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I. o]&4 H4

1. 5}EI® ?I(Hatha-yoga)

) e aste] oA

o

Q7be ead el R gvtel o9l FE(Yu)dlAd fdlad, §Y wi A%S
w=au Aok S 9% AL guaT et 98 W A wE

5-
= 7194l obgldEol Aol 502 7] ofHdFH <dmel EAE & Ao 4

o

A Qlek oA EHol §-A4% RalZtE (Mohenjodaro)oll A w2 1 (FIiE) oA &
7hel #HW S g Are] EFo] Hol=d|, o] AlWK(Shiva)e] €@ o r ke Ao
2] fAdrh. 27b= gt (Patanjali)el] 9 siA 7€ 271 1ES Tt A
Agts ANEgozN Q7MrEg(Yoga-sutra)s A HAZAT olefdt o718 dezd
87} (Patanjali-yoga) =& d&87teta stH, e AF HE AHdA e Qrteta
g QrR(ol A Y, 1995). wEkA 87bE BRE qlolA sterEE o] SVt ERE )
FO® Ak dFartet F(#8) etz ERdted 284 nelA 87k a1
(517)= dulstes e TAoR sidlen g (ili)e e WA =4 2
(4A71717A 7Dl ol =2 a7F8elste] B3 3 §A9 TS FaAe = StE .
7FHHatha-yoga)7} A skA & o5&, 2003).

il

) stEte7ke] i

3lEF & 7F(Hatha-yoga)= @ Aol H&o 7153 AAES 7Es A4S BHoz
b= FA A S7tolth stEle AbxAREolR AEE QY ‘Addolgte o,
AFAo 2 sHHa)v 4S griste B, BHTha)v &5 9vlste @& ov)sit. =

T4 232 Agdvhes A, 2012) 02, FAle] dA3 29SS 9 s £
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N F2H NS AZeTA P

) stEta kel e

el 7tE Fdsts AlgES Wi (Bandha)E S84 8 stk wbthe Eoh(Bind),
Fatk(Lock) & owlshal, k(s AU A EES Alolste] AA WEHNIE
AAdst= E4 ot (John Scott, 2009). Z et} (Prana)v olUH X9 7]Ed@$lela Ak
A= AE ofd #4A BE AE o e FFAUAY F
<ol HE olyAleln

_C[)A
o] Zehth(Prana)olth. B3} mheel A Qolipi= plie] Fra mehle 24

A o]

W sF o #ES FS 7 AH=EE, 2012). 283 AlA YA FFoR wl
s A&y, ZefuE o A A A oR st meo] Hal, ezl
S UHow g F e oAl s&4% A EsHoln =AAR A 4
A= THEA wrEoFE EdUE dow, A 47]E o oAl AT &t
(Jayeswari & Tina Park, 2007). Wtob= 2 35 T34 ZghyrF 44 Yo (g
Us Ao HEgE B8 T HAFW 4ES Fold sE2EE F8 UA FR)E W

& AFEA BAAES FozA R HF Ao ANF T AUA w2
A3 4B FLUEF AR AAF ALHA Fe A AUA) F5S BHo
2 Frhol %, 2004).

A7k Aol FANQ AF el AAeH(Cakra) FAOE B 5 gl B ko] Y

A AEe 7H Aoy Aol A bl =9
&

o
oft
2
rot
=
my
2
ol
)
o
e
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o & we BereAPilates) 2 A Hovw 24 Aol
% Aol Rebe2E Bk 53 Fe$S ST Aol LeiX

A" A7 HAT T E, 2017).

b
e S
Lo
2
_>‘i
it
o
=)

2) Bekels $EY FF

@Al Betelz 2E) BEAS Pe whefl A s wE Betess 7] PE 0§

& 77 ek 8l

3) FeE =9

eps £ 5F9 Afele] Tuw A3 A @ Tu 24 AR

o

gdAstel 23 FH(Neutral spine)s Ast=d 3ol 9Fojx Qlti(Akuthota &
Nadler, 2004). &4 #HAA depe o 7|2 A= AlA digh A9 7de
24 g2 A g4ol Exe AAY vgs §HAIA AT HA e 7,

3 2 ARS G F dLEE = ZAo2 538 (Breath), &4 3HCentering), 3%

oL

(Concentration), %4 (Control), A4 (Precision), %54 (Fluidity)S 233t} o83k
et 2] 6714 F8 dgdd g W& v 2o AR, 59 T4 (Center)
i+ Power housegli WHWdl= Xo2 BE dUA= FHFNA At AR = g
oA = &t B HAl FJF sk A (Concentration)
oty AAE HFol B3| of

=4
=
Zolt}, YAz, seto® oy 3 E(Inhalation and exhalation)S 3letE ZolH
=
[e}

Mo

ol o]FofA = Ut AL 5w T & AL AE AaE Bl s
3 AlZolA EAS= FAles EEn ] 913 Fad aclot AR FF <l
el A A3 (Precision)sta A &alA npAof st on g o] Fkruk AL SN

Agte Aot mpAtes Axen uyPd Adel ohd FEHA £49
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S A3 HDi Lorenzo, 2011).

2} 8 22+=(Joseph H. Pilates)=
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FAI 21T (Joyce &
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fu
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1992; Mirka & Marras, 1993).

Kotler, 2017).
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1) 3o 359 7d

o

M

v
1o

Uo

-

0y (Core) = =

o FAF4 (Center of gravity; COG)

)
™

i
vzel

™
Nd

a}

A (LPHC) =

1

.ro.UH

i

‘o/]

_14_



25 Aol A AA

5

~X
B

A0 wE ez}

=
=

, A

bl

o
1)

ox

€]

27

|

% %o

2 (Local core stabilizer)=

(W 7}E 2, Transverse

o

H
=

O = O
THET

|

—_
o

ojpy

el

abdominis), WEAF(v]< 8l Intrernal obliques), tFE (32 @<, Multifidus), =4t

Els

o] &

(Diaphragm)< ¥t
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EE
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Njo

ofpy
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-
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—
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<]

3] 2] %, Psoas major), ¢ SAF(vul2HI External obliques), W&-AF(Hl

(2
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oblique),

Internal

Gluteusmedius). W

Al 2~€l(Movement system)2]
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o
™

ofr
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o
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el

3N A
ol 2~

, Hip flexors),

1=

Z
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H
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&

Clark, Scott C. Lucett & Brian G. Sutton, 2014).
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7} =g]7] ujfo]tk(Basmaijan & DeLuca, 1985). iIEMG #<2 A7 = Hrt}

ol ¥ &
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& 4= 9lth(Kraemer et al., 1987).
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Ht & (n=21)

PG

|
CG HG
(n=7) (n=7)

(n=7)
> 4

MAE : AUFE, HE, BMI

) 4

APd 57
ATE, =29 284, |

- oEEE  Hi 222, HiEZElE, B

.IﬂE1-:LE=|:L
R e [ T

He
=

SIEtR7HHG) & THE ZElH A (PG) @5 == 1H
B/ F33]/8F)

(60

HE 28 2514

L s L=
2ede 2o, e

Figure 1. The experimental design
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Fahe 20-300) Aol o shetasteh e BeHs £EAT
227 sl gt 219e WA Agsdn. ¥ A

A 1
(Randomized sample)®2lel <] &l

< 54 29 E 4 715 (Control group; CG, n=7),
(Hatha-yoga group; HG, n=7)3} wjE Hz}e|~ 15 (Pilates mat group;
PG, n=7) & 32% T3

SteElL 7 1§

=l

AR Rl AE Q7o dgn B
gl FeldEg sgon, B

(JJINU-IRB-2020-043)& 42 % 3

= 42 5 s

oA tAAte] AL <Table 1>3 2t

Table. 1 Characteristics of participants

) CG(n=7) HG(n=7) PG(n=7)
Variables

Mean+SD Mean+SD Mean+SD
Age(yr) 30.42£2.29 32.57+1.61 31.00£3.91
Height(cm) 162.30+4.17 166.03+4.81 160.80+4.16
Weight(kg) 55.78+6.63 56.62£4.35 52.65£7.26
BMI(kg/m’) 21.14+1.89 20.54+1.48 20.34£2.37

Note. M+SD, MeantStandard Deviation, CG, Control Group;

HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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2 9HE 315 (Repeats)$t AHAl A Al7HSecond)& H3ste] HXA 5 AEE A
ottt stetartel mjE Fepus 2RO ¢ R AL FH4 =R
7} = (Rating of perceived exertion; RPE, borg scale)E AF&3tlon zhzhe] 52Xy
T A FH)F(Warm-up) 10% &<t RPE 11-13(Fairly light-somewhat hard), ¥
5 (Main exercise) 40% &<t 1-45 RPE 13-15(Some what hard-hard), 5-8& RPE

Mo

13-17(Some what hard-very hard), #2l&&(Cool down) 10 &< RPE

11-13(Fairly light-somewhat hard) =9 ++& %33 th
) StEte 7 T2
StEfe 7 5 Z2a9e Yoga Dipika(BK.S Iyengar, 1997)2F  Yoga

anatomy(Leslie kaminoff & Amy matthews, 20155 Zrarsle] EH o] Ao

e mo] B8 FHOE ANGE FHoT TN 145 Zuage 74

d

rlr

= Y
ofo

rlo

H

0] 2% (10%) Breathing & Meditation, Neck & Arm stretch, Surya
namaskara A(Tadasana, Urdhva hastasana, Uttanasana, Ardha uttanasana, Adho
mukha svanasana & Chaturanga dandasana, Bhujangasanal), ¥ £35(40%)
Virabhadrasanall, Utthita trikonasana, Parivrtta trikonasana, Prasarita padottanasana
I, Vasisthasana, Garudasana, Ustrasana, Ekapada rajakapotasana I, Salabhasana or
Makarasana, Dhanurasana, Salamba sarvangasana, Urdhva prasarita padasana, Ardha
matsyendrasana g 2] %5(10%) Baddha konasana, Maha mudra, Parivrtta Janu
sirsasana, Paschimothanasana, Savasana&Breathing® = 7 &3}31 3, 5-8F &< 4|

