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Abstract

Effects of horse riding exercise on the
abdominal obesity, lumbar muscle and
frontal lobe brain activation in

middle-aged women

Sei-Min Kim

Department of Physical Education
Graduate School, Jeju National University
Jeju, Korea

(Supervised by professor Chang-Joon Lee)

The purpose of this study was to examine the effect of horse riding
exercise on the abdominal obesity, lumbar muscle and frontal lobe brain
activation in middle-aged women. 16 participants were divided into a control
group (C, n=8) and a horse riding exercise group (E, n=8). The horse riding
exercise was carried out under the condition of 40 minutes, 2 days a week
for 12 weeks. Abdominal obesity (total abdominal fat, abdominal cavity fat,

subcutaneous fat), lumbar muscle (psoas major muscle, quadratus lumborum

_Vi_



muscle, erector spinae muscle, multifidus muscle) and frontal lobe brain
activation (emotion index, attention concentration index of left side frontal
lobe and right side frontal lobe) of all participants were measured at the
baseline, 6 weeks, 12 weeks of the program. All data were expressed as
mean and standard deviation by using the SPSS program, and two-way
ANOVA with repeated measure was performed to test interaction of group
and period. Significance was set at the a=.05. Total abnominal fat, abdominal
cavity fat, subcutaneous fat were significantly decreased within E group after
12 weeks, and E group manifested significant difference in total abdominal
fat, compared with C group after 12 weeks. Psoas major muscle, quadratus
lumborum muscle, erector spinae muscle were significantly increased within E
group after 12 weeks, and E group manifested significant difference in
multifidus muscle (after 6 weeks and 12 weeks), compared with C group.
Emotion index and attention concentration index of right side frontal lobe
were significantly increased within E group after 12 weeks. In summary
when considering above the results, horse riding exercise could improve the
levels of abdominal fat, lumbar muscle. Furthermore horse riding exercise

could increase the emotion and attention concentration index.

- Vil -



1. A79 2e4

o
ol
lo
U
il
tlo
4 K
%0,
in)
Jm
ilt‘
1
o
N
>
1o
Lk
uil
=
0%
i
oQ
>
1
rL
_ﬂ
o
1o
)
i)
<

= 2013).

SA78(2014)x =0l oot f2juet & Q4= & 50,763,158H o2 o]/l
L 25388672302 & 9119] 50.0%2 AFA|st1 Qth. o]F 40~50the] GAt=
8,495,421H 02 16.7%, o]Al= 8,316,046 22 16.4 %= RX|olal gloH, &
Hol WS 40MIolA 64MIZ B oS ] of 19,332,629 02 2juet & S+
o] oF 30.8%%5 AFAlstil Ut E3E 40A oA 64AI7FA]] @-2fitel Q1 du] (o7
10089 GAQ1)E E@ 20008 99.1%, 2005¢ 100.5%, 2010 101.3%,
20149 101.4%2 e, A AFSoA = G78Q0471 o/dQl+ett o %o
551 ~59A] Atolofl A= 0.3%, 60A~64A] AfololAl= 3.8%%2 1 AgFor Z
25 ot AU EY B2 2R S Holu ot E3F 9] HApH2
G40 Ha4ol vl 6.55M|(F 78.51A, of 85.06A)FE W& Ho|c}t o]A]
o/gol Q4 Fol FEYUXAL FH7]9 Igto] AFEHUA 0] Aoy FyA ohg
2 AP 3 8eh 2 BAIUIA, AelA also] Bd odE9 4ol FasH
B2 g, QARTIA S 0] §9] ol mAalo] Eopx|aL Qlrt.

o o] Fdrle AAA, Alejd, Agldoz e Wt dojut A7|R o

°

o

0.

-



S JhRe AlA

]_

S
L

Aro] UEFUH A (Carr, 2003), ©737] &

A kel A

S

=

[®)

L]
AlS

=

o

, 2002),

7hele
A

7

=

o

£9]
Al =] 2

A

T o % o o0 o o of ol T o X o Ko = ~ T W
W OB DT KRR RO ) o0 B B T S X 9 <
- - d >0 K b= ? °
rgrfgtk poE gor IS85% 2
m_n_ o Ko & =0 &r T = <} T ~ ____Mo M_._. P K
ol T —_ J ™~ o T~ ol
woRw e E g d BB T = o o= 2 |
N = <7 X - < O\ CHd Hlo
ofu Kk nH N e i KV e ToT vl Bl =y =
il of & =1 LT B (o © Mook o g 70
oW % " oo WM w—_.l Ho o _ T ok o ofr oyl
-~ ,A_ uge) =
FET Mo o R = Cl s G+ oo oF
T % Woe xR E KEow g o8
I~ W oy Ol — Y R ke R ,_m_w o g I I
ulo - Il L_Mﬂ_. o RO m_uﬂ 1_T_Ao| = < - oo B g KA a_.
H T o o xu =) Mo o JJJ o 5 K X 3 r
o °° W~ A ok .o a e o up I .
R B T oo o o= "2 7 3« o
oy oo S o o RS Wo o N olo
2y oz o o gr ) RO 5. o o o U s
B X7 S0 oF - m o o m R w5 iy cS
o D T X | il ~ - oru
R - . < N s Hom o ;
. Bo K o N ° o o ™ XO ®mr Mo T ol o rJ 160
7 . K — o o JJo ok 5 o K Y iof o) i !
C I I R =B @ o B T Hd b e K
L peo B gaEd T SE g R eF e ®
- 3| - <X g N B "~ ©
R I I T ST VI Gl
1o & .A,.__l H__.E TO O_._| ) . - _._.LA . ~ () ]M o~ mﬂ
o ki X o} A W =~ ©°% ol 2 :
v S K e T Ny N RE &R
AT S S L T - B (T S
= < W X om X 3 ol < " — o rlJ
KO T q4 o X u H O % oe Jood y E X
B NPoof o — N KPS & @y S TN~ 1| BN T 8 olJ
i Ho ™ of [ o K ol T[T
T oo 2 X T TG K N S N BT I -
Fp o R oW oo moE oo 3og 8 W O R o i
T 5o o KW Ko B B g o R T o H:g._. m_o
r S T ol - = = .
o ilaEfirencaisnfegssd °
S R W OR OH OB T ok o &g ot B o T o
Wo rn W R . " T o <X Jo BE ROOMr mo O B ur
wmoN T w o T kO Ko & o il S ~ o) o e

Al

VS

Al

. o= 7HA]



A, 2007, AFA, 2006; oJxfL 2014, St=0FAts], 1999; Alfredson,
Hedberg, Bergstrom. Nordstrom, & Lorentzon, 1998; Kubota et al., 2006).

SUt= ©&s5] 2 297 #eh fTo] ofya ARgat Hol AL Hof xst
2= Brksta ppstAol Al &&-E(Wuang, Wang, Huang & Su, 2010)0.&

AA A AT 4o AS A= AR FA AR EStR 10l
A

AS P71 7168 25 Yo SstyolAt Ajofjlaz =z Aolstal T
st 7181A”, &2 7o)X, 2015 ; Wijnberg, Sleutjens, Van Der Kolk &
Back, 2010; Kubota et al., 2006; Roberts, Bradberry & Williams, 2004;
lonatamishvili et al., 2001; Winchester et al., 2002).

A0h2E0] Fubs WL Efn 9 ARre] Tyl $UG AL Adsted),
Oo]= ©ol17t9] W3l A] ZEto] &=} S AlstH(Potter, Evans & Nolt, 1994), A
o2 dFT=(deep muscle)o]7] mZo] 7]E9

&= 7 dth(Sterba, 2007). ThtA
= ARESHL, AAlRsoz dAS FAAZIY Al

Hxo 3 5 A o
255 o2 & 5+ ot

A0H2ES WSt 9t SUu 420 LARASS A0r250] Gz A
A, &= =7 2285y, 2/, a5 AN 28 530l SotA]aL, AR, Al
Aol gyt Qltkal st thDebuse, Chandler & Gibb, 2005). st Al2]A Z}of
7 e AIEELS T2 7l 3t A E(communication)C 2 TiE}r|n] A gko]A]

ABlHoz £3S Swst Hi, dHE AP Aol FEWYE WolA At

20te5e AN o] 3 TS WL, 0]47](20055L 20t Fol

ARTA AHRALL] N, BF FYAYY Y4, RS Y ENE B



(2007)

bop 2e] whso
ol

[9

=]

T

S0p71 A oor 5]

=

a1

H

o] A%

o

L.

o
. O

(2001)2 =0F
. 0]Q14(2011)

7}oll =

=

o

o

et =2A Ab=ol &
o

SRS

91

—_—
o e RE o el )i o o N T o 8 B T Y
H g P Yy MNP ER s TR
s o w N8 & o T P R B lm, Wo 7o N Mw
. oo o W o(_n %0 N - W oMo ™ @ O ) Ko i
5 o 8 W < = Mo T I C— = T -
o — ol < faS [ o}/ <0 KT S Q .o N !
° = o = < R 7 o o B 8 mr o= M

