F7he Ao Z e 5 g5d Jdo] A%
B AP &% 71309 Aol wek Frtst

£ oATE wlo e UHOR Sl SR
Aol BFA 5 FARS W BF A 8
AEL W - Bl BIA 259 B &
g ANstnA shed Aok 4EAE Tt U
BA e Wele A WELel Aol &F

bt

g5 A8 WHAdE<Table 5>% EF{F3dlo] AFAE 3
° g 5 HId &50 W e

=
2 238 v} glo] AYAT Asole] BAL B o

FoA 24 wAES A TE AY WIS
BAT Z4 PES AET HY =EEL $HF

B ATelA 6 27, 9EE7], fAlA %3
o7b dojur], 3m SEA7AAM HHE3, FEAE
e ey 717zl o3 Aolrt e A
oz yetgon, A, AALE, S42E, 5
FAGE, Aol o HerldM s et

N3, AEAE At Qe Ao Yehyt. o
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<Table 4> Main effects analysis of functional fithess in ATCE and LTCE
F-value
Variable Group Pre(1) 16week(2) 32week(3) post-hoc
G P G*P
. ATCE 388.0+81.0 397.9+79.9 406.6+82.2
6min Walk(m) 3532 6.202+* 144 1<3
LTCE 444.2+68.7 447.6+85.0 466.3+79.6
ATCE 21.645.21 22,6+4.80 21.6+4.88
DL(n) 233 3.921* 432 1<2
LTCE 21.8+4.50 24.2+6.48 22.8+7.49
ATCE 11.3+2.39 12.7+2.24 14.2+314
STS(n) 384 9.986™* 2121  1<2, 2<3, 1<3
LTCE 11.6+2.50 124+2.29 12.6£2.72
ATCE 35.0+6.52 34.7+6.49 34.846.65
BF(%) 384 1.012 1.558
LTCE 33.6+2.36 33.6+2.38 33.7+2.67
ATCE 38.9+3.56 38.9+3.42 38.9+3.42
LBM(kg) 004 850 024
LTCE 39.0£3.32 39.0£3.32 39.0+3.32
ATCE 355%3.18 35.5+3.05 35.8+3.32
SMM(kg) .000 620 1.785
LTCE 35.7+3.06 35.6+3.04 35.6+3.04
ATCE 0.90+0.07 0.90+0.07 0.90+0.07
WHR 2.385 2182 2182
LTCE 0.86+0.03 0.86+0.03 0.86+0.03
ATCE 1241550 13.745.21 149528
SAR(cm) .001 2.156 1.559
LTCE 13.9+8.62 13.5+11.2 13.8£10.4
ATCE 8.01+1.55 7.54+1.39 7.35+1.53
UAG(sec) 820 6.691* 744 1<3
LTCE 7.34+1.45 7.19+1.18 6.96+1.09
*p<.05, *p<.01, **p<.001. post-hoc obtained by contrast. 1: pre, 2: 16week, 3: 32week

2 A= Lam(1998)0] 7#ate] B Aol A&
g &2 (sun style), & 23], 3277 HSH &%
S T AA PHI FHflol =9l A4EY AH
279, FATY, kA2, 1A, T4 FFA
A 57170 Aol wet fod a3t EAEt

A Rdhe Aom Hq & 9l 1S9
AAATES A 6 A7) AAelA & A7
dAE 5 A 2ok &% 2FF FF S7H7 3
= A0® YepRed ol H5d &5 HEs
o 6w A7lM foF Fge BAte His

(Yeh, Wood, Lorell, Stevenson, Eisenberg, Wavne,
Goldberger, Davis & Phillips, 2004; Mustian,
Katula & Zhao, 2006)# #AHgH 2 37} UEbst o0}
Fol% ol vebA gsths Bas(HAs,

A&, 2008; Tsang, Orr, Lam, Comino & Singh,
200701 kot & A7 A} AitE = AsHE A
Al sk

2
o
frtl
N
a1
E
1o’
(@)
E
>
>,
o
lo

(heart rate reserve)®| 50-58%& WEFIL % (Lan
et al, 2004), E3 ACSM(American College of
Sports Medicine)ol Al =21E¢] AHAFE NS
AqME AT 40-59%E FH3tA 9o
(Garber, Blissmer, Deschenes, Franklin, Lamonte,
Lee, Nieman & Swain, 2011) o] &g &3 of| A A2+
e o 2 ATl 6 A|oA &5 AET &
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<Table 5> Interaction effects analysis of functional fitness in ATCE and LTCE

Var F-value
a;z Group Pre(1) 16week(2) 32week(3) post-hoc
G P G'P
BS ATCE -4.34+9,09 -1.7628.09 1.066.56
276 11589™  5654%  1<2, 2<3, 1<3
(cm) LTCE -4.19+116 -373+12.2 -323+11.3
BOOL  ATCE 6.79+4.04 8.29+4.23 10.43+5.07%
4.479* 6.351** 5987  1<2, 2<3, 1<3