$5(10%) Breathing & Meditation, Surya namaskara B(Tadasana, Urdhva
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hastasana, Uttanasana, Ardha uttanasana, Adho mukha svanasana&Chaturanga
dandasana, Bhujangasana/Urdhvamukha svanasana, Utkatasana, Virabhadrasanal),
B $%(40%) Virabhadrasanall & Virabhadrasanall, Ardha chandrasana,
Parighasana, Urdhva prasarita Ekapadasana, Garudasana, Prasarita padottanasanall,
Ustrasana, Ekapada rajakapotasanal, Salabhasana or Makarasana, Dhanurasana,
Salamba sirsasana I, Salamba sarvangasana, Eka pada sarvangasana, A #]=-5(10%)
Baddha konasana, Maha mudra or Janu sirsasana, Parivrtta Janu sirsasana,
Paschimothanasana, Savasana & Breathing 2to.2 FAlsle] AaPstdct. dtela

7Fe] T EZ 2192 <Table 2>} 2t}

E Aoty A SEZZ WS Joseph H. Pilates7} 713

)

< #3s PILATES
Anatomy(Rael isacowitz & Karen clippinger, 2019)¢] 347}#] 2o 2 FAwH wjES
o Faste] E AT HA4o gtA FASAT 147 TR A HE&e +

H] 25 (10%) Breathing & Imprint & Neutral, Pelvic curl, Leg lift supine(Table top),

Ho

Chest lift, ¥ &% (40%) Hundred(Basic), Roll up, Roll over, One Leg circle, Rolling
like a ball, One leg stretch & Double leg stretch, Spine stretch, Saw, One leg kick,
Double leg kick, Shoulder bridge, Spine twist, Side kick, Leg pull-front, Side Kkick
kneeling, Side bend, % #] %% (10%) Push up(Basic), Seal, Cat Stretch, Spine stretch
2 AR, 5-8F &< #H]$5(10+) Breathing & Imprint & Neutral, Pelvic
curl, Chest lift, Hundred, ¥ ¥(40+%) Roll up & Roll over, One leg circle, Rolling
like a ball, One leg stretch & Double leg stretch, Spine stretch, Rocker with open
legs, Saw, Swan dive, Shoulder bridge, Spine twist, Side kick, Teaser, Hip twist
with stretched arms, Swimming, Leg pull-front, Side kick kneeling, % #]%5(10%)
Seal, Rocking, Control balance, Push up &2t 2 GA3%le] 28353t & ZHete

2 SEmZ e <Table 3> 7t}
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<Table 2> Hatha-yoga exercise program

Type| Time |Weeks Program Intensity |Repeat
Breathing & Meditation(Siddhasana),
Neck &Arm stretch,
14 Surya namaskara A(Tadasana,
Urdhva hastasana, Uttanasana, Ardha uttanasana, 12
Adho mukha svanasana & Chaturanga dandasana,
Warm- ) reps
Bhujangasana I ) RPE:
up - — - &
] Breathing &Meditation (Siddhasana), 11-13
(10min) 5-10
Surya namaskara B (Tadasana, Urdhva hastasana,
- Uttanasana, Ardha uttanasana, sec
Adho mukha svanasana & Chaturanga dandasana,
Bhujangasana I / Urdhvamukha svanasana,
Utkatasana, Virabhadrasana 1)
H Virabhadrasanall, Utthita trikonasana,
A Parivrtta trikonasana, Prasarita padottanasanal,
T - Vasisthasana, Garudasana, Ustrasana, RPE:
H Ekapada rajakapotasana I, Salabhasana or Makarasana, | 13-15
A Dhanurasana, Salamba sarvangasana, 1-3
Y ) Urdhva prasarita padasana, Ardha matsyendrasana
0 Main reps
. Virabhadrasanall & Virabhadrasanalll,
exercise &
G ) Ardha chandrasana, Parighasana,
(40min) 10-15
A Urdhva prasarita ekapadasana, Garudasana,
sec
- Prasarita padottanasanall, Ustrasana, RPE:
Ekapada rajakapotasana I, 13-17
Salabhasana or Makarasana, Dhanurasana,
Salamba sirsasana I, Salamba sarvangasana,
Eka pada sarvangasana
Baddha konasana, Maha mudra, Lo
1-4 | Parivrtta janu sirsasana
Cool- . . reps
Paschimothanasana, Savasana & Breathing RPE:
down 113 &
. Baddha k Mah i -
(10min) addha konasana, Maha mudra or Janu sirsasana, 10-15
5-8 Parivrtta janu sirsasana, Paschimothanasana,
sec
Savasana & Breathing
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<Table 3> Pilates mat exercise program

Type

Time

Weeks

Program

Intensity

Repeat

-~ T =3 > =

w o= 3 =

Warm-
up
(10min)

1-4

Breathing & Imprint & Neutral, Pelvic curl

Neck &Arm stretch,
Leg lift supine(Table top), Chest lift

5-8

Breathing &Imprint & Neutral, Pelvic curl

Neck &Arm stretch,
Chest lift, Hundred

RPE:
11-13

Main
exercise

(40min)

1-4

Hundred(Basic), Roll up, Roll over,
One leg circle, Rolling like a ball,
One leg stretch & Double leg stretch,
Spine stretch, Saw, One leg kick,
Double leg kick, Shoulder bridge,
Spine twist, Side kick, Leg pull-front,
Side Kick kneeling, Side bend

RPE:
13-15

5-8

Roll up & Roll over, One leg circle,
Rolling like a ball,

One leg stretch &Double leg stretch,
Spine stretch, Rocker with open legs,
Saw, Swan dive, Shoulder bridge,

Spine twist, Side kick, Teaser,

Hip twist with stretched arms, Swimming

Leg pull-front, 16. Side kick kneeling

RPE:
13-17

5-10

reps

Cool-
down

(10min)

1-4

Push up(Basic), Seal, Cat stretch, Spine stretch

5-8

Seal, Rocking, Control balance, Push up

RPE:
11-13

5-10

reps
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(4) 37 (Balance)

DO A3 AAHY-balance test; YBT)
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= W7k A 9 &8 YA ¥ S (Medial), d-<1S(Superior lateral), sF-¢]

Z Hge WolFu 1 A(emE &, ¢ 247 33
A FAsksler, sAe FAH2 AE  olgste] AW (Anterior), FU
(Posteromedial), %2]2(Posterolateral) 37}% Wako 2 Wolx Ax ¢} Fog
o7 248 qtt. 249 A A B Hyow AUz Ao, A
A g oEkA e dole] g Adge® v FH 1002 #eke HoR Auas A
Ak AW 0.leme 2 AA G o, AUz %ax 2L iAo Aol &
A A 8F AT

(Inferior lateral) 37}#] Weko

a
= A A7l A ZAA(CASIO, OST-30W)E Abg-ste]l A&t &
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E5 7hgdd wAd Az SFASAY. £ e wErh vkl 2oy o
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(5) A7 (Flexibility)

O #FAZ(Sit and reach)
HFHAz 4L ZAF Z47](DW-782A, KOREA)S A-&38lo] =438t 4w

HE Fdaw AV FEs 2olal FES H AHCAM ot Slgs doer W



FES HF e e 23] SAger, cuAE HdE 2ol A& 0lem

¥ 4= AL System(Noraxon USA Inc, Scottsdale, AZ, USA)S AF-&3}9]
=2 3kt g AFg3 9 A=S T246H(Bio—protech Inc., Wonju, republic
of KOREA)S. 2 Model 542 DTS EMG Sensor(Noraxon USA Inc, Scottsdale, AZ,
USA)ell dZste] dolHE Fystditt. 2d% A5 Fa4 9 10-350Hz =

Aeolgd Aoy, ¥ F=E(Sampling rate)> 1,024Hz= A A 31 T}

o,
4

FR% 2HAE A5 B A (Rectification)d 5, H&31= 98] 200mse] Al °
A% (Root mean square; RMS)C. & A g3ttt tAAES] AAo] that &
T A3 E 2487 98l LifeCam VX-5000(Microsoft corporation, Redmond, WA,

&)

USA)E 1d AXAste] sxatgom, 37 3 89 2Hd% A5 25 Ay
o} A= A 2ol myoMUSCLE 3.82(Noraxon USA Inc, Scottsdale,
g A A TR Fd SEMGE A ste] &
A () Z2), EARE (a2, A
FIIHT(HAFARD), dEH(ZE7)D)elth. 2H d59 F3 91X = Barbero &

(2012)2 #=x3to] <Figure 2>% #Zo] o F2 3T
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(a) Abdominal crunch, (b) Bridging with isometric hip abduction

(c) ()

(c) Prone hip extension, (d) Plank exercise with posterior tilt

<Figure 3> MVIC test (a) Abdominal crunch, (b) Bridging with isometric hip

abduction, (c¢) Prone hip extension, (d) Plank exercise with posterior tilt
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V. 4+ 23

e WO 87 Sterastet ME Fehes $EZZaYPS £Aste] AY

o)
so] 2ge) FHYES WAL JFL TN/ Aste] AT B A Asp

1. stEt=7tet HE dethls RS2 80 ohE X 2ol sl

it
=
rd
1B
1o
rE
Lo

(1) steta7tet viE detes gz e g u

© U <Table

it

=
rid

Ei
1o
I\
o
I
=

stefa7tel mlE dAelgs e o
4> <Table 5>, <Table 6>, <Figure 4>} Zt}.