W o ™ R0 S o KOy KPR g M@ o
o XK = - AT 1) o B &0 @ g o g = >

(0] _.Eu_ J_.NO S O__.c .ml 1__0 — ,_IIUI ﬂ ~ _.al ~ ) vl (@) (@)
3 of Mo X0 o ol =5 W » T o) Ha g ] o
oo o= ok oo s H 2w g gy T 4K
ro <k ﬂ:@_. i = _,._Q\u NS % oo 8 q4 = g g ° = i
- _— AN o

Mo ng do Jo o ﬂ_r,,]_. H_D_m do X ﬂw - 5_.0 __w_ N E = 8 m_..L <o
—— T ==} -~
= w X ' 2 S o o~ T P = B gl oV
wo P I I __.om °. H_Jm o %o T oF Qo & wnm OM ik LR
~ T TR SR T

— T uUn wo = o o N ™ o &b = L S = !
K oy D % K o Ho B Sk g K oo K B
o N =T o - o = = ~— X <o r S A = <k
A H = = K_A_.o <N . o Rr ol ™~ o 9 R\_ L3 il
mr ,_IIUI ,.Uer| o - n_AIO Mﬂ ™= .n|uﬂ - o @ ~ K
H_Jo o omroe <R Wy o M 3ot o w2 = or  ©oF
7o Q_o Jlo 0 5 %O _l_l i % X0 o_ﬂ_ wr .A.._ c ‘..A_.l_ & _._AM _l_l -
S o of o <k B R = & o oo 8 R = M o &
rH 2 U v o o X K A S of =
g ¢ T o T K LR R Ko ®o SRS R LR
oK o .A_o _ U_.: ,._“u.o o _x_l ﬂu wr - T o . B B Ow._

o %O [~ T A omy o~ o) T o = @ g Ko <o
T - - B R - =
| — . ()
T F Q5 Bz H e i & = 5 ¢ 3 oS
1) — = 9 TIH <) o 7o T ) m) o o Unp o A,__u R

o o B Ul K o T 7 E 2 F Al
m) pel' 110 N or C._O _I ~—  To C_E @) _IT _ﬂ_ K Wo
5 - Mm o 7 o X° o W. ) m,_ e B § 8 B o "
— g K o L. = 110 —_
%m_m7@%wmglmmo.i SR -
S el 22 wagr BREET Ty
. X O_ - ' mﬂ ‘_llﬂl @E L;E @M 1o .DI N =) — — O__._._ ‘_O._
P R S I =) m_. Wo @@ o P oo L= S AT L
Mﬁ k= = H o &V uo = wm Al H o S 4 £ N 5% oF N
< Ko . Ko = W T S H o 8 5 TR ME
Gl I S R~ o R S
<X B W U B & Ao Kb fo & ot oob B S R o i o

ofof|

2011; o]&7,

O}(0] Q1AL

2

o

ties AEX =



2013; SATER ¥rHS  2012: Roberts et al., 2004: Klontz et al., 2007: Karol,
2007), 322 9 oux|thANA S, 2005 H844.2014: As+, 2013: 0|54,
2007; R3], s, A=Y, 2013, Trowbridge et al., 1995; Bojer et al., 1998),

MAZH(ASE, 2009 ARA, 2007 0|&1, oA, 2@ 2013; Kubota et

Devienne & Guezennec, 2000), +&’15(435=, 49", =29 H+, 2013; 4
o, F5=, FY. BECh W 2012 WHE, HRF. oYY, 2005 FAiet
AW, 2011; Debuse et al, 2005: Beinotti et al., 2010: Ishida et al., 2010;
Power et al., 2004; Shinomiya, 2002), A2]FAAQol(¥Pd L 2015; o], 2014;
A3, 2013; 259, 2010, Bachi et al., 2012; Benda et al., 2003; Bower et al.,
2007; Kokki, 2004; Scott, 2005)52] Ao =3te]o] FAAHEE Ut ez Sote
b AlAESe] Y d+t= e ulSe AZgoltt

ST BT S0M 25 & M2 =0y A ol wHume] FQ/do] i
H A (Weingerg & Gould, 2014), Ax = BoHAxX, ZtAad, 2014 2%, 4ol
aF 2000, €t F, 2011; €qlss, 2003; 24, 2008; o]A7, 2014; o]
7], A5, 8P, 2013; o5, 2013; AQl7], 2006, &3, 2013)dA =



28 XA]of o

3. A77h

P
T

oA 12

=
=

ot S WAt

1] A]7]e}

IS

A

=
[}

ot &

2
o

1)

EY

L i

518

=
L

£ AR|9) Al7Iek AT 7k QB8

Bt £

2)



1) 2 apel oS AU fagdol Gn AN A wA o
e Fdoly 16302 Aatsteict

2) AP TIAAI] AurAel LEST AR 54 Atol maAsA] ot

3) AT RIS BART AL AR BEF ol9 G2 252 3
A eSSt

4) A7 PPASS PO FulolE L J1E7)%0] ofE A 282 @ B

AAISHAT
5 A tidR egHstolA o= Hd WHets L5l A sHAl X SHA

o}
6) A7 thRte] Ageld 4T As®, 2UQY SO ATSUL FUH
Alstx] Zatoic
7) FEt 572 9siM SUgt 0hEe ALgste] SRshe o] $A =
g} uldAlstR|or, 20baF oA 2 J]el BA|2 9lste] A 17F 140cm~
%) 40t2le] g Abgshoirt

145cmo] =2 A|Fo| v]Lsh shatoh(E



B
KJo

Che Zo] Axs} ofya

= ok,

57170 A&
A 7]1 4, 7]

olgts +

A=
L.

2o &

Al
ok

oju

N
e

= =
=2 o©o

L

o]z, 2004).

All(1999)5=

i
[ife)

)

—

o

1) AAA Fat

o s o

g

SolA el B

ol
=2

01o)

SRy,

712} ARe] Be

ofo] 3%

2
<)

. O,

SES

g2 wigsiay, 5189 fAde 7l

=
=

o2 AR AHA|

of

120pAbE], 1999).

TRt

A7) g 71950



S TR Jo RUo o o g B = = ,
o0 . N %O AO I o S & o H D S i K = o
v X o we S o PdE mo oA * TS g F 0T
N et o R = N ; PR
oln Wm T T N N o o _m_e W J) Ny o KR o © W‘_
o X ofor B & o o N & ) ot Bl ) = o =
Q — 2H 22 LH T e = 7 ) < N o__.: < N ©
IO -~ B oy T % ___M__. ) W<k Kk <t o v 7
s o S T o b g o o T ol - W BT
T o op H K ok r 5 = U Ty W, B
flans 0 q N H_uL vl _..__/|_|_ =) Mﬂ K O_\_ N 110 . aH_ X
~ o B g =2 0 _ = i % 22 CO 5o
~ H < ~ ol Y J4 = o . = o— = N O T o X° —
1 <0 1w O o4 =1 & K 5 ot < N Klo 8o v (AENC)]
- oF — ~ " 0 S | g Vg B T o
N o | 2% Z®wEr ]
0 ~ H o= < T nr 3oF - _ = W ooy X
mo oy — X M = N = Z o ~ K K AW oT D K X
T B o T T <k ™ ® K K- E W % ~ B
_JTL O_un B O_H _.:._ < = = O ‘UI _.:._ UI KK O__.= N K_I
i ol [ g 2 o N 5 o %= = 5 uln
3 —« " O o M ) oa 2 < o o T ooy o o O —
ooz o 5 Wk Kz R K T3 o R < T o &K I
Sl g Tk T T T B S B R oA ™ o K
. —_— _ . I —_— — 1_
o _ g ooo B¥ N oy OF A B go = P = oy & T o.M T e
R H_/Mm R ol ﬂ_ru. =L L I — KT <Jo = o 3 — N B o o
pC M 1o . JJ op o N He iy "X N T < o o
O_E 1__1_ [e) _ K —_ O_ . 1__1_ . B
Bt O_u_l ]Uﬂ ,DI — ob El HL . ﬂ B — L_L O__.: _.:_l ] .m.._ 1o gl
o) B N2 STNCY o & ) o T o o
M o= o =~ & B o & v s 5 K —
Ho TH S ~ T T ) of %I < o] = < AT — B
of J T H 7 oF e R F B RO —_— ° oy o min .
Ulp W_._ > B K M ogr omm T om0 X g I KRS &r ok = o N (uy
) T i omo oF @ X of r ©°  B% U o Ho T o 8 T oo
G S R T = DS s R g R
N I R TR ) Jo = % ° o O o S L
ol R W AT H oot mp = = AL | ~ = o S 7o tp oo T ,
N o o o M N o o ~ T N T N = —
~ o= R P E o KU O (A <~ KT ™ R0 Lo W o T T
A o ® o) % W o iof S ® o b F 3 % T o
%A_oﬂ%mﬂx@mﬁgom%%ugw mﬂMoﬂmUammi}m&mﬂmﬁ
— —_ JAS —_— —_ T —
A R I AP VIR L IS SRR L e 5
< o B K i y =0 O - -
frairiiri bRERE SEETiEECSEcE
ow b ww & s R & e ® K o & oW B



2 QITH(Scott, 2005; Mccormick & McCormick, 1997).

ofe g are] AR

2
<)

2014),

Tor

oK

Thelen

2005).

g9l

RS0}

ot

o]
AN

ou

2 AAA W
Wt ARSI S wEAFICkY §5H 00, Bieber(1996)= Wub 7+

1

<P
J]J

7} Smith(1996)

=)
=

o =
= -

FAYS|
a o

al

|

I BES

7

L
L.