(sec) LTCE 4,69+3.19 582507 487+4.33
*p<.05, *p<.01, **p<.001. post-hoc obtained by contrast in ATCE. 1: pre, 2: 16week, 3: 32week.
 significantly different between ATCE and LTCE in 32week.
T 2FolA freold ol YEd AL HEHAY #HUb dvke Bl D T, 2005)A4 ol T
TeAE o myetr] Eoe A3 AFEY Us Aolth EE FAIYAA o AAI Y
& 71l WA o s 121657 A& Ads) & B AL B5d Ao thFE F sFelA g
OH 2 AT J83 32583 3t A77e] & $HoE HHs 83 AEHoE FAY of v
T 7170 =AES AHATE g rgPe & FA FAS fFAEHEAM doZ s F3 o] 7]
Zelgta Atadnt nh AA o) A o] o] A1 o]el whe} 3R 2K T

=059 AATEE SHste 9HEVY A AA F dAA FSo] s AR o] Fol
288 2AsE AN gzt dojurlelA 7] W& (Chan, Luk & Hong, 2003)°] 21 A A&}
57100 mEk fFod S e AeE Y B AFEAALE 8 53 e ASE A "Huh
Wk GEE7]19F Aol A ghkth dojurlol A £ 18 A& (Taylor-Piliae et al., 2006; Wolf et al.,
9% F7F e, &% 65F Hoh &5 125 2006; Li et al, 2004 A 3], 23 <, 2008)3 vhkr}

Fo F7HFol o
Haskell, Stotts & Froelicher, 2006), & AFol A kS
o dojubr] &S ZAste {Fog el ol
Ath= EI(Wolf et al., 2006; Li, Fisher, Harmer,
Irbe, Tearse & Weimer, 2004) 5°] Ay o,
8]} ZA42008) FWET] A= Folot fz.k*&%
fAo Aol M gt doAurlol = Fof 3t
Ae Ao B s

B AFARAAE FAZE A A H

EUTHE B 3(Taylor-Piliae,

ke

Li
Az B AFAFANA GEE7IE 5AF 2516

b2 =9 EE}~ A2 o &
o2 AZHY wehA oatel A ekskth dojutr] A
AE ST AYATELS ol HSde] 54
< 1Pt ShAZY HARE S Ao A7
1 B=d &5 s AT ddde
A% 7SS 29 vl glled &4 A "=
d 2FY Fdo] AAFGol FoIF W AL
2 AA 3 THSong, Lee, Lam & Bae,
2003; Wolf, Barnhart, Kutner, McNeely, Coogler &
XU, 2003).

B AFA T A=

Od6k° 1:1] ]: 7-]

AA T ol frel gk Wskrt gl
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NG o= & A7l A& &40 B4 2
AA7E Aol Faprk AR FePa A3 &
Yahe FHoE FAE A= L5017 WEd
ALz Atadt 2o eFH29 FA4E H7t
st Aol #3517 FEoNE Hukgt, 7171

F3AEAA Fo aRE THsA X ol
FA e H=dE H8ste] Aol o2 37
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[Figure 1] Interaction effect(groupxperiod) in the
back scratch(BS).
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Tai chi exercise is recommended for elderly women, but it is not clear whether aqua tai chi or
land tai chi produces a greater functional physical fitness. The aim of the present study was to
compare the effect of the aqua tai chi and land tai chi on variables for functional physical fitness.
We carried out a randomized controlled trial study with 26 elderly women who were clinically
healthy and divided into the aqua tai chi exercise group (ATCE, n=13) and land tai chi exercise
group (LTCE, n=13). Both groups is performed 12 forms of sun-style tai chi for 50-65min, 2 times
per week for 32 weeks and test of functional physical fitness were administered before and after 16
week, 32 week trial. Regardless of tai chi exercise group, 6 min walk (p<.007), Dumbbell lift (p<.043),
Sit to stand (p<.000), Up and go (p<.003) showed significant difference according to the exercise
period. Back scratch showed significant difference (p<.000) according to exercise period and
significant difference interaction effect (p<.006). Balancing on one leg showed significant difference
(p<.004) according to exercise period, significant differences (p<.045) between exercise group,
significant interaction effect (p<.005). It conclusion that regardless of tai chi exercise group, tai chi
exercise is improve cardiovascular endurance, muscular strength, agility, dynamic balance in elderly
women. And in shoulder flexibility, balance, aqua tai chi exercise group showed a higher trend than

land tai chi according to the exercise period.

Key words: tai chi, functional physical fitness, elderly women