Table 4. Descriptive statistics of back muscular (kg)

CG HG PG Total
Pre A8N+7.321 48.029+5.659 01.171+5991 51.357+6.683
Post 01.786+9.250 54.5711+9.7%6 64.000+6.856 56.785+9.861
Total 53.329+2.186 51.300+5.514 597.586+6.414 54.071+4.705

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 5. The result of two-way repeated ANOVA for back muscular

SS df MS F D boad
Between Subject
Group 288.160 2 144.080 2.004 164 182
Error 1294.296 18 71.905
Within Subject
Period 309.429 1 309.429 6.911 017 277
GroupxPeriod 449.731 2 224.866 5.022 018 358
Error 805.910 18 44773

shetabsl W= Bebels $EZeadel meh 244 ER WaYe] Wakg v
W G2 FFHAS gh2 <Table 4> A A o™, <Table 5>+ Hjt= o] W3}

7 EAHLE Apol7k Yl=AlE Gotiy] fste] Fd 1 aclo] Sl ofdRtESAE

<Table 5>¢] oUW EZAHLATA ANRE Bd, Jd 7ho] ©E WX = F9
& zkol7F YERA] @ ktH(F=2.004, p=.164). Wt SAH A 7] HF=6911, p=017)% =
AAZ el e A ZaelA BT fFogk AFolrt YEbRth(F=5.022, p=.018).

ek gF wj2ge] Wsts FAgor AHRy] fsiA dAduA LA
A, SEZR2IYE AL A 0F(F=2.028, p=161)l M= #23 2oz} e
A gskoy, IS 8F ALY F AT oM Fog Aolrt uEu
CH(F=3765, p=.043). At5Hds 23 A Jd Bu wjE e s FHdo] A A
o7 {95 =& oz eyt

Ak Ul WetE A Ay, T4 HAA (1067, p=320)3 et Je(-14
p=180)& AP Aol folgk Aozt yEubA ggtoy, mE detH A [P
Abdol Hle AFF-e] wijEH o] fostAl E A YERuTH(=-3837, p=.008).

mlo
ot

ERE

o
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Table 6. The result of one-way repeated ANOVA for back muscular (kg)

CG HG PG F D Tikey

Pre A8N+7321 4802945659 51.171+5991 2.028 161 -

Post 0l.786+9.200  54.57149.796 64.000+6.856 3.765 043 (38

t 1.067 -1.4%6 -3.837
D 327 185 008
” HG
‘5] —_—P
o & | G
= i
B g -
o
= 55
T
é} 50 -
=
i
E
> 40
g
=

35 A

30

Pre Post

Figure 4. Comparison of back muscular between groups according to exercise
program
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(2) stetertst viE defH s fEzradel uhE ofe] wst

StEtQ 7bel W E Lt~ &
<Table 8>, <Figure 5>¢} #t}.

Table 7. Descriptive statistics of right grip strength (kg)

gxzade] e ot YAvhs

t}S <Table 7>,

CG HG PG Total
Pre 20471+£2.571 23.443+5.466 24.271£3.805 24.39%5+4.001
Post 27457+4.532 27.457£4.532 20.957+4.517 26.104+4.369
Total 26.464+1.507 24.371£1.171 24.914+0.814 25.200+1.164

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 8 The result of two-way repeated ANOVA for right grip strength

SS df MS F D i
Between Subject
Group 33.027 2 16.514 498 616 .052
Error 596.333 18 33.130
Within Subject
Period 30.686 1 30.686 7.692 013 .299
GroupxPeriod 972 2 486 122 .886 .013
Error 71.807 18 3.989
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SteEfS kel WiE HetH s e X2 adfld wep SHAVERE g Wats e
B FFHAY e <Table 7> #1A3tY o™, <Table 8
AX O atel7k QleAE ol y] fate] Jo 7+ 8l A o] UNESH R
A& AAg Aol

<Table 8>9] o]WEZAHTATA AE By, I o e WedrEs {9
g 2ol 7k e Al @ QETH(F=498, p=616). WA A 7] ZHE=7692, p=.013)9]A
ol o7k yeptt agjal SHA 0] mE As g gyl B o A
o] 7} YERUHA] S kTH(F=.122, p=.886).
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3, $ET2IRL AEF] A 0F(F-543, p-50)% LEZE 1Y
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g WekE Solg Ad Ea AW(e-1318 p-20S AFAT ARl fol@
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Figure 5. Comparison of right grip strength between groups according to exercise
program
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2) <A7H4

(1) stetartse) WiE Hete 2~ 2 adle] e Sl do7]7]9f s

setaztsl WE Petes $EZadel W 9E doslvle ZRANE e

<Table 9>, <Table 10>, <Table 11>, <Figure 6>%} Zt}.

Table 9. Descriptive statistics of sit-up (IN)

CG HG PG Total
Pre 23.286+6.047 21.857+6.866 21.857+7.862 24.333+7.108
Post 24.286+3.988 25.000+5.099 35.143+5.305 28.142+6.843
Total 23.786+1.500 23.429+1.571 31.500+3.643 26.238+2.238

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 10. The result of two-way repeated ANOVA for sit—up

SS df MS F D boad
Between Subject
Group 582.333 2 291.167 4.600 024 338
Error 1139.286 18 63.294
Within Subject
Period 152.381 1 152.381 17.794 .001 497
GroupxPeriod 71.476 2 35.738 4173 032 317
Error 154.143 18 8.563

stehasbsh e debel s eEmEade get 2448 9B o/ Wl
5 Yehd Ho 138 g <Table 9> AA|stF o, <Table 10>+ Sl
Do7)71e Wakrk FAZOm Aok YEAG Fohns] Aste] Wu 7+ 22le] Y

<Table 10>¢] o]UWHEZAH AT Azs By Ho 7t & B s {9
3k Aol 7b UEbUA] e QFTHE=4.600, p=.024). 283 Z=AA 7] ZHE=17.794, p=.001)3}
SAAT Y W FeAE g BT folek abo] 7 GERGTHE=4.173, p=.032).

[k 2 Sly doy)7]e Wsts FAXCRE Auny] s ddufA] FAHEA S
AA e A FEZR s A8y A 0F(F=1.418, p=268)o 1A= Felgt zol7t
UERUA] oy, Z2awds 85 AEd T HY M E o zeolrt e

4

3, B4 Aw sdeest 49 uo e "

Jd o wsEs A% A3, A JD(=-716, p=S0Dl A AR} AFo] F 9
A (=-3041, p=023) A= gk zfo]7}
Uebgoh, =3 stete v da wo mE Db fJdo] Al mis) AFe] #
ot A = A e (£=-3505, p=.013).
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Table 11. The result of one-way repeated ANOVA for sit-up (N)

CG HG PG F D Tukey

Pre 2328616.047  21.85716866  27.857+7.862 1.418 268 -

Post 2428613983 20.000£5.099  35143+5305  11.056 001  GHXEG

t =716 -3.041 -3.505
D S01 023 013
45 - — i
———PG
Y CG
E —
é 5
2,
L
i3 15 4

Pre Post

Figure 6. Comparison of sit-up between groups according to exercise program
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(1) stetertet WiE deje|s $sxzzadel] we Fd=e] Wst

stefariel Wi oA ezzade wE Hdwme] FA4ZI= ths <Table

12>, <Table 13>, <Figure 7>¢} %t}

Table 12. Descriptive statistics of sit and reach (cm)

CG HG PG Total
Pre 13.214+8505 14.600+4.719 15.429+6.385 14.414+6.441
Post 14.343+8.152 16.414+5.548 18.314+5.264 16.357+6.343
Total 13.779+1.064 15.507+0.907 16.871+1.814 15.386+1.262

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

_41_



Table 13. The result of two-way repeated ANOVA for sit and reach

SS df MS F D 1
Between Subject
Group 67.270 2 33.635 406 672 .043
Error 1490.911 18 82.828
Within Subject
Period 39.634 1 39.634 10.042 005 .358
GroupxPeriod 5.490 2 2.745 695 bH12 072
Error 71.046 18 3.947

A Foay TFEHEAY FS <Table 12> AA G on, <Table 13>+ Ao W

st Ao Aot GEAE Fobus] st Pu 1 8lo Y o YAREY

<Table 13>9] o] AMEZAAEA A7Es B FJ& (o] w2 W AE F9
3 2ol 7b YERLEA] ek bTH(F=406, p=672). WA, SA A 7] ZHF=10.042, p=.005)9 A
ol zol7t veptol, SAHAV e wE daatg GdedA fole zpelrt vEeby
A 9 ITHF=695, p=512).

A 7+ AAzo W3ts FAdez Aduy] e dLuA BAREAS AAF
SEZEIWUS FL37] A 0F(F=19%, p=825)¢t Z2aWS 8F H&3 F
A= o g Aol b vEbA]l @ S TH(E=663, p=.527).
dat Wl wgEs g Az, B4 JH(E-990, p=379)2 ALA T} AFFo] {3
kel 7b vebubAl ko, stEba Tt [ (=-254, p=04)o A A el HlaE] ARl
ok o7t vebEth wrd wE HebHs Jae fod Aeolrt dEhgA o
U TH=-2.385, p=.024).

v
i)

’

Y
e

N

_42_



20 +

sit and reach (cm)
1

Pre Post

Figure 7. Comparison of sit and reach between groups according to exercise
program
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Seteste We " eEzeaded ge sdkolwsly Z4ARE Yo

<Table 14>, <Table 15>, <Figure 8>} Zt}.

Table 14. Descriptive statistics of sargent jump (cm)

CG HG PG Total
Pre 24.429+1.618 23.000+1.826 26.143+4.298 24.523+3.010
Post 25.143+2.193 25.286+1.380 26.857+3.805 25.761+2.643
Total 24.786+0.786 24.143+1.429 26.500+0.929 25.143+1.048

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 15. The result of two—way repeated ANOVA for sargent jump

SS df MS F D boad
Between Subject
Group 41.571 2 20.786 1.575 234 149
Error 237571 18 13.198
Within Subject
Period 16.095 1 16.095 8.016 011 308
GroupxPeriod 5.762 2 2.881 1.435 264 138
Error 36.143 18 2.008

seravter e "ot $Exzadd me SN EE 57 kolw] o W
3= yeld Hary FFEAAY G <Table 14>9] A A3 oW, <Table 15>+ <
4 molmyle WMl BAHoR Aolr} YEAES Foius] sete] W 7 230l

= ool E S AR AN S AA T Aol

Rt}

32

<Table 15>¢] o] YWESAHZAEAY ZA3S U Ao o] g Wstolr= 79
& zpol 7} YrERUA] R QTHF=1.575, p=.234). ¥, SAHA7] 1+ (F=8.016, p=.011)°1A
o8 Apol7k yEtsk oy SV e g el Fod zelrt vEy
A S UATHE=1.435, p=.264).