P €5 ol

ol AbFSO] ojz}

1
27} ot stg oo,

Al =

°

s

otsoll A

2
o

a

l

&ratof

Klo

[e)Ke)
T=

BX

ife)

™

|

rd
Klo

8}/go]

g e

Abetat ofopr]

Qct. w3 e

N
_l_

T

S

9 AL

NETINEIES

= Sl

|

(0]

15H2010)

AR
O

2011; o]4=2}, 2008).

bicho] 214,

1o

el
==
1o

o

ol

Ho

<F
ofy

o

Jlo
of

b

A O
T A

= O
2=

o
=

gel o

I

°

132 Al

DECESK

=
=

12} o}

A oheg

_’IO_



2

To] AS4olw I/ BE, £8, FE, FHO 47HX|9 77| & Y52 AL
=20, olgigt ¥eol ZZZolw Ut AlA| ZF Biof WHets do

=o] aut2 =7 HrHolRS £, 2013; Murphy et al.. 2008).

AE(2011)2 S0tes2 HHARl & s 845t <&
woly ¥ B e AFEY AHAl] T2} 2-FofuA] AB|Fo]
tt1 31900, Devienne & Guezennec(2000)2 40h= AMGSH oy x|S2 Q- 15}
o2 FP(umping)S & o= HAAFFZTY oF 75%0 g5t
w53l o2t Sttt ESH Westerling(1983)2 50522 QIgh A2
1ol o529l of 40~80%0] ol2+ Wels YetdHoh shict. ol2igt S0t
o] & Jwo dd" FYyte] A4e Ui Aol Fusty, AAE Hof 7

}

offt

(@]
0ohu
=)

19

my

rlr

>,

rr
Mo

29 o J|aAt0] &5 Zwet 1Y 220mo] £E8 £HLES 3 J|AA] £

. =2 T m =
st Akt 7] 170cm, 227 500Kgo] WS 7]46lL ¢ o]Fo] eEare o=
2] gt (d @A, 2006: 353t 2014; 499, 2007)
S5 4Eo MYPAo LE(2011) Lo B FefP 7)3At] 5 Fwd

e
)
rg
N
ol
Do)
15
Mo
off
oyl
1
1
it
e
2a)
L
Rl
T
Rl
ol
o

_’I’I_



(72~90m), &8 (162~192m)A] B} 162m~192me] &2 AAS AA|ste] Al
S, AN, 2 oA AMlF 52 AASIEEE. BuEolME durkel
2EOIM FHIES FEo o5 Pt Uehdon, 4ue J4u F9 3=

S, 75eH2014)= TO| HPHE ] ThE 5019 =& = Aol T =
& Ade4do|gty 7]=st 9= HY 110m/min, £8 220m/min%] & %Fof 9rA
2Enz IS NEY Auw Lol vy Fejol wet &5 Puot OB WAL
25 AT 2AE BE, A48, A4 202 U9 AFY AANAY, Y o
A ad|go] F7tstdlon, BHol F& A9 69% +&Fo=z 4=
S e, 4458, 88.9%, AH4H 89.5% &0 F 1FEo 25

At} 9 =5H2014)= Al18) odLxteto] AW} xfolz 1 rhssl

o g Aupre] Zvle) o 7| WE KT AoloH ok Auprel 3

l_.

Lachmany} Weaver(1998)2 57|19 ttst W2 d H=5 g5|0 o] A]7]

of Lolupt Aol AEArgo] o3t A% B Wale] chs S3] £S5
gpslor & "aol Utk F32 AIsIAct
Fd7lo] SolMH ol ARIA Agto] It ojyaeRel Zaz

717b AT o] Al7jo] hekst AAIA
F% 5, 2012). 9] ool A SAMQ wWaks A, MM Wale & 4
otk FWol AAMsh: Aol AstRRe Aol ol=77x] chepgt ol
g, oleld M Ast] wE A Uokake Mzo] ZAISHA HuA,
A7l et whalo] 2A Fkstel AUAPE ARG Fdeigel HH Ay 54
o 9A ohlo] AL AAA wotel clgol AejRoz HoRt AMRLA} et
Tk ST, 2012). E3F FWU19) A Weh 5 HAY dH 92,

=S
=

_’Iz_



o A
b A
CISES

-

2012).

1

|

7t

of. Wb et
of o

Afotoll o
A
]_

T—

AR

()

]_

|
—

L.

[<)

olo]

ol2] 7tx| wigto]
o] xpAle]

‘I_

o
—

s

o

HA st
ct. &7]ol of

A
e
oS
=4

12 u

0]

d= R
o]

A
e

R L I e G R R R AR S Bl
A

7

%ol AHA9] Ao} 9]

A8l 2

Y2 sl HHA ofF|

o
.

stx] 2517

o 7txl& F

St
=2

Br

b, A127HA]

SH7|% ©

N5 BT
U ofge mates] ol

A
1991).

JHR| 7}

w3 Fye

el

1

L

o}
oFat ] of,

9

=2 o

a

}

[

ofU A, ohjzA,

floF

ZA HA 9 HobrbA =

A7 o]

|

L.

[9

=

o|A1Z10l

& A]

I,

Aol gofo] Ayt
=1

E
=
o

J

VS
&y

o] Z&7I

ol FAdRTE 1.7~38] ol o

a0

=
K3

olJ
Klo

of-

o

b Abelo)

—

Aol B

T

. ol9t o] 7}

L

LS.

],

39 oeger

2012).

%
o A=

A
O
L

L.

‘I,

SER
OO]:_l—v

[9)

A o)

Al
oK

]

o

(@]

|

L.

Il

|

A Az doll &=

+5

P crofof

=

o wsl,

_13_

al

T+

=

9

o]

(e}

c}

AR et
=

]

AA

EEREEE ]
o]

|

al
(513

=

}

A2t <

VS
=

[

o

a

3|

S

o

A
=
=

o] 7}

2 AIEAcRE &HQ

AAA ofe]

=

o

—

971 o470l

LRSS

A,
NCNEIE IPN-E PN I

=



olxYg F7l AdSA Heds o

ofd} ¥ olUz} X BAIHAE

2y

S
e

oqu|rt 371 diwol dFo] s7tEaSE g2y 7]

AL
100

JJ

HoA ofujHo] Hojd HEF

A=
o

==
=

T0%R g2 7ZrAste g giARLe] A

1
|

o 45A]0f A]

St
=

wAlz 2r|Ho

a7}

oA
AR} ohdat BA]o

Bl

gl

, 21733}, 2004).

J

o] kg opiet, & 14

1

o

2
c}

Bi=

12_)1-

vAS

|

gl

347 oj4el

o} olejgt

0]
P S

|
=

ioNe)
L.

ATHO]

g

N
2 Qo

0]2

oju
00
Bo

!
I

<0

—_—

o] Fd HHEH o

a2k
(]

Zlo] otz} Aol A1

|

L.

of

[9)

57t

=

< ©s] sl

]_

a
LI

I

F7ke A

=]

247} obet @

Tres] 01840

g ojojatoy,

1

A
d

s
oo

Al

2015),

ghu|gratal,

oz (o

1

S
=

57171

T Gl

sHAl
-

15

7heet opjat s

]

718 &<

S

9

ol Aol =

al
=

[e)

Ho| matax]

=
=

o]

a

2015), Y]

ulntets],

At
e}

292 4

A}O]
o

9] H]&o] 0.40]

shxI

3} o

=d WA

392 LERY

- 7
T

A&

AEY A,

, 2006).

S|
=

r

7
o

_14_

5t 9t Shimomura, 1993;
] Q0190 oYl AdFQ}F oAl 4H|Q} HEo] A,



7}
H

=

(o]

329
3}

o ol A

plgt,
Jge] o

o
[e:

a
[e]

[9)

FA]
c}

518 =2l e 2ol
A

(e}
St
o==

bl
At
oAl 7

L

L.

9

7t
5T
=

(e}

=

o

sfioF

Als-e] wist

)

Als-°l

o thAt
ol 4

1™ (Zalilah, 2006),
1THGoran, 2000).
ol
=

HA

[

[

SIS
e}\go

o

[

o wsto] o

(o)}

o o
o] cistn 27

st
Al

|

|y

e Aol AAZ uEd Zlo] oz}

AFQ
=170

o}

Ho
n
jan)

o
fuy

B
Kk

ol

ﬂ
o
<

floF

[

N

o]

A

2= Al
_]

[9)

of
Q

a

.

Sol 7

=
S

ch
o7t

]_
AR

71 o

Ie)

=

o

9

sljof
[l AR
=
al
=

o Aol

94
£7]%0]7}

7N
e

]_

—

°

Q

L.