Je 3 4 FolHre MstE FAlAoR AuRy] g ddmx] BAEME
AAg A SEZRaHE ALty A 0F(F=2.129, p=148)% Z=1H S 8F A4
&% T A FelM = Fo7 Aol7h YErUA @b (F=.897, p=.425).

& W WsE S 23 FA JE(=-1000, p=33)> AP ARSol frof gt
Apol 7 vEpubAl ok o, stete vt A (=-3060, p=.022)° A Aol Bl ApF-o
T Apolzh yEpwkt, vt W E dehHs Juk2 {3 Aolrt YA %
U TH(=-853, p=.426).
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Figure 8. Comparison of sargent-jump between groups according to

program
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5 W¥lx - = Zha 9PA7]

(1) stetorte viE debex Szl w2 = 7ha 9w r]e] wgl

stetavtel mjE ety s sz add e & 7

&=

L

<Table 16>, <Table 17>, <Table 18>, <Figure 9><}

Table 16. Descriptive statistics of one leg standing with eyes closed (sec)

CG HG PG Total
Pre 11.443+6.508 19.443+19.920 20.457+12.508 17.114+13.991
Post 12.014+2.736 36.271+18.198 22.329+14.219 23.538+16.309
Total 11.729+1.686 21.857+8414 21.393+2.593 20.326+4.231

Note. M+SD, Mean+Standard Deviation, CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 17. The result of two-way repeated ANOVA for one leg standing with
eyes closed

SS df MS F D 1
Between Subject
Group 1844.809 2 922.405 2.799 .090 235
Error 6017.817 18 334.323
Within Subject
Period 433.286 1 433.286 9.738 .006 351
GroupxPeriod 571.318 2 285.659 6.420 .008 416
Error 800.891 18 44.494

setestel WE Welels $EnEadd whE A EE E gn U] e
Mets e Bis EEARE e <Table 16>0] AA3GO0, <Table 17>%

= a uale] WEs BAMCR Aolsh AEAT Folry] Sse] Aw 1k &

<Table 17>2] o]YRtEZH RN AE B Ak b wE W= 9
g xpol7b YERUA 2 roH(F=2.759, p=.090). 18] Z=AA17] 7HF=9.738, p=.006)7}
2bg gy A 25 o)k 2pol7F YERSTHE=6.420, p=.008).

=
Ak = A7 oEAr)e] Wsts FAY R ARy fsM AR ZAEA
&

b e @gtont, $EER RS 8F A4d ¥
b OUET (P55, p=012). ASAE A EA A e s 49 ur
seast Aol AR foal ¥ Aow vy
A9 U W5E BAF A%, BA AV(=-AR p-TRS AAH AT fol
Aol 7k A ek o, ShErR Tt R Rh(=-3156, p=020)0l A ARl HlE ARFol
@ Aol7h vhehgn. ME DetHs PgdlAE Fo% Aolsh YEA

lo

o Sk TH( =757, p=A413).
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Table 18. The result of one-way repeated ANOVA for one leg standing with
eyes closed (sec)

CG HG PG F D Tukey

Pre 114436508  19.443+19.920  20.457+12.508 .860 440 -

Post 1201442736 36.271£18198  22.320+14219 574 012 GHx

t -302 -3.196 =157

D 73 020 A78

65 4
& 74 A S G
35 1

20 4

one leg standing
with eves closed (zec)

(g
Pre Post

Figure 9. Comparison of one leg standing with eyes closed between groups
according to exercise program
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6) WH~ - FHTHAAHY -balnce test; YBT)
(1) stetartse) wWE Hepe 2~ S22 o] o

O 4T HAL T A 2= dighel Hst
Stefa kel wjE dHeteHs e RO wE A

t}5 <Table 19>, <Table 20>, <Figure 10>9} #t}.

Table 19. Descriptive statistics of left absolute value of upper body (cm)

CG HG PG Total
Pre 57.043+8.401 54.700+5.523 536863913 55.142+6.082
Post 67.143+5.583 64.386+6.924 66.300+5.604 65.942+5.877
Total 62.093£5.807 59.543£5.800 59.993+6.307 60.543£5.971

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 20. The result of two-way repeated ANOVA for left absolute value of

upper body
SS df MS F D boad
Between Subject
Group 51.870 2 25.935 .656 b3l .068
Error 712.103 18 39.561
Within Subject
Period 1224.720 1 1224720  33.952 .001 654
GroupxPeriod 17.581 2 8.791 .244 786 .026
Error 649.289 18 36.072

m

stef 87l ME detH A~ ez adle mel SAHAVER A #H5 Augh
W32 Ued Hoy EFER kS <Table 19> AA8tA S, <Table 20>+
FA FZ Adigre] Wl BAHeR Folvt A=A E LolRy] feke He 1k &

Qo] gl o]

) WS AR A S AAF Aol

<Table 20>¢] o] YNFEZAHITAEA AHE BHH Fo o] 2 WstA = {9
3k 2ol 7F YERA] e kTH(F=.656, p=531). ¥FH, S A7 2F (F=33.952, p=.001)°l] A]
Fog zol7k vElgtoy EAHA G w2 deFg gareA fog o7t yEhY
A SR TH(F=.244, p=186).

b 1F A2 #Z5 Aot WskE FAH ez Auny] sl A 24

2a9Es HEs] A 0F(F=53, p=59%)¢ ZZI1WE 8F
Je ol A= ok Aol 7k yebbAl e kth(F=.379, p=.690).
S , BA A (249, p=047)& ALl Hl&) AFFo
o8 Aolrt vkt wE stEt e AW (294, p=026)0 % §9F 2ol
7F et om, steta vt Jd Bo wlE debe 2 gkl Abdell wlEf ARSel
oJstA E=A WERTH(=-6.609, p=.001).
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Figure 10. Comparison of left absolute value of upper body between groups
according to exercise program
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}
t}2 <Table 21>, <Table 22>, <Figure 11>} 7t}

Table 21. Descriptive statistics of right absolute value of upper body (cm)

CG HG PG Total
Pre 53.286+7.169 55.343+6.321 56.029+7.311 56.219+6.760
Post 59.443+5.448 55.471+5.539 56.043+6.541 56.985£5.845

Total 53.864+3.093 55.407+2.164 56.536+1.893 56.602+2.333

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 22. The result of two-way repeated ANOVA for right absolute value of

upper body
SS df MS F D iad
Between Subject
Group 107.556 2 53.778 .867 437 .088
Error 1115.899 18 61.994
Within Subject
Period 6.172 1 6.172 299 D91 016
Group*Period 2.173 2 1.087 .053 949 .006
Error 371.850 18 20.658
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stel o 7tel wlE A szl mel SAHAVHE FH oA -5 Auigt
o] W3lE vetdl Hey FEAAY S <Table 21> A A8 oH, <Table 22>

17b BAH R Aolsk YEAE dolus] SAstel Ay 2

w =
”

<Table 22>¢] o] YWtESAHILAEAY ZA3S BHH A o e Wstolr= 79
g 2ol 7k WERUHA] Sk eH(F=867, p=437). 121 SZA 7] 3 (F=299, p=591)F =
AAZ1e] mE G FIelA F o’k Aol b YERSHH(F=.053, p=.949).

4o 2k A $3 Avgel WaE FARoR Asn] AR AAuA B
& ANE AW, $FZEIRL A8 A 0F(F-468, p-63)% ZEIWS 8F

F A% el fo8 Aol 7t GEA e kth(F=939, p=410).

A9 O waE sag A, B4 A% p7OAA AT AT £
# Abolzk vbehibA ergkth, el stebet W e(=-067, p=956)3 WIE Bebe 2
el A% BF AT Ao 9@ Aol7h e egkrh(i=-541, p=608).
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Figure 11. Comparison of right absolute value of upper body between groups
according to exercise program
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}
t}2 <Table 23>, <Table 24>, <Figure 12>} 7t}

Table 23. Descriptive statistics of left relative value of upper body (%)

CG HG PG Total
Pre 73.414+12.594 69.300+8.09%4 63.943+7.549 70.552+9.415
Post 85.400+6.819 81.586+11.340 85.000£8.199 83.995+8.704
Total 79.407+7.450 75.443+7.300 76.971+8.029 772747593

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 24. The result of two-way repeated ANOVA for left relative value of upper

body
SS df MS F D i
Between Subject
Group 111.929 2 55.965 481 626 .051
Error 2095.587 18 116.422
Within Subject
Period 1897.459 1 1897.459  32.683 .001 645
GroupxPeriod 36.039 2 18.019 310 737 .033
Error 1045.027 18 58.057
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stete kel ME depel s e ade wet SAANVER GA A A5 doik
o] ¥igtE Yetd Fdd EEdAe g <Table 23>0 A8t ow, <Table 24>
= AACA #AS Adighel Msr SAH R Aolrt JleAE Ldotry] fsto] Ad
b ajle] 3= oldd
<Table 24>¢] o] YWtESAHLAEAY ZA3S BHH A o] e WstolM= 79
gk Apol 7 YERUA] FUATHF=481, p=.626). WHH, S8 A7) 1F (F=32.683, p=.001)°l A
T gk Akel7k etk ou SAHA G wE dezg el #Fo7k Aelrt yEhy
Al & ke (F=.310, p=.737).
b AAA M 2F ddigke] WEE AR R A RT] S A
=4S AA 2y, ezRads Agetr] A 0F(F=461, p=638)9 Z21HE 8
T ALY T A FelM= Fo Ael7h YEbUA @ (F=.381, p=.689).

Wsts gelgt 23, A W (=-2287, p=.062)& AL AFSel fof gt

Zpol 7F vrebubAl gt ot, stEtevE AT (1=-2935, p=.026)°1A At mls| Al$-ol
ol Aol 7k vEbutth. £33, stEte vt Y By wjE et o] ARH
Hl el Abg-ofl ol sHAl = Al WERSTH(=-7.345, p=.000).
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Figure 12. Comparison of left relative value of upper body between groups
according to exercise program
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@ FHFAIHAL T GANA = Adighel Hst

}
t}2 <Table 25>, <Table 26>, <Figure 13>} 7t}

Table 25. Descriptive statistics of right relative value of upper body (%)

CG HG PG Total
Pre 74.500+12.091 70.114+10.156 70.771£11.530 71.795+10.890
Post 15.657+7.436 70.371+10.285 71.800+8.717 72.609£8.750
Total 75.079+4.036 70.243+2.800 71.286+2.414 72.202+3.083

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 26. The result of two-way repeated ANOVA forright relative value of

upper body
SS df MS F D iad
Between Subject
Group 181.335 2 90.667 530 D97 .056
Error 3078.430 18 171.027
Within Subject
Period 6.962 1 6.962 195 664 011
Group*Period 1.659 2 829 .023 977 .003
Error 641.914 18 35.662
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shetazbsl Wi Bebels FEZade] mek ZHAER AN S5 g
o] Wists yehd Huy mFHAY #2 <Table 25> A|As o™, <Table 26>
= AN 95 Auigte Wt BAMeR Ael7t JEAE dohrs] fetel A

7 29lo] Qi o AMEZAHAEA L AAF AvfolT)

gk zpol7F yrEbURA] FATH(F=530, p=.597). 1l S8 A7) b (F=195, p=.664)3 =
AAZlel e Aezhg ZdelME BF o Zbelrh yEhubA] S ktH(F=.023,

e A $3 Jug waE FARoR Auus] A dAuA B
& AN A, SeZRads Agsy] d 0F(F=307, p=739)¢ ZRads 8F
F AW A AE FolF Aol sk vhebbA 2 9kTH(F=660, p=529).

Ag o walE dAg An, BA AR(=-25, p- TN AL AT f9
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ARl AE W A AT Fod Aolzk et R9Th(=-4%, p=6).
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Figure 13. Comparison of right relative value of upper body between groups
according to exercise program
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® FARZAAN F AANA 2w wsl

stebastel WE Bebels SEZaade] BhE AN F-ZHe FYATE b

<Table 27>, <Table 28>, <Figure 14>¢} #t}.

Table 27. Descriptive statistics of left side of upper body (cm)

CG HG PG Total
Pre 78.857+3.024 76.571+3.409 74.429+2.507 76.619+3.398
Post 76.714+4.386 78.714+4.271 79.143+6.383 78.190+4.966
Total 77.186+2.214 77.643+2.500 76.786+3.357 77.405+2.690

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 28. The result of two-way repeated ANOVA for left side of upper body

SS df MS F D Vi)
Between Subject
Group 8.190 2 4,095 211 812 .023
FError 349.429 18 19413
Within Subject
Period 25.929 1 25.929 1.652 215 084
Group*Period 84.000 2 42.000 2.675 .096 229
Error 282.571 18 15.698
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detestel e PetHs $Exzadd meh YA R FAd A H-Zue
Hols el Hord TFHAe] FEe <Table 27>° AA3FH o™, <Table 28>+
FANA H-2wel Walh EAMoR Fol7h JEAE Sopus] et Yw 7 2

£ oS ARARA S A G Aot

[>
Mo

<Table 28>¢] o] AMEZHRLAEA Asts WH, Ao o] W Wl HE #
3k 2ol 7b YERUA] RUtHF=211, p=812). Lelal A A 7] 7+ (F=1652, p=.215)3}
QA7) mE AsAE gHAME EF fFo3 Aol YERFUA] QUTHE=2.675,

At 7 AN FH-S5He Wsts FAHes dury] s dduA B
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Figure 14. Comparison of left side of upper body between groups according to
exercise program
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©® TAAIHL T AHNA S-S Wt
stete kel viE detel s T L2 wE A

<Table 29>, <Table 30>, <Figure 15>¢} #t}.

Table 29. Descriptive statistics of right side of upper body (cm)

CG HG PG Total
Pre 76.857+3.436 76.000+3.266 73.714+4.839 75.523+3.970
Post 79.000+6.403 78.000+3.055 78857+6.283 78.619+5.210
Total 77.929+3.500 77.000+1.571 76.286+2.571 T71.071+2.548

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 30. The result of two-way repeated ANOVA for right side of upper body

SS df MS F D n
Between Subject
Group 19.000 2 9.500 367 698 .039
Error 466.286 18 25.905
Within Subject
Period 100.595 1 100.595 5.161 .036 223
Group*Period 22.048 2 11.024 566 D78 .059
Error 350.857 18 19.492
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Figure 15. Comparison of right side of upper body between groups according to
exercise program
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@ FAAZHA T A oA F-deSe] ®is)
Sstef7bel wlE et & sz 2 adel mE FA oA -5 SHE = o
S <Table 31>, <Table 32>, <Figure 16>%} Zt}.

Table 31. Descriptive statistics of left superior lateral of upper body (cm)

CG HG PG Total
Pre 43.714+10.452 41.00049.092 38.857+4.706 41.190+8.268
Post 45.714+7.839 41.143+6.309 40.857+5.928 42.571+6.808
Total 447145143 41.071+3.214 39.857+2.429 41.881+3.5%

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 32. The result of two-way repeated ANOVA for left superior lateral of

upper body
SS df MS F D n
Between Subject
Group 178.905 2 89.452 1.174 332 115
Error 1371.000 18 76.167
Within Subject
Period 20.024 1 20.024 489 493 026
Group*Period 8.048 2 4.024 .098 907 011
Error 736.429 18 40913

_63_



shetaztsl wiE Bete ¢EZeaRe g SPA AL FA A el
WHelE Yebd Haryk 2FAAY] g2 <Table 31> #AASEH 2™, <Table 32>+
HANN H-gsZe] Wah FAROE Aolst YEAF dotus] fstel P 3

2910 gt ol ANEZHRARH S A Afo]r)

<Table 32>9] o|YNtEZAE 54 AE BH Fok b 2 Wl A= f9
gk zpol 7t YEFUA] QUM F=1.174, p=.332). 1 v (F=489, p=.493)3%
QA7) g AeAE gHoME BT fo3 2olrt YERUA] 2 TH(£=.098,
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o
>
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Het F AN Ao 5o MetE FAA R AuET] ffsiH ddufR EAE
Me AARE A3 fEzra9S AE87] A 057 (F=581, p=569)¢F T2 8F
T A Tl A= FoAF Aol 7F WEUA @R THF=1.137, p=.343).
Al Wets g9 Ax, A A (=44, p=673) A A3 Ao <]
& zol7h YERA] okt EEH StEFSVE H W (=-046, p=965) WE HohEH X~
HAetel M B5F o3k AFol7k yehA ¢ hth (-89, p=403).
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Figure 16. Comparison of left superior lateral of upper body between groups
according to exercise program
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EAFGAAL 5 AA0N Ao e W)
et este e WeEs eEZRadd o

S <Table 33>, <Table 34>, <Figure 17>%} Zt}.

Table 33. Descriptive statistics of right superior lateral of upper body (cm)

CG HG PG Total
Pre 45.857+9.720 41.286+10.547 41.429+7.368 42.857+9.0%
Post 477147544 4257146997 44,000+6.831 44.761+7.119
Total 46.786+3.736 41.929+3.643 42.714+2.143 43.810+3.190

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 34. The result of two-way repeated ANOVA for right superior lateral of

upper body
SS df MS F D 0
Between Subject
Group 190.333 2 95.167 947 406 095
Error 1809.143 18 100.508
Within Subject
Period 38.095 1 38.095 1.030 324 054
Group*Period 2.905 2 1.452 .039 962 .004
Error 666.000 18 37.000
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Figure 17. Comparison of right superior lateral of upper body between groups
according to exercise program
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© FAAFHA F A NA FH-ste S ¥t
Sstef kel wlE detd s sz adel mE FA oA FH-steSe FHE = o
S <Table 35>, <Table 36>, <Figure 18>%} Zt}.

Table 35. Descriptive statistics of left inferior lateral of upper body (cm)

CG HG PG Total
Pre 48571+13.710 465715682 47.714+6.993 47.619+9.024
Post 51.429+7.934 43.429+6.241 45.571+8.324 46.809£7.960
Total 50.000+5.429 45000+3.714 46.643+2.357 47.214+3.833

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 36. The result of two-way repeated ANOVA for left inferior lateral of

upper body
SS df MS F D n
Between Subject
Group 181.857 2 90.929 921 416 .093
Error 1776.714 18 98.706
Within Subject
Period 6.881 1 6.881 .143 710 .008
Group*Period 72.333 2 36.167 7152 486 077
Error 865.286 18 48.071
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Figure 18. Comparison of left inferior lateral of upper body between groups
according to exercise program
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0 FAFHAAL 3 AN $5192e) s
Serestel ME BebE s eEre 1

S <Table 37>, <Table 38>, <Figure 19>%} Zt}.