=
S

]_

L 2R3,

Aol A

=5
=

=

A=

[:"1_.
=

[9)

S

o]
o] ojuja} 717l §x|

2k
A,

Aol oqx] AulxtzAl o
ey

a
70| ulatAlsiet,

|

i
7

(@)

=
K}
v

Alg-ol otyzt A-Hdol
Al

s s A%

g

qo g2
}\6]6

VS
Y

=AM,

P7]
o 47 Loju sk ¥elo] @k
AR,

SRy,

]

A
o

o
=

T
o
mo

—_—

o}

o
)

chrtako] 2~4X]7F Qb 10~

2

| 25 39 7]
_15_

A

L
[}

o 7|ZtiARFS

F9)
a
w

7]

T

o]-
7}

[9)

7

=
S

=

o

o A,
15%74 =

RS



Aol of

Ao

S SolA BIRERS

Al
~

T+

=]

Aol A7] 2ol 7H7H<1<
< AR

~ — = — — —
PSTDEIET T3 tEETL Y1
oy M Ko moRT T " 0 m K T = 0w m_a =1 ARG
2t R EeE bp FTIET R4
ﬂ o T ol W ) = mw off T & ) o B o
o to

o o Hl  olJ _M bjo ol il ol op ol _.:._ z T 7]L . Jo M
o T o MI o i} 1Ho | ﬁvu < N s kDN
ot o & ob " o H_W_ o m.__ LS ot A_.u_ﬁ TN A oy T
o WM ol How ofs 2 so 2 . N Ko T M 3
S m & KT o B% (=S U RO nj IR =
KR w H S KX koo ay mm_.o S w_u 5 o| T © . M
3 S 4Ty RS TeE = IO
sepsezfd IS SRzg DR
o4 H @ oo op v or o) o oy ° 0 =K
Gl ‘ 0 - G
Ao T2 o T 5 N mn Lm,-ou S %L o w_o gz 7
=0 o m S ~ ~ = w_re o Ax_ S Mx_ < ~ o~o m D._Ao NG O_A_u

o K g oF w0 N B XK w oo 2 Ko
o5 9 o) B Mo WD T oo S X o
H o B d o = H 5 = = K < T 2
T om g 8o o ol TR Ao T - BT
,1ID| W ia o' ,__b .ﬂl z._‘_o ﬂﬂ :,_ my e 1__1_ &I < ) 1__| 3

0% ot of K AT Ho — ol o= BX Mo = K]

17 1w © =0 K OL _IT_ ~— 110 110 i) q ,_llq
- farl D K = o o ko d T
K ~ @ @ — = e iy ok oLo _.:._ % 0
-~ T S K ooy X O ~a SR A
5w o g oy < A T = nf o Mo o

Bes _dta<h ZzUuR gegde]
= now WOE B - < I
= < oo N TH L N

ol ™ ~ L S AT ~y Yo f T o M
q o o < T ooy o U oo v 8 X @ o °l
™ ..__1_ NP W m,-mo K_.O .A_l v ,A.._ _._ﬂ,o Qu_ < T = { :._o n —_ _._._O :._o
My < =K N Ko & o) gh op K o op
d o do Ko R W g o o ooy R
EFEEES ST TR ELE RN
ﬂmox%mﬂyﬂ.&Mnunw@,%_gﬂim%ﬂﬁ
LI K =W 373 X T35 8N K ooz F
CFTaPTifEiaciiTairtie
r m 1 X0 S T~ o N Loy
Ko oF o oE X9 . w. Nk o ooy g BK
D 4T 5 o o & - R - L L
4 R oo T oW T W N % o oh op & oz ofy

1993), Trowbridge(1995)52 4047 %9

_’Ié_

=
O

1olsg 4

oA 6.58]0] o] 20 (Ainsworth

o

+

1

Tj7}X|(Trotting) &%=0f ©]



of

7HAIA

Aoz HA
o =
12 [e]

i
==

o
T

AR T

J3t 7o) A}
RS EE]

A2
=

2

A AU R -
A

A%

—

OFs

o ozt oY

Sopsel A

[e:
[e)

s |

ol oA

o

ar

9

A
L.

Q

AH8

=

(2004)%5
A1785H1997)

d 717

A

2t HEet 7l
L,
ot

‘I_

olgt o] HuLeEe of2 7pR| A,

ol
PIS

—_

e}

<F

7ol

B

P

A z0] 91x]

el

|

LI,

o}

9

S
=

o 7t

Kk

e

ol
Ul
ofr
rJ
o+

i

o

o]

, 2010).

0
<

A
o

21Tk

—_—
[ife)

Al

J

IS

R

Al
A

17}

VS
- 17 -

Al

24

dl(Winters, Gage & Hicks, 1987)



HAIHA 2
1Al <

(4]

0

ojujoA &

AR B2}
OF

=

sjejel ciejol

of 7t

|y

|

=
T

=

|

AFO.
o uw

I &

°

o

WAA o

],

WA=

=

(Aruin, Forrest & Latash, 1998)

£E QA

_
110
==
o

K

oju
or

Br
ol

mnJ

X1

O O

LSS

X L(Deep stabilizer
oFAI Al

VS

fl

I E=
Y-S A]7HReaction time)o] U} w20,

Fxlo] 7}s
2o

[

Bt 7] o

SRR
muscle)y} ®EA oFX(Superficial stabilizer)<

w
=

o
L.

of I o

oF

<0

__A_u

"

1

e 2522 o4 719 229 gz 5o

5}

5o 917]

2014:

ol y}+A
=

o]’gA, 2010
ol=

2001;
- 18 -

tHShumaway-Cook & Horak, 1990).

Al

SHo (B AT ],
MacDonald, Moseley & Hodges, 2006),

k=3

1=k



ofeH
2

al
e

al

=
[e}

=~
[e)

ikt

o
=2

gjAe] A2

=
=

7}

AN

o

2002).
bAl Afolo] 71

=
T

[9

el

, 2010).
oA AlAfste] =5 tmoz rte AdA it ofF

v
S

al
=

=
T

FOH(

T—

PS

i
LSS}
S

L

L.

T

slgjd 2

of 71

S
858 ano Yy

(¢

A
~
A

[}

=
L

S
2 dA 9louvi(Lanz & Wachsmuth, 1979), 259} tjg]

(Bogduk, pearcy & Hadfield, 1992), &= 7]

T
1
o

==

7ol

o

LS

VS
s

4

=
T

9l o j(Cooper et

sto &

24| 2 2(Quadratus

<

H Y9 (Nuemann, 2013), &£3]
= (Posterior rib)ofA A]&F

Al AE2=7] dizol

o] 7|RR2A 7|

eyl 242 v
ro
o=

[9)

(s}

A&t
=

, 2003).

~
S|

lumborum)-2

| g
=

71

, 1998).

BD

o

cH(z]

o

oju
ol

]
[

ol 54,

o],

=
L .

o|UAN, 2008: o]AtL, o|t3],
- 19 -

O v

E1ZSPN|
T |

g,



o4
_
N
K
"
)
G
w|
<.
LY
»
Wo
of
o  ©
LIRS
o A
oy &
Sy
<) oX
O_H W_
Ao
v K
7o T8
T A
T
T X
0 K
=
)
EU
M
%
CH.
1o N

o

7‘?1_

A

RojA]
]_

ALl
Westerling

2

H(McGee &

2009; Winchester et al.,
H

—

<)

JEiolA A

A}
2011). =

15

§ A7 QAlElE 2Eoletn
or

°

I ol 250] o]2ojMozn 9l

of ZAYG 9 of 7|
To A HLele 2

2
7] ¢l

o,

o

¢}
_20_

-
87

5]

< Eolda <

=

=2

2|

=]
il ute 5L 9w 22 ot U A

1994; Shurtleff et al.,

[s:

10] S8Al AARITHAF,

AHA

Abgtol g o ueht

I AHIE frlaln

L

L

0

L

| S

o}

2

o

CRUL

+oZ(static muscle contraction)o] &7}

olt}(Miller & Ingram, 2000). =
A oty 2HAE

b}, mhapa

(2009)5< S0t 1M 5= 9

A

=
O

[9)

ogg
RS-
sl w7 Hoes HEE uizs
o=

]

o

Reese, 2009; Potter et al.,
Z1tHStraub, 2000).

o] 82
_]

o
VS

o
=
~



%2 Ho As AT 3 AYE HeliMe AEFE A s Alert
AEE7] 2o, = &/dst Ao mepA = mHoMs A7t 480
5, He AGAR daitf AlgAE E6) A2 JEE AEstd

A H=dl, AZAIA HAE Atelo] Aert Agd of A= 7|9 552

o}(electroencephalogram, EEG)2til StthGazzaniga et al., 2002).