Table 37. Descriptive statistics of right inferior lateral of upper body (cm)

CG HG PG Total
Pre 52.143+9.771 48711448361 50.000+10.536 50.285+9.220
Post 51.571+7.091 45.857+8.683 45.214£7.767 47.547+8.024
Total 51.857+2.714 47.286+3571 47607+2.964 48917+3.083

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 38. The result of two-way repeated ANOVA for right inferior lateral of

upper body
SS df MS F D n°
Between Subject
Group 182.298 2 91.149 743 490 076
FError 2207.536 18 122.641

Within Subject

Period 78.720 1 78.720 2.498 131 122
GroupxPeriod 31.155 2 15577 494 618 .052
Error 567.250 18 31.514
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Figure 19. Comparison of right inferior lateral of upper body between groups
according to exercise program
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@O sHFIHAA T shAllA 2= ddigrel Ws}

rr

setestsl e AeHs $EZaPel BE HHoA A3 Adgte 4

t}2 <Table 39>, <Table 40>, <Figure 20>} -t}

Table 39. Descriptive statistics of left absolute value of lower body (cm)

CG HG PG Total
Pre 69.400+4.972 65.286+7.846 66.086+4.863 66.923+6.025
Post 71.386+10.817 67.2711+8.563 67.957+5.011 68.871+8.248
Total 70.393+3.236 66.279+3.664 67.021+1.450 67.898+2.783

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 40. The result of two—way repeated ANOVA for left absolute value of

lower body
SS df MS F p o’
Between Subject
Group 134.613 2 67.307 818 A57 083
Error 1480.381 18 82.243
Within Subject
Period 39.829 1 39.829 1.519 234 078
GroupxPeriod 030 2 015 001 999 001
Error 471.816 18 26.212

_71_



stErastet ME Weles $EEe e me 2HA A EE A 23 Aoz
o Wsg JEd BiEw mEade %S <Table 39> AN, <Table 40>
S AN 3 Arjzke] Mah BAMOR Folsh QA tolus] Astel Au
Fgaglo] e oldd

<Table 40>°] o] MHEZARARY A4S wol, A bo] BE WA= Fo
@ Aol UEA WehEH(F=, A7) 2 (F-1519, p-234)3
QA0 WE AEAE GHAE BT feld Aol7h e eskeh(F=00l,

I
oo
—_

oo
T
D>
1l
-
M
)
k=l
B\
ol

A b Aol A 5 doge] #gs FAMoR AuEy] s dduA] 24
ZaRE HE57] A 0F(F=909, p=42D)¢} T2 1HWE 8
T AR F A el = s Aol dErubA g kT (F=474, p=.630).

Wwale old Ay EA4 AW(=-T0, p=40)o) A AFA T} AFEo] <
gk zpol7t yEb A ottt w3 dEfe Ut JE(=-539, p=609)7 wE Lzt~
Aol 5 o3 2ol7h yehuh Al e 9kt (+-1643, p=.151).

M
1%
o
112
>
=
il
&
Mo
offt
K

85
e
= - PG
........ CG
v g 73 1
=2 o
=8
- 70
-
=
ot
gu 65
aP
rjr)
© e
i
S
55 4

50

Pre Post

Figure 20. Comparison of left absolute value of lower body between groups
according to exercise program
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t}2 <Table 41>, <Table 42>, <Figure 21>} 7t}

Table 41. Descriptive statistics of right absolute value of lower body (cm)

Total

CG HG PG

Pre 71.700+4.931 67.7711+7.402 60.671+5.328 68.381+6.229

67.771+6.468 69.533+8.406

Post 72.300+10.306 68.529+8.592

Total 72.000+3.443 68.150+3.621 66.721+2.007 68.957+3.024

Note. M+SD, Mean+Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Groupp

Table 42. The result of two-way repeated ANOVA for right absolute value of

lower body
SS df MS F D 0
Between Subject
Group 208.724 2 104.362 1.337 288 129
Error 1405.239 18 78.069
Within Subject
Period 13.944 1 13.944 440 516 024
Group*Period 4.758 2 2.379 075 928 .008
Error 570.839 18 31.713
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Figure 21. Comparison of right absolute value of lower body between groups
according to exercise program
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2 A4 #Z Aogkel 2425

}
t}2 <Table 43>, <Table 44>, <Figure 22>} 7t}

Table 43. Descriptive statistics of left relative value of lower body (%)

CG HG PG Total
Pre 80.986+7.125 79.114+10.966 81.386+6.222 82.161+8.455
Post 83.2711+12.767 81.629+13.076 83.686+6.514 84.528+11.000
Total 87.129+4.000 80.371+4.500 82.536+1.779 83.345+3.426

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 44. The result of two-way repeated ANOVA for left relative value of lower

body
SS df MS F D n
Between Subject
Group 333.375 2 166.687 1.078 361 107
Error 2783.774 18 154.654
Within Subject
Period 58.812 1 58.812 1.444 245 074
Group*Period 115 2 057 .001 999 .001
Error 733.009 18 40.723
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Figure 22. Comparison of left relative value of lower body between groups
according to exercise program
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t}2 <Table 45>, <Table 46>, <Figure 23>} 7t}

Table 45. Descriptive statistics of right relative value of lower body (%)

CG HG PG Total
Pre 88.743+7.924 81.643+10.201 81.114+6.952 83.833+8.789
Post 89.357+12.641 82.643+12.764 83.729+8 554 85.242+11.307
Total 89.050+4.221 82.143+4.457 82.421+2.421 84.538+3.700

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 46. The result of two-way repeated ANOVA for right relative value of

lower body
SS df MS F D n°
Between Subject
Group 428.046 2 214.023 1.380 277 133
Error 2792.583 18 155.143

Within Subject

Period 20.861 1 20.861 430 520 023

Group*Period 7.880 2 3.940 .081 922 .009

Error 873.629 18 48535
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Figure 23. Comparison of right relative value of lower body between groups
according to exercise program
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® FAEFAAN 5 oI -2l st
stetastst vl Bete s 2EZE Y

<Table 47>, <Table 48>, <Figure 24>¢} #t}.

Table 47. Descriptive statistics of left anterior of lower body (cm)

CG HG PG Total
Pre 64.429+4.315 58.286+5.407 60.857+5.521 61.190+5.491
Post 59.429+8.080 60.429+7.368 60.571+4.721 60.142+6.544
Total 61.929+3.500 59.357+2.643 60.714+2.714 60.667+2.952

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 48. The result of two-way repeated ANOVA for left anterior of lower body

SS df MS F D n
Between Subject
Group 46.333 2 23.167 546 589 057
Error 764.000 18 42.444

Within Subject

Period 11.524 1 11.524 372 549 020
GroupxPeriod 92.333 2 46.167 1.492 252 142
Error 5907.143 18 30.952
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Figure 24. Comparison of left anterior of lower body between groups according to
exercise program
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Table 49. Descriptive statistics of right anterior of lower body (cm)

CG HG PG Total
Pre 65.857+6.414 60.000+6.293 58.286+5.589 61.381+6.681
Post 60.286+7.825 61.571+6.39 53.000+£3.464 59.952+6.045
Total 63.071+4.643 60.786+2.929 53.143+3.143 60.667+3.571

Note. M+SD, Mean+Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 50. The result of two-way repeated ANOVA for right anterior of lower

body
SS df MS F D 0
Between Subject

Group 170.333 2 85.167 2.268 132 201

Error 676.000 18 37.556

Within Subject

Period 21.429 1 21.429 566 462 .030
GroupxPeriod 96.143 2 48.071 1.270 305 124

Error 681.429 18 37.857
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Figure 25. Comparison of right anterior of lower body between groups according to
exercise program
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SAFFUA F FANA HA-FY-hEl s

S)

T e 2R A

slefe el wjE detg s S5 Z 2o wE 3Ex|o| A FH-
t}2 <Table 51>, <Table 52>, <Figure 26>} 7t}

Table 51. Descriptive statistics of left posteromedial of lower body (cm)

CG HG PG Total
Pre 70.286+9.160 60.714+8.826 65.2866.701 67.095+8.209
Post 73.000+14.119 70.000+8.833 68.286+6.775 70.428+10.062
Total 71.643+£3.929 67.857+4.286 66.786+1.786 68.762+3.333

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 52. The result of two-way repeated ANOVA for left posteromedial of lower

body
SS df MS F D i
Between Subject
Group 182.333 2 91.167 639 539 .066
FError 2566.286 18 142.571
Within Subject
Period 116.667 1 116.667 3.390 082 158
GroupxPeriod 4905 2 2.452 071 931 .008
Error 619.429 18 34.413
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Figure 26. Comparison of left posteromedial of lower body between groups
according to exercise program
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StEfavtet WjE HEtH 2~ $EXZE
t}2 <Table 53>, <Table 54>, <Figure 27>} 7t}

Table 53. Descriptive statistics of right posteromedial of lower body (cm)

CG HG PG Total
Pre 76.143+7.647 71.143+9.720 68.857+7.904 12.047+8.622
Post 74.571+14.444 69.286+11.011 69.286+10.704 71.047+11.825
Total 75.357+3.929 70.214+5.214 69.071+2.500 71.548+3.831

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 2. The result of two-way repeated ANOVA for right posteromedial of

lower body
SS df MS F D n
Between Subject
Group 313.905 2 156.952 .969 .398 .097
FError 2915.000 18 161.944
Within Subject
Period 10.500 1 10.500 181 676 .010
GroupxPeriod 10.857 2 5.429 .094 911 .010
Error 1044.143 18 58.008
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Figure 27. Comparison of right posteromedial of lower body between groups
according to exercise program
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shetastel e BepHs LEZe e BE SHdA F-Fu 950 SHATE

t}2 <Table 55>, <Table 56>, <Figure 28>¢} 7t}

Table 55. Descriptive statistics of left posterolateral of lower body (cm)

CG HG PG Total
Pre 73.500£8.780 71.857£10.090 72.143£7.925 72.500£8.546
Post 81.714+13.187 71.429+12.739 75.000+7.141 76.047+11.629
Total 77.607£5.250 71.64316.214 13.571£2.857 74.274x4.7774

Note. M+SD, Mean+Standard Deviation;, CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 56. The result of two-way repeated ANOVA for left posterolateral of lower

body
SS df MS F D n
Between Subject
Group 259.369 2 129.685 857 441 087
Error 2722.607 18 151.256
Within Subject
Period 132.149 1 132.149 2.264 150 112
GroupxPeriod 133.226 2 66.613 1.141 342 113
Error 1050.750 18 58.375
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Figure 28. Comparison of left posterolateral of lower body between groups
according to exercise program
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deravtel e Aep s eEEE

t}2 <Table 57>, <Table 58>, <Figure 29>¢} 7t}

Table 57. Descriptive statistics of right posterolateral of lower body (cm)

CG HG PG Total
Pre 73.071£7.497 72.143+7.403 69.807+6.842 71.690+7.018
Post 82.000+9.69% 74.7114%9.776 76.000£7.047 77.571+9.075

Total 77.536+4.893 73.429+3.429 77.536+4.893 74.631+3.798

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 58, The result of two-way repeated ANOVA for right posterolateral of

lower body
SS df MS F D i
Between Subject
Group 178.940 2 89.470 77 433 .089
Error 1835.964 18 101.998
Within Subject
Period 363.149 1 363.149 11.963 .003 .399
GroupxPeriod 71.083 2 35.542 1171 333 115
Error 546.393 18 30.355
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Figure 29. Comparison of right posterolateral of lower body between groups
according to exercise program
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2. Slete7iet O£ ZetHA 2s=2a8d IE Zgydse| Het

yid

=)

1) =22

(1) Erastel e deds eEzaade) ge B42 JukMa0e) Wl

%7479}

SErastel e debels $EEZz A G2 224 Aol gk Max

= T <Table 59>, <Table 60>, <Figure 30>¢} #t}.

Table 59. Descriptive statistics of maximum value in rectus abdominis muscle (%)

CG HG PG Total
Pre 0.377+1.573 4.333+2.357 4.630+2.899 3.881+2.997
Post 5.96612.512 5932+2.403 4.620£2.593 3.421+£3.110
Total 3429+1.967 3.464+1.088 4.065+1.644 3.652+1.566

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group
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Table 60. The result of two-way repeated ANOVA for maximum value in rectus
abdominis muscle

SS df MS F D boad
Between Subject
Group 3.600 2 1.800 179 .838 .019
Error 181.109 18 10.062
Within Subject
Period 2.215 1 2.215 .266 613 015
GroupxPeriod 38.430 2 19.215 2.305 128 204
Error 150.033 18 8.335

stel o 7tel vjE Helel s X2 ade mel FAHAVER B2 A FH gk
W32 Ued Hoiy EFHR zHS <Table 59>¢] AA8tAow, <Table 60>+

BN HAhgkel Wekh BAGOR Folrt YEAE Tohus] Astel A 7 &

<Table 60>9] o] INEZAHEARA ArE B, et el mE WA= 9
p=838). 1E]iL SAAY] 3t (F=.266, p=613)% =
AAZ whe dEAE BdelAE BE foF Aolrh yEhdA] @ kv (#=2.305,

Qe 2 BATdA Augel WaE TAoR Adur] A QYA B
298 4887] A 0F(F-369, p-696)9% Zz1AL 85

F A9 gl AE fold Aol sk UEbA Srekeh(F=657, p=530).

Ae 0 dsE g A3 BA AT po509e A AR 9w

Aol7h JEUA srgront, shetest Aw(=2696, p=08901 A APl Hla] ALl

Fol@ Abolzh vhebgth, W, vl BebHz AW AT AAFel Fo@ ol

b A e =147, p=190).

o

_92_



10 -

muscle (%)

=]

abdomini:

i

maximum value of

rectus:

©
Pre

Figure 30. Comparison of maximum value in rectus abdominis muscle

groups according to exercise program

_93_

E

=1
Ll

between



(@ sErRvlsh WE Wb s $ETz A B B47 BHERMS) Wl

shebastsl e Gebes $EZEade] B BAT A FYERMS) F4 A3

= U <Table 61>, <Table 62>, <Figure 31>¢} #t}.

Table 61. Descriptive statistics of RMS in rectus abdominis muscle (%)

CG HG PG Total
Pre 5.377+1.573 4.333+2.357 4.630+2.899 4.780+2.265
Post 0.906£2.512 0.932+2.403 4.620£2.593 5.506+2.460
Total 0.672+1.032 5.132+1.558 4.625+1.966 5.143+1.519

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 62. The result of two-way repeated ANOVA for RMS in rectus abdominis

muscle
SS df MS F D i
Between Subject

Group 7.663 2 3.831 913 419 .092

Error 75.535 18 4.196

Within Subject

Period 5.533 1 5.533 733 403 .039
GroupxPeriod 4.626 2 2.313 .306 740 .033

Error 135.944 18 7.552
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& <Table 61> At o™, <Table 62>+

uA o FHES Wt BAROR Hol7h A=A Fofrs] Slatd A 7 8

F

<Table 62>2] o]YNtEZAE 54 As BH Fok b 2 WA s f9
3k zpo] 7} YEbUA] R UTHE=913, p=419). 183 =X 7] 7F (F=733, p=403)3 =
AA 71 e AozE aFdME BT fFo3 Zol7b yEeRbA ko (=306,

Ad 2 HATM FdEe] Wsts FAX R duET] ffsii ddufA £
TEeZEINS A&7l A 0F(F=369, p=696)¢ TS 8F
T A A= Fo Aolzb yEhA & % TH(F=.657, p=.530).

b W Wsts &g 23, $A Jd(=-681, p=52Dol A AP Agol 9
gb Apol7b vebubA] @ okvh B, st et A (=-1038, p=339)3 WE HehH A
Aebol M B5F Fo 3k Apol7h yehAl ¢ ok (£.005, p=.9%).
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Figure 31. Comparison of RMS in rectus abdominis muscle between groups
according to exercise program
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2) S| EARZ (R

(1) stetertsl e Hetg s S5z aade) e o EA Hgi(Max)e] W3}

sebastel vE Bepels LEZRaAC 42 RAZIA HoEdMane Z42

I+ S <Table 63>, <Table 64>, <Figure 32>¢} #t}.

Table 63. Descriptive statistics of maximum value in external oblique muscle (%5)

CG HG PG Total
Pre 3.073+3.154 3.188+2.625 3.643+3.765 3.301+3.060
Post 5.263£1.2%4 5.772£3.187 0.684+3.446 0.072+2.676
Total 4.168+2.126 4479+1.371 4.662+2.721 4.436+2.073

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 64 The result of two-way repeated ANOVA for maximum value Iin

external oblique muscle

SS df MS F D n
Between Subject
Group 1.759 2 .830 114 .893 .012
Error 139.249 18 7736
Within Subject
Period 54.166 1 54.166 5.157 .036 223
GroupxPeriod 550 2 275 .026 974 .003
Error 189.056 18 10.503
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sehasteh e Bebes gEEZzadel we AR BTN AUy
o] Wsts yetd Huy mFHAY g2 <Table 63> A|As o™, <Table 64>
SRAbzel A Aulgtel WMet AR O Aolrk AR Tohny] Slste] Aut
2910 gt ol ANEZHRARH S AAF Afolo,
LAY o] W A A 9
gk apol 7 YERUA] Sk TH(F=114, p=.893). RFH, S A7) HE=5.157, p=.036)l A]
Fol@ Aol7t Ueikoy AN we 4548 GRA feld 2ol e
A & dTH(F=.026, p=.974).

Y 7 oA A WEE TAMCE Auns] A DAWA B

& AAR 2¥ Rezrads AEsr] A 0F(=062, p=940)st Z=ad S 85

rr

o

<Table 64>4 ]-?r_ —%%—7@%)‘\4%}# 751;4_% B

AEe F A oAM= Fo Aol 7t yERGAl 9 $ktH(F=.066, p=.937).
e W Wsts &% 23, A JE(=-1390, p=214) A AR ApFo <]

g Aol7h YEhA Sokth B, StE AV (2269, p=.064H)3 ME HepEH A
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Figure 32. Comparison of maximum value in external oblique muscle between
groups according to exercise program
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o] FAbT S = (RMS)O Hst

i

(2) Ete el ME Pty s sExa g o

sebastsl e Gebes EZEade] B BATNA BYERMS) F42

I+ 8 <Table 65>, <Table 66>, <Table 67>, <Figure 33>¢} Zt}.

Table 65. Descriptive statistics of RMS in external oblique muscle (%)

CG HG PG Total
Pre 6.613+1.728 4.594+2.550 5.895+2.445 5.700£2.318
Post 3.5%4+1.661 6.121£1.685 0.975+1.348 5.229+1.906
Total 5.102+1.509 5.3068+1.215 0.934£1.135 0.465%1.2386

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 66. The result of two—-way repeated ANOVA for RMS in external oblique

muscle
SS df MS F D i
Between Subject

Group 5.084 2 2.542 952 405 .096

Error 48.088 18 2.672

Within Subject

Period 2.327 1 2.327 469 502 025
GroupxPeriod 37.756 2 18.878 3.808 042 297

Error 89.231 18 4.957
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serastel e Reles gEreade me 447U GuATdN B4E
o] WslE Yebd Hd} XFHAY] 32 <Table 65> A|AsI 2, <Table 66>

=R BYES Wil BAROR Aot YEAE dolus] st Hu
3 Qlo] i o] UNBHARNEA S AAT Aot

3t Aol 7h ypEbA] e ETH(F=1952, p=405). 18]al FAHA 7] 7+ (F=.469, p=.502)°l 4]
T fref g Aolzb vEbA ekgkout SAAT mE FEAE ZelA fFod Ao
7F JEREH(F=3.808, p=.042).
Ak b EALZA AR WMEtE FAA R AFEy] A ddmA &+
ez ads Aesy] A 0F(F=1422, p=267)9F T2
% Froe Aol7t YERTH(F=5.698, p=.012). AFFH S
# A G 2o fE dedHs Jdd stetart Jddo] FAHSR FolsH

mlo 2

it

Adk W wa=s Fgels Ay A F (=280, p=.02R) A Abdol] "] A}F
o)k o7} yERytt. Wb StEF Q7 Hek(=-1114, p=30) 3 vwE g~ 3
Fo gk Aol7t YEFUA] kTH(=-071, p=.946).

Table 67. The result of one-way repeated ANOVA for RMS in external oblique
muscle (%)

CG HG PG F D Tukey

Pre 6.613+1.728 4.594+2.550 5.8%%2.445 1.422 267 -

Post 3.094£1.661 6.121+1.685 0975£1.348 5.698 012 OKRGHG

t 2.890 -1.114 -.071

D 028 308 6

_99_



—HG

rma of external oblique muszcle (%)

Pre Post

Figure 33. Comparison of RMS in external oblique muscle between groups
according to exercise program
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71| ol gk(Max)e] W3}

i

[

(1) stefo7be} vlE et S5 X2

stehavteh wE WebH s SEL2aPe] B HE P2 A GMax)] 34

A= v <Table 68>, <Table 69>, <Figure 34>} Zt}.