LIS

Wb WAooz BES Fuh geonn, DepuH0~4Hz), AEtTHA~
8Hz), LTHiH(8~13Hz), HEHIH(13~30Hz), ZUMH30~50Hz)2 €t o]F
dopute ol R FAME IAZE AL HE o= SMR(13~ 15Hz)utet Mid-H|ER(15
~20Hz)o}, High-#EH20~30Hz)ot2 U= 4 Qled], SMRob= 29 AFi &
AEA, Mid-HEhs & o =2 AAPE 5, AS0l 848 A2 AfaLet
A=, High-Betamt= ZP/d/Jeiot Yol thet vFgah d#EolA 29t 717
Ao} 4o 9)c}.(Evans, Abarbanel, 1999).

Qzte] Wups AAA EE AR x}20] olsiq WALt Eotx|d uuuiel
JENZE =L ojgo] EW dmm} &do] otk 2 £ AleF %W AlolE 7}
Zb et Mgtntt E2dsts oz g8 Aok (Ehg+, 2011). of2sh, ot
of HF2 7IF, WM ATt Ho oA WHolo ot AlA) WHel, A, A

J

T SHATHEE 4, 2004; &]47], 2007; Bailey et al, 2004).
Ale Hos 7S A2 599 BAlnt oapolar AlgAge|stARl Hans

Berger’t 19249 Hgo2 Aldte] Wmes AZsIYL, GAl AL 7129 Hups

_2’]_



Pojols AEjolA 712 Elo] “gu ol “Wlel o PRk 1 5 ahsbAlo
2 mpgdo] of@A| WS Al YWHAIHA AlFolA Aol xd 9 xR o] &
Elo} SIoHA T, 2010). &3], wHm= AGAQl Ao S5t ARREE=H 2
ol UYPHQl A Alefot ojok ChE WEA AR, shaut 24, 2o B
ab 2~ 9l7] mjFo]tHGazzaniga, Ivry, Mangun, 2002).
AS7HA] & d-eh 4409 7igde durdor A=A, AAAQl HFA

FaEo g 2y Qe mat nhe2 de A AR FxstE o] QU7

)
M
)
1p>
i)
rO
o
off
o
oX,
[
[-'\I
0oL
=2
fol
)
i)
e
_[‘,:',
i
S
o
mO
_>.:
ne
rc
i)
o
1o
Mo

Eafolo] Ackat At

2A17}
710l FolAle HElE HHstHom, A4

2013; =X}, 2013; Berger, Pargman & Weinberg, 2002).

of2ier it A A #eh wshA At AKE L QlEoE =+
st ojm7] AMEEo] Aeldel Weh} AAZ Fe 0]z =Ao] CisiAl
HeEst A28 YA 25t Q= AANA (DS, 2005; Arent, Landers &
ysoz 59stn Arz £ms
T=7] AlAFste] 1980t ofl=
He st maks of
o] 49 =0 I gapt ASEHE JAT(EAE, 2005 FR 8], 2006 4744,
2006; wheeler, Davidson, & Tomarken, 1993; Petruzzello, Hall &
Fkkekakis, 2001).

£719] Wop APE Luputz AYER, Lujuts £oNET YL AT &

=
et ol2X AIRS AP FI Uon, EF YL APASE F, 95w
A=
o

l_.
D)
_LL
i
(ue}
=
el
to
_E
[r
15
N
cE
rlo
©
(@]
(@)
ri
L £
4z
0
re

>
i=

A
o

>
bal
=2
o
S
2z
fo
o
)
>
ol
ol
2
[ >
Hed
[
5
Mo
off
4
%
1o
o

©

o
|4~n
5
~
—_
O
(0¢]
S

B 520 £y At Lujufel Wb AYA wYE wAL RE un

_22_



o] oy AMEY A4St YHog SEglon, o] BoE 7|50 tigh A+
T AR FESAA HARAE 7]s0] olx A sl Adgolti(d &4l AdTl,
2001).

UZFe] xpHELeF LEILI} 7| 5A 0 M2 thatE o|&o] APHL Qe 7t
Ul Tucker(1981)= £p¥HL7F el Sttt #AZE Qla, Y7t RS &
A7t o= 1S EEGEAR S 5510 S5 tHHartfield & Launders, 1987).

Agelo] SEstAAY 7%t A0l o5 AS € d dx HEe AHmEo]
A =35tA] %= H]57|3Hdesynchronization)@d Aol 2lsf 13HzY.ch

_E
J_ 2
=)
)
u=)
)
mk';
O_u

W Ao AstE](Andreassi, 2013; Lozanov, 1978), o] H|E}t
e Ze FARG ARl 94shl Uehdth 14-2(2006) ol2fd 0]l
ZaF WA= o & SMR(Sensory Motor Rhythm, 12~ 15Hz)T X015 7]&

oji FArst AJEfolA E¥st, Mid-WEK(15~20Hz)ut= A% U &5 AdefollA
EFdol=tl Aol 29 AE3S ol SMRupeF Mid-HlEbete] W=7t =7 Yerd
Chal oFiTt. Fw<2(2009)2 WIEHIR= Eotal 2h2 21 AEiete: wRlo] Qlow,
928, &2, AR ARl YsiM d¥E et shlend,  Etnieret
Landers(1995)= &&2o2 QIFh HAFHO WsP} HetmE F7HAzeH, A
ik Aita o st HERYFY Yae HEEY PAS TR shlH
FH2(2011)% SMRup= 7HHsE gEo] @7d of ¥AEGL shyon, ¥y
TH2011)= Mid-HEHB)= FE=ol 7= &5 JHoA £3d5te] High-vEt
o= EetAY 1d AHolA FAFTHL 5t

-

o, =2ld, 22i¥oln dojsol WRE L 9w AZo] IOl IR

o 1 o 1 = =
Q ¥hg-2 ol ol A AMet o] 9m, £ iy Bk
WA, AT, FPElL olasol WD 9% Ao Rl vl

T4, 2004: Davidson, 1998: Tomarken, Davidson, Wheeler, & Doss, 1992).
olgiet gt BlYES WolFt Ao oie) Amuy FogMe Hye

_23_



H3sta QT Ekman, Levenson & Friesen, 1983).

o

tol A1, o

9

el 54 ol§

ot
=

(2003) 52

<)

(2000), ol

1

v
ofo

7D

1

19420, Hinrichs(1992)

71)

=

o

of Fmpmprt

ou
olp

== A
HT"IT%_I—

A7t o] o]

S|
o

e Ag Wl

ol

<784 A=l o

Fr-

AAX
o™

}stch 519 1, Wheeler(1993)2 2

7
Klo
olJ
o
el

__%_

Kr
ray

L]_L
o

TOo

J)

ol

HAl

5

o] UERJTin ¥ uslolr), olqY FAA AA

5
T

J)J
%

e
o)

ol
uAlo
o
o
BI
Ul

d

K
Kr

olJ
o
o

7

dA9
dHKR| 1L Q= 71|, Davidson(1993) <mtute] EEG Powero] 2]

S|
S

m
=

LR

9

=2

Mel® 218Alet ool o

3

P47 EEG die= et vjoi% S o]

A
1
A5

[9)

=
S

9

3oe 3

ol AARZ of

]

o

A
A= FArEZE0] AAY A3

d=, 2005; Mott & Kubitz, 1994),

=

=

7]
(=

geto] Rk H|t

529 A7

51 & o.o(

sHA

Mott & Kubitz, 1994)0. 2 Tix]gt3L w|chA] Zfo

Petruzzello, Hall & Ekkekakis, 2001),

u]
o}
El

il
)

0T
Ko
wr
7
I
wr
el
N
)
oT

n_mo
o

K
ok

]

ol
olo

—_—

o
'

b e Aajete] WAS Fob B 2 9rkpetruzzello,
- 24 -

ol EEG tix|¥t3t v|tiRdE o] &3t Rto]X]HE(Log R-
Hall & Ekkekakis, 2001).

2004).

RELEEES



dojge oPAE MBIt CIARE 40~500) Afole] Fdojdo A, o}
=y S

15 Aol g M, ALaFo] 5oty AP B

L

2 olafstel Folstual st AbE ¥ AP hAAtR AgstAon], A Aol
g 712 AUOR Solstelct. thAkAtel AR SAL (Table 1wt 2t

TAARJ] gAY A7 1E2 tad 2ot

7b A1 YA Aletolut 8 QA Algte] @i Ak

. 248 2 ob2Rgo] gt AL
o AgolFo] 5012 s o At

e}, Aol tjgt Selgoly ARl gl AL

of. wopiate] A3S 0lA & 9k 7Y WY 2 gAad

o
au
o
€9
l‘l[‘
D)

Tablel. Physical characteristics of Participants

Age Height weight BMI Body fat
Group Number )
(vears) (cm) (kg) (Kg/m") (%)
CG 8 45.9+3.72 161.9+3.30 63.2+4.60 24.2+£3.03 31.3%2.22
EG 8 47.3+3.24 161.0+£3.71 61.7£2.94 23.8£1.11 29.7+1.63
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Group classification
Exercise Group(n==8)
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O 2 S

Pre - test
Abdominal fat, Lumbar muscle, electroencephalogram

2 S

Intervention for 6 weeks
2 days a week for 6 weeks

O O

Post — test : After 6 weeks(2nd measurement)

Abdominal fat, Lumbar muscle, electroencephalogram

O

Intervention for 6 weeks
2 days a week for 6 weeks

O O

Post - test : After 12 weeks(3rd measurement)

Abdominal fat, Lumbar muscle, electroencephalogram

Figure 1. The experimental design

_26_



B Ao A8 0 LIS 2(2010), o F T (2013), @AE(2012)
Sof pulmz e 47 Bt APAste] ALgstact. FAKY Sulesm

2 =82 (Table 2)2} Ztt.

[d

Table 2. Horse riding exercise program for 12 weeks

Time Frequency Horse riding exercise program Type
Warm-up To calling horse name, To greeting with horse,
(10mins) To stroking horse, To trimming horse.

Sympathetic with horses (Horse dragging).
Mounting & Dismounting.
To start horse, To stop horse.
1-6weeks To walk by right stance.
2times/week To walk, changing direction.
To draw a small circle.
To walk, Half seat position using hands.
To walk, Stand up position without using hands.

Walk

Exercise

(40mins) To learn Seating trot rhythm.
To seating trot by right stance.
7-12weeks To le.a.rn Rising trgt rhythm.
) To rising trot by right stance. Trot
2times/week To Seating trot & Rising trot changing circle size
at the small riding ground.
Diagonal line change of direction.

Cool-down To stroking horse.
(10mins) To feeding horse.

VHZES 20185 FAME S5 WU, HEE. P48 252 /o= 8
AL 25 Zuol mel BE, HAN. 348 202 AASHCAEF,

2014; G 2007). E3 AP NN AP W} 7154k F3AES 5o
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2759 sl WO <Figure 2>} o] AXAOA FRS st CAHIAE

ORA| =R L 29 ol s A2 S st AgUiAAe] T2 desta e -
A 23 BY olsAHE RAlste] b HPFPHE mE45ES 2F5IH A B

of EFYAEoIH, JEY 7|EYd 90m/ming UERH= ®EA]0]AL, BAFZ

80m/minZ, CA]AL 100m/ming UEHJE= mAJo]ct,

4) 28ute] M7
AFSUAR E AZA] A7 JHE] Sobgold 40t 13802 AHg 39
ghefol dote2 £ Aol ol&stact. detube dejna 4
oratutol mujEo R cjejualo] T AAu Ame, AFote) el x| p2utg)

Zolth. & Sites 20 olgd shtutE2 g0 S&

o
SRAG B8 54 AP 99 (Supine Position) AAlOA BS T2] ¥
2 &% 39, ¥2 41 3715 586 29 AL 252 UE JHIA Al 49
a55 FL4)E HREH U5 &F7I(Hispeed Dual, USA)S o] &sto] & =
BX)HIHA (Total Abdominal fat area)2 AF&s519cH X0} vijHo] 282 3A
2 ot&o] BIMJX|etHA (Abdominal cavity fat area), UPZAZ9] m|stA|g HA

(Subcutaneous fat area)2 513t
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Figure 3. Abdominal fat by CT scanner

2 x

2) 828 WA (Lumbar muscle area)?] 57 '3—!

=

QB35 (Lumbar muscle)?] WAL ZAZEH O3

ﬂJ?{L M

d7|(Hispeed Dual, USA)
o]-&5to F4stAtt. tldAE Y2 (Supine Position) AHA|2 A 4~ 5HA
Q% (Lumbar 4-Lumbar 5)FoA TZEHG & CTo YAEH Z=2T7d3 o]&

sty 2 d]2]Z(Psoas major muscle), 32y Z(Quadratus lumborum

i

L.

~

muscle), AFAN|-&Z(Erector spinae muscle), =ZaZ(Multifidus Muscle)?]
A

HA(mm*) & A&t olalgt 2l g WA A& K HAAE o] o5t

Figure 4. Lumbar muscle by CT scanner

3) Y 1}(electroencephalogram)?] &4 @ BA
2 AoA L (A))st=EA A TEFA LA (Neurofeedback System, Brain-tech
Corp., Korea)o]A] 7j¥tst 2 Channel System o|=Al xju} =X 7|(Neuro

Harmony, korea)2 AFgste] W} clolelg AAstgiedl, 54 Fua Wels
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127:719] SUfesZ2 08 ol 2 XA # AP7lo g SRARAGHA]
Table 3), (figure 6y0] LtEhd bie} o] A2 APA 27082+6208.51
mm?, 653 28149.63+6567.31mm’, 125%& 27514.50+6077.76mm’ 2 L}Eb

g
o
FIF

1, SEFo APH22795.38+3803.58mm?, 623 23469.63+3122.69mm?, 1255

20047.00+2758.05mm’ 2 eI}

Table 3. Comparison of total abdominal fat area after 12 weeks

Total abdominal fat(mm?)

Group Baseline 6 Weeks 12 Weeks Total contrast
(n=8 27082.00+6208.51 28149.63+6567.31 27514.50+6077.76  27582.04+6025.00 AB,C
n:
(n=8) 22795.38+3803.58  23469.63+3122.69 20047.00+2758.05 22104.00+3460.15 B(C
n:

Total 24938.69+5444.21 25809.63+5524.34  23780.75+£5971.47

Values are meantStandard deviation. A: Baseline, B: 6weeks, C: 12weeks

CG : Control Group, EG : Exercise Group

29000

* -

28000 [ - L
o -

27000 | >~

26000

25000

24000

23000

o off

on
MR

¥

22000
21000
20000

Total abdominal fat ([mm?)

19000
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Baseline BWeeks 12Weeks

Figure 6. Comparison of total abdominal fat area after 12 weeks
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AR GAZ] o] T SRAAAGHAS FutAtolg HA5s7] Hsto ¥HeEA
of oJgt oldHZFEAZ MAISH Aut= (Table 4)3} 2t}

(Table 4)0]A] ¥= vjet o] ATd HFdAtols SANCZ [{oJgt A7F LUet
SO (F(1, 14)=5.124, p<05). XX A7|E FytAtol= ARz {ost o7t
+ Ao® U Oou(F(2, 28)=6.711, p<01), ATyt HX|A|Z7]o] T2 HSA!
aah(F(2, 28)=6,711, p<0l)& &ARCR JoJgt Afo|7t YERGT. XA 125

ATt Independent t-testfd 521t &0l AT Blusto] FAXN R
woRt AH(=3.165, p<.01)7F HEPGOH, &woA 1259 SAlwt vls] =

=]
u
AARGHEAO] 13.7%7F o gastdet. Eoh A2 ANX[AZIZE] dju|gdy 2

o v 1

oo 3O

ol

7, SEFolN S5} ulasto] 12550 EAROR 903 RH(p<.001)7} LiE}
gor, SEolq ZUAMAYHA 0] LEMI v wste] 6530 3%SI5HY
o}, 653180} 12550 14.6%, SEAT vlwste] 12550 12.1%7} ZAsH%

L

Table 4. Results of repeated measure ANOVA for total abdominal fat
area after 12 weeks

source SS df MS F P
Between Group(A) 360107286 1 360107286 5.124 .04*
subjects Error 983921548 14 70280113
Within Period(B) 33150321 2 16575160 6.711 .004™

) AXB 24057155 2 12028577 4.870 .015"
subjects g 69155891 28 2469853.3
*p<.05, ™ p<.01

3

125310] Z0h2 a2 03 o] & HA] Y Al7|o g SZUAHEAe] |
k= (Table 5), (figure 7)o Ut die} o]  FAFEE AN
8142.1342665.32mm?, 623 7903.00+2369.86mm?, 12730 7871.00+2302.94
mm?2 UERFOon LEoAl: AMA 6542.25+1662.60mm? 623 6318.13+
1862.19mm?, 1273.0] 5022.38+1722.91mm?& ERICE,
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Table 5. Comparison of abdominal cavity fat area after 12 Weeks

Abdominal cavity fat (mm?)

Group Baseline 6 Weeks 12 Weeks Total contrast
CG
(n=8) 8142.13+2665.32 7903.00+2369.86 7871.00+2302.94 7973.29+2345.18 AB,C
n:
EG
(n=8) 6542.25+1662.60 6318.13+1862.19 5022.38+1722.91 5960.92+1807.88 A, B{C
n:

Total 7342.19+2299.50 7110.56+2215.63 6446.69+2454.41
Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks

CG : Control Group, EG : Exercise Group

8500
BOOD. [ e
7500
7000

6500

Mo o

o 2
i A

&

2000

5500

5000

Abdominal cavity fat (mm?)