Table 68. Descriptive statistics of maximum value in erector spinae muscle (%)

CG HG PG Total
Pre 5.7189£3.179 3.710+2.866 2.104£2.345 4.067+2.979
Post 6.332+2.565 4.029+2.078 5.013£2.969 5.124+2.617
Total 6.061£1.796 3.869+1.116 3.809+1.191 4.597+1.368

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 69. The result of two-way repeated ANOVA for maximum value in erector
spinae muscle

SS df MS F D b)
Between Subject
Group 45.043 2 22.522 2.724 .093 232
Error 148.830 18 8.268
Within Subject
Period 11.734 1 11.734 1.880 A&7 095
GroupxPeriod 8.317 2 4.159 666 526 .069
Error 112.357 18 6.242
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stefo7tel WE Fete s e XE gl mel SAAIVER HFV|HIAA A
el Wt e BdEd 2589 3 <Table 68>l A8 om, <Table
69>+ AHF7|HLol A Holgke Wshy
A 2 89l

<Table 69>9] o] YWrEZHFLIHEAN ZA3E B
3t 2ol 7k YERUA] Rk TH(F=2.724, p=.093). 7L

SN mE AL HNAE BF F

AR ol e AselAE 4o
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3 Aol 7h VhEREA e grth(F- 666,
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lo

A9 2 AR/ P2olA Ao WS FAHCR Anns] g4 dAuH 2

AEAE AAR A Fezeafs AEety] A 0F(F=2183, p=142)9 =9
S 8F Agd F Ad el E Fod Aeolzb YAl okth(F=1.422, p=267).

.?«
b W HstE Qe 23 A QA (=-306, p=7710)3 sttt Jo(=-264,
p=801)2 AR ARFel] o7k o7t uEhU Al ko, wiE detE A
AoAbdel v Aol el EtAl E Al e (122674, p=.037).
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Figure 34. Comparison of maximum value in erector spinae muscle between groups
according to exercise program
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=]

&

7IH 2 =RMS)S] st

W

i

(2) Ete el ME Pty s sExa g o

SEtatel M Bepes gEZeade hE H3F7 P FHERMS)S E4

A3}= t}e <Table 70>, <Table 71>, <Figure 35>%} #Zt}.

Table 70. Descriptive statistics of RMS in erector spinae muscle (25)

CG HG PG Total
Pre 5.070+2.052 5.853+1.897 6.107+1.870 5.676+1.8%6
Post 4.440+1.221 4.137+2.749 4.803+2.528 4.459+2.170
Total 4.7560.809 4.99%%1.209 0.44£1.004 0.063£1.007

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 71. The result of two-way repeated ANOVA for RMS in erector spinae

muscle
SS df MS F D i
Between Subject
Group 3.544 2 1.772 318 732 .034
Error 100.281 18 5571
Within Subject
Period 15.547 1 15.547 4.648 045 205
GroupxPeriod 2.107 2 1.053 315 734 .034
Error 60.201 18 3.345
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stefo 7o} vjE s X2 ug SAAVEE HF7|HTqA &4
Lo WstsE Yepd Hery A g2 <Table 70> AAIsF 2, <Table
71> HAF7) P A Ee M3y EAZ R Aol7p JEAS Lol ] 9éhe]

]_
Y 7 cle] gl ol AWEHZYRALAL HAF Aot

=

<Table 71>¢] o] YWtESAHLAEAY ZA3S HH A o] e WstolM= 79
2ol 7b yER WA eFQkTH(F=318, p=.732). W, SAA 7] b (F=4.648, p=.045)°4]
= g Aok vdetgtoy SAAT O e FoAg EdelA fof g 2ol 7t vE
WA e ke F=.315, p=.734).

e 3 A3l G4 = Hets FAAoR duET] Asia ddujA &

o

, TEEZRaNe {8517 A 0F(F=543, p=590)9} T2 HS

85 A& F A BAME frold Aol 7b vEhA & rH(F=151, p=3861).

b lf ®stE Fg A3, SA JH (=812, p=48)olA Atz ARFol #¢]%
Zpol 7F webubAl ek okt wE, stEte vt AR (#1617, p=1573 vWiE FH A A

ol Mz 5 fofgh Aol 7k yEbAl e ok th(=1.223, p=.267).
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Figure 35. Comparison of RMS in erector spinae muscle between groups according
to exercise program
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4) =2 (E=2713)

e FH ol gk(Max)e] W3}

[

(1) stefo7be} vlE et S5 X2

setastsl e Webels SEEZzadel BE gEAA AdgMaxe Z4 A

= t}& <Table 72>, <Table 73>, <Figure 36>¢} Zt}.

R

Table 72. Descriptive statistics of maximum value in gluteus maximus muscle (96)

CG HG PG Total
Pre 5.495+2.337 7.0052.679 0.468+3.280 6.006+2.756
Post 4.670£2.058 3.406+2.449 4.893+2.166 4.323+2.219
Total 5.083%1.340 5.231+2.260 5.179+1.49%6 5.165%1.699

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 73. The result of two-way repeated ANOVA for maximum value in gluteus
maximus muscle

SS df MS F D n
Between Subject
Group 159 2 080 012 988 .001
Error 114.693 18 6.372
Within Subject
Period 29.742 1 29.742 4.647 .045 205
GroupxPeriod 20.408 2 10.204 1.594 230 150
Error 115.200 18 6.400
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stetertel wjE et a S5z wel SAHAAEE dEL g Wl
2 g Hiy TEAAY S <Table 72> AAsG oW, <Table 73>& e
ol Hugke] Wyt BAH R 2ot JEAE Lolry] fste] A 1 2

rO
o

<Table 73>¢] o WHEEARAEA Ashs wwl, A9 b we WA Fe
sk zbol7F YA QFTH(F=.012, p=988). Wt SAA| 7] IHF=4.647, p=.045)°l A
felg Aol7h UEptont Ao we A52Ee ErldE felg Hols} L
Uzl Ao (F=1.594, p=.230).
A9 2 Eee Ay 45s FAdoR Anus] g dQuA EaRAg
1

AAG A, FEzeads J&st7] A 0F(F=741, p=490)% TE=IaHs 8F A

83 F AW lAE o Aol7h UEA & TH(F=905, p=422).
A9 v WsE dAF 2, B4 AR, p-5HS AAT Aol fo @
Aol7h JEA srgtont, sterazh AT(E2708, p= 0ol Aol ma) AL

Fogt zol7k vebytg. vt wiE detga Qe AP AFSe] f93 A}o)
7F YEbg A ekt (=405, p=.699).
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Figure 36. Comparison of maximum value in gluteus maximus muscle between
groups according to exercise program
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< A E(RMS)9 W3}

i
Sy

stetavtel ME et 2 S zeaded B tiEdodA S =RMS)S A4

= U <Table 74>, <Table 75>, <Figure 37>%} #t}.

Table 74. Descriptive statistics of RMS in gluteus maximus muscle (%)

CG HG PG Total
Pre 3.531+1.267 4.198+0.574 3.759+0.992 3.829+0.977
Post 2.517+0.723 3.080£2.295 3.704+1.891 3.100£1.748
Total 3.024£0.518 3.639£1.034 3.7133£0.711 3.465+0.771

Note. M+SD, Mean*Standard Deviation; CG, Control Group;
HG, Hatha-yoga exercise Group; PG, Pilates mat exercise Group

Table 7. The result of two-way repeated ANOVA for RMS in gluteus maximus

muscle
SS df MS F D i
Between Subject

Group 4.141 2 2.070 .896 426 .091

Error 41.586 18 2.310

Within Subject

Period 5.580 1 5.580 3.129 094 148
GroupxPeriod 2.406 2 1.203 674 D22 .070

Error 32.102 18 1.783
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Figure 37. Comparison of RMS in gluteus maximus muscle between groups
according to exercise program
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<Abstract>

Effect of hatha-yoga and pilates mat exercise on
physical strength and core muscular activity in

adult women

Lee, Ji-Young

Department of Kinesiology
General graduate school Jeju National University

Jeju, Korea

Supervised by professor Seo, Tae-Beom

The purpose of this study is to study the effects of eight weeks of hatha-yoga
and pilates mat exercise on physical strength(muscular strength, muscular
endurance, power, balance, flexibility) and core muscular activity(rectus abdominis
muscle, external oblique muscle, erector spinae muscle, gluteus maximus muscle).
This study was conducted on 21 adult women in their 20-30s who had no exercise
experience for more than a year, and consisted of three groups, a control group(CG,
n=7), a hatha-yoga group(HG, n=7), and a pilates mat group(PG, n=7), under the
hatha-yoga and pilates mat exercise programs. The results obtained in this study
were as follows;

First, physical strength according to the pilates mat exercise program showed

- 114 -



significant differences in back muscle strength and sit-up changes.

Second, hatha-yoga physical strength according to the exercise program showed
significant differences in the changes in the single leg stance with eyes closed.

Third, significant differences were shown in the external oblique muscle root RMS
changes in muscle activity according to the hatha-yoga exercise program.

As results of this study, after performing the hatha-yoga and pilates mat exercise
programs, the hatha-yoga exercise program showed positive effects on changes in
the external oblique muscle activity of the balance and core muscles, and the pilates
mat exercise program has a positive effect on muscular strength and muscular
endurance.

Hatha-yoga and pilates mat exXercise programs are exercises that require
health-related fitness and core muscle activity. Therefore, the hatha-yoga and
pilates mat exercise programs applied in this study are thought to contribute to
improving physical strength and core in adult women who have no athletic
experience if they are carried out according to purpose and individual exercise
programs. Furthermore, further studies will be conducted to verify the effects of
controlling the frequency, strength, and duration of exercise considering the
characteristics of the subject and to verify the long-term effects of the subject’s

proficiency.
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