4500

Baseline bBWeeks 12Weeks

Figure 7. Comparison of abdominal cavity fat area after 12 weeks

AR IAIZ 1o mhg SR FaAtolE dEst7] fsto] vhEE7go
ofet o] EA S ARt Zat= (Table 6
(Table 6)0|A] = utet go] A Fitol= A2 [ofeh A7 LE
UHA] QFQFTH(F(1, 14)=3.771, p<.05). A& A|7|¥ HiFxlol= EAFoz §oJst
Apol7t e o= YERF O (F(2, 28)=9.325, p<.001), AE} AX|A|7]o mHE
F5 &85 F=5.677, p<.01)= SAAS=Z [t xto]7}t
Al AZ17Ee the) a7 A, 2ewoli sdat Blaste] 125
<o Hlusto] 1259(p<.001)0f] A2 [oJor A/t UEFon, 2&aU
oA HHAGHEA0] 25 Hluste] 655 3.5% HASHAAL, 25

65
ulisto] 12590 14.6%, £EHD st 12550 23.2%7 Bastct

{o
R
3
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Table 6. Results of repeated measure ANOVA for abdominal cavity fat
area after 12 weeks

source SS df MS F P
Between Group(A) 16178495 1 16178495 3.771 .073
subjects Error 60062909 14
Within Period(B) 6913602.2 2 3456801.1 9.325 .001™

) AXB 4208887.5 2 2104443.8 5.677 .009™
subjects  prp 10379951 28 370712.536

** p<.01, ™" p<.001

3) 151X]8} HA(Subcutaneous fat area)

1257t9] Sotesmz2 38 3ol & XA L AP tg SHUAYEAe] H
gt= (Table 7), (figure 8)o] UERS Bfet o]  FAT> A
18939.88+3973.09mm?, 653 20246.63+4712.14mm?* 1253 19643.50+3921.15
mm’2 JERJon, &=FoAs AP 16253.13+3198.70mm?, 633 17151.50+
2488.54mm?, 12730]% 15024.63+2572.29mm?& LFEFICE

Table 7. Comparison of subcutaneous fat area after 12 Weeks

Subcutaneous (mm?)

Group

Baseline 6 Weeks 12 Weeks Total contrast
CG
(n=8) 18939.88+3973.09 20246.63+4712.14 19643.50+3921.15 19610.00+£4066.83 A,B,C
n:
EG
(n=8) 16253.13+3198.70 17151.50+£2488.54 15024.63+2572.29 16143.08+2793.84 B(C
n:

Total 17596.50+3750.51 18699.06+£3975.75 17334.06+3994.00

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks

CG : Control Group, EG : Exercise Group

21000
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"“E 20000 |- — T
g P ———
e

= 19000 |- >
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B 18000 |
=
o 1 7o00 = — = oL
=1
= —— =
@ 16000 | e
=]
-g 15000 |-
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Baseline bW eeks 1Z2Weeaks

Figure 8. Comparison of subcutaneous fat area after 12 weeks
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AAAT ] GE metAgEAe] Watels AEetr] Ystel wEEA
o3 o UMEA S AAG Aute (Table 8)7} 2t
(Table 8)0]l4 i uje} o] chyl Waatols EAMOR )3t A7} Let

LR QEQFTH(F(1, 14)=4.253, p<.05). A& A|7|¥ HFxlol= EAMoz §oJst
A7t Qe A& YEGOH(F=3.910, p<.05), A AAAZ]O] TE oA
a2 (F(2, 28)=1.932, p<.05)= SAIHCR ROt Afo|7F UELA] o9ttt A

W2b AA| AZIZEe] ol AA A LEwolN ©E 6539 ulwstel 12550
AR Qo3l(p<.05) AF UEREon], 25 FUold Watauwso] e5A

=l

1} 8] @ste] 6250 5.5% 2715191, &% 625 Wl 12250 12.4%, L=
1 v]wste] 12550 7.6%7F TASHACH

=

Table 8. Results of repeated measure ANOVA for subcutaneous fat area
after 12 weeks

source SS df MS F P
Between  Group(A) 48078045 1 48078045 4.253 .058
subjects Error 158247065 14 11303362
Within Period(B) 16787960 2 8393980.0 3.910 032"

_ AXB 8295588.3 2 4147794.1 1.932 164
subjects  prp 60102954 28 2146534.1
* p<.05

1) 235|2]LH A (Psoas major muscle area)

122719] Sutesz2 03 ol & AR L A|7]of] o Zsi2|IHA ] He}
+ (Table 9), (figure 9)o] yept vl ol  FATLS AR
771.75£173.06mm? 633 773.50+110.96mm? 1223 772.38+150.43mm*2
UeERFon, =0 A= AFA 790.25+168.08mm?, 673 837.50+191.87mm?,
1223 921.50+162.10mm?2 L}eERGC}
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Table 9. Comparison of psoas major muscle area after 12 Weeks

Psoas major muscle(mm?)

Group

Baseline 6 Weeks 12 Weeks Total contrast
(Ii(;) 771.75+£173.06 773.50+110.96 772.38+150.43 772.54£140.53  AB,C
EG
(n=8) 790.25+168.08 837.50+191.87 921.50+162.10 849.75+175.71  A,BLC
Total 781.00+165.08 805.50+154.98 846.94+169.56

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks

CG : Control Group, EG : Exercise Group

950
E 900
[
= 850
-
= 800 - =R
S, —————— 4 —————— - —m— 25T
2 750
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o
& 700
(=™
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Baseline bWeeks 12Weeks

Figure 9. Comparison of psoas major muscle area after 12 weeks

EPbA] 2OITHCE(L, 1

F5P7] gistel WA

o2 o5t A7}
4)=1.009, p<.05). Mx| A7]'¥ WRAtol= EAMOoZ fo

st Xpo]7t Qe Zloz UERG O (F(2, 28)=4.948, p<.05), ATt X X|A]Zdo]| ot
S5 A8 g 1HF=4.896, p<.05)= SAFC=Z §o3t xlo]7} UERGTH ATt

KA A717ke) ohel A A,
6759 ulwsto] 125
olN Zalelaniso] L5

w57t vlwsto] 12

LEPolN LEHT} vlLsto] 1255(p<.05), &5
S(p<05)ell EAROR Qolgt AP} UErdon], 252
R v]iLste] 6550] 6%, 653 HC 12550 10%,
x50 16.6%7} 271590,
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Table 10. Results of repeated measure ANOVA for psoas major muscle
area after 12 weeks

source SS df MS F P
Between  Group(A)  23844.507 1 23844.507 1.009 332
subjects Error 331008.597 14
Within Period(B)  35547.042 2 17773.521 4.948 014°

_ AXB 35172.542 2 17586.271 4.896 015"
subjects g 100573.083 28 3591.896

* p<.05

2) 38y 2 2HA(Quadratus lumborum muscle area)
1275710] s0leEmz 1 Fol & AA U Ao mE slelyRawso] W

L

gt= (Table 11), (figure 10y0] U Hiep o]  FAlw2 AR
401.25+99.81mm*, 65% 434.50+137.94mm’, 1253 444.75+119.87mm’Z 1}
Ebdon, 5oL AP 441.50+111.65mm” 6335 466.13+106.86mm?* 12

ZRSo]- 586.63+113.54mm?’=2 UERITY.

Table 11. Comparison of quadratus lumborum muscle area after 12 Weeks

Quadratus lumborum muscle(mm?)

Group

Baseline 6 Weeks 12 Weeks Total contrast
CG
(=8 401.25+99.81 434.50+137.94 444.75+119.87 426.83+116.43 A,B,C
n:
EG
(n=8) 441.50+111.65 466.13+106.86 586.63+113.54 498.08+124.05 A, B{C
n:

Total 421.38+104.39 450.31+120.31 515.69+134.50
Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks

CG : Control Group, EG : Exercise Group
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Figure 10. Comparison of quadratus lumborum muscle area after 12 weeks
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ARG 71t I sieu R wAe] Faatols AEsh] Hste] WE54
ot olAMFEA S HAIRT A= (Table 12)37h Ztt.

(Table 12)0l4 B viet Zo] Aud FaAtol= sAXC2 Fofgt A7t ot
ERGR] QFQITH(E(1, 14)=1.776, p<.05). A& A]7|¥ HFAjol= EAAFO0Z 80
eb Abolrt Qe o= UERHOU{(F(2, 28)=12.979, p<.001), At AA[A|710]
g JeAgEIHF=5.224, P<.05)= SARCR RoIgh Atolrh LpERECH AT
L ARAZIEY teld At 25Tl 258 vlasto] 1258(p<.01), 2
T 657 Hlwsto] 1259(p<.001)of] AR §oFt AL UEHGen, &5
TUollA slelymawiAoe]l 25 Al Hlaste] 6350] 5.6%, 655 WOt 12750]
25.9%, =A1} "lwste] 12730] 32.9%7} Z7}1etct.

Table 12. Results of repeated measure ANOVA for quadratus lumborum
muscle area after 12 weeks

source SS df MS F P
Between  Group(A)  20306.250 1 20306.250 1.776 204
subjects Error 160110.389 14 11436.456
Within Period(B)  74699.292 2 37349.646  12.979 .000°

_ AXB 30076.125 2 15038.062 5.224 012
subjects g 80594.583 28 2878.378

*p<.05, *** p<.001

3) AFZA|&2LHA(Erector spinae muscle area)

125:719] Sotesz2 a3 ol & AR U A & AFNSIHAY] W
oh= (Table 13), (figure 11)of] uERd 8Re} o]  FAT2 A
1298.13+309.02mm?, 6535 1239.63+241.54mm?, 1253 1074.75+293.65mm?
2 Uepgon, &5FoA = AMA 1301.50+204.65mm? 6335 1299.63+218.95

m?, 1273 1497.88+142.35mm*& U ERITE
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Table 13. Comparison of erector spinae muscle area after 12 Weeks

Erector spinae muscle(mm?)

G X

roup Baseline 6 Weeks 12 Weeks Total contrast
(n=8 1298.13+309.02 1239.63+241.54 1074.75+293.65 1204.17+287.05 A B,C
n:

(n=8) 1301.50+204.65 1299.63+218.95 1497.88+142.35 1366.33+206.23 A,B{C
n:

Total 1299.81+253.20 1269.63+£224.85 1286.31+312.15

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks
CG : Control Group, EG : Exercise Group
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Figure 11. Comparison of erector spinae muscle area after 12 weeks

RA AT |70 e MEA g ouAe] Haitols HEst] Ysto] wlE Ao
ol3t o] WaFRA S A Hate (Table 14)3 7t}

(Table 14Y0]4 ¥ ule} o] Aoy Hgatol= EARCR golst A7t U}
EPLEA] QRQITHF(1, 14)-2.854, p<.05). AIA] Al7|# W@afol= EAHOE Qo]
gt Afol7l gl o UERIOBI(F(2, 28)=.113, p<.05), Aeat 2470 o}
= JERFG AR, 28)-6.436, p<.01)= E7K 02 Qolg fol7} Lepyteh,

Table 14. Results of repeated measure ANOVA for erector spinae muscle
area after 12 weeks

source SS df MS F P
Between  Group(A)  105192.111 1 105192.111  2.854 113
subjects Error 516078.667 14 36862.762
Within Period(B) 7317.375 2 3658.687 113 893

, AXB 415008.292 2 207504.146  6.436 .005**
subjects g 902807.00 28 32243.107
* p<.01
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G AR A ouldE 2n, LSTolM EMu ulwstel 1253
%39} vlwsto] 1255(p<.0l)o] SAMOR g A}
ou], 2EFUlM HEAg2UR0] LEAT vLstol 6550 0.1%L A5

65 HO 12520 15.3%, +&A ¥lwste] 12590 %15.17F 57151

5l
5
ro
off
o

1273319] Sutesx2 08 ol S XA D Ao g Z4ZHAL] ¥
+ (Table 15), (figure 12)o] UERE v} o]  FAFS Al
601.25+196.19mm? 633 612.25+155.47mm? 12533 639.00+204.33mm*=2
UebFon, L=Foxs AP 801.38+214.27mm? 6235 819.00+133.46mm?,
12725 882.13+77.18mm’2 L}ERITE,

o

)

Table 15. Comparison of multifidus muscle area after 12 Weeks

Multifidus muscles(mm?)

G -

roup Baseline 6 Weeks 12 Weeks Total contrast
CG

(n=8) 601.25+196.19 612.25+155.47 639.00+£204.33 617.50+178.99 A,B,C
n:

EG

(n=8) 801.38+214.27 819.00+133.46 882.13+77.18 834.17+149.87 A,B,C
n:

Total 701.31+£223.76 715.63+176.04 760.56+195.00

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks
CG : Control Group, EG : Exercise Group
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Figure 12. Comparison of multifidus muscle area after 12 weeks
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MAZI71Z0] g ZAZEAe] FaRtolg Aol Yot YHEEA
ot o] AHZREA S AAISH Au= (Table 16)3F 2t

(Table 16)0]A4 Hi= vje} Zo] Jotd BFHxlol= FARCR {olgt A7t
BFATHF(1, 14)=9.672, p<.05). MA] A Aol K02 {98k Afo]
7b Q= Zlo 2 UEeRFOon(F(2, 28)=1.062, p<.05), Attt RX|A|Ho|| o AS
A8 aI=(F(2, 28)=.149, p<.05) BAIAOR [OJ3t Afo|7}F LUERA] EfTt. A
A 1259 A1t Independent t-testyd 543 2&v0] AT} Hlwsto 65
5(t=-2.854, p<.05), 1275(£=-3.148, p<.01)o] AR o=z Qolst x}7} LERG
o, &570] ENZ vHlwsle] ZZe2o] 65350 0.4%, 125350 3.4%, &
SR} vlwste] 12530 5.7%7F © 575t}

Table 16. Results of repeated measure ANOVA for multifidus muscle
area after 12 weeks

source SS df MS F P
Between  Group(A)  177777.778 1 187777.778  9.672 .008"
subjects  Error 271813.778 14 19415.270
Within Period(B)  30585.542 2 15292.771 1.062 359

, AXB 4288.042 2 2144.021 1149 862
subjects g 403200.417 28 14400.015
* p<.01

1) A X]4(Emotion Index)

1253710] Sutpsm2 08 o & AX] R AR TE FAMALY WHetk=
(Table 17y, (figure 13)o] UERF v}} Zo] EAFS AP .08+.19, 6335
124.04, 12723 09+.082 UER}on, S=oaA= AA .08+.16, 6X23
194.06, 12535 26+.122 UERIC)

W=,
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Table 17. Comparison of emotion Index after 12 Weeks

Emotion Index

Group Baseline 6 Weeks 12 Weeks Total contrast
CG
.08+.19 .12+£.04 .09+.08 10+£.12 AB,C
(n=8)
EG
.08+.16 .19+£.06 26+.12 .18+.14 A(C
(n=8)
Total .08+.17 .15+.06 17+.13

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks
CG : Control Group, EG : Exercise Group

i

Ho o

-
Al A

emotion Index
o
o
un

Baseline BwWeeks 12Weeks

Figure 13. Comparison of emotion Index after 12 Weeks

A QIR W FAR|40] FAtolE AE6h] $fste] REEEA o] 9%t
HFEA S AAIRE A= (Table 18)1f Ztt,

(Table 18)0]4] Hi= v}e} o] e PFoAtol= FARCZ [ogt APF Y
ERATH(E(L, 14)=4.711, p<.05). AA] A7|H HoAtol= ANz [{oJgt Aol
7F = o2 UERFOU{(F(2, 28)=4.147, p<.05), ATt &X|A7]0] T2 As
A8 anh(F=3.378, p<.0b)ez FANC=R [oJgt Ato|7} UEHHTE AA] 1255
I&t Independent t-testd3 21} 50| Aol Hls] 6%, 1238 Z

o]

rO

iRa)

2 §oJst RK(#=-2.98, p<.01, £=-3.345, p<.01)7} UEPGOon, &50]

A"
SAlT vlste] YA R|S7F 6530 87.5%, So|= 212.5% o Z7tetd
of. E3H AYE AR AP A A, 2swolA sl vlasto] 12

7<—|—Oﬂ 57:"& o= —1@'([%05) 7(]‘7} qE}L)&}:Q_Uz]’ _‘CE‘%_E_LHOHA_] Ké}\ixl—}[}-7]‘ _1?:%_
ﬁﬂ H]ﬂo}oq ZIS‘—§— ] 237.5%, ﬁO—E 6 94‘ H]ﬂ_é}o:] 12_7|§__§_Oﬂ 136.8%, —8‘%@
3wl wsto] 12550 325%7t S7tstaict
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Table 18. Results of repeated measure ANOVA for emotion Index after 12

weeks
source SS df MS F P

Between Group(A) .026 1 .026 4.711 .048"
subjects Error .078 14 .006
Within Period(B) 1105 2 .052 4.147 0267

i AXB .085 2 .043 3.378 .048"
subjects Error .354 28 .013
* p<.05

1257] AoteEme el Ate] ¥ A U Al G2 FoJAFAI(EH)
o] Wkt (Table 19), (figure 14)0] LfERd ute} ol EAlZ APH 52+.19,
659 46+.21, 1259 53+.182 UEIFOWH, S=doA= A 50+£.10, 655
A9+ .11, 12533 47+ 112 YEGTH

Table 19. Comparison of attention concentration Index(Left side frontal
lobe) after 12 Weeks

Attention Concentration Index

Group Baseline 6 Weeks 12 Weeks Total contrast
CG(n=8) 52+.19 A46+.21 .53+.18 51+.19 AB,C
EG(n=38) .50+.10 49+ .11 A7+.11 49+ .11 AB,C
Total 51,15 48+.16 .50+.15

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks
CG : Control Group, EG : Exercise Group
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Ho oo
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—
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o
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0.432
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Figure 14. Comparison of attention concentration Index(Left side frontal
lobe) after 12 Weeks
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MR ZH71b0 g RS AR ()] FtAtolE HEsh] Ysto vhe
Z780l o3t o] RAZ HAIRE Aif= (Table 17)1} 2.

(Table 17)0]A B vie} o] Ford BFAtolx= AR CZ [FoJst APF 4
EFA] QFOFCH(F(1, 14)=.059, p<.05). XX A]7|¥ mFxjol= EAAX 0=z 0|5t
AFol7F UERA] QIQFO i (F(2, 28)=.615, p<.05), ATt AR|A7]of] THE %

&aut(F(2, 28)=.874, p<.05)= SARCZ FoJet Afo|7t LFEFLA] 44

R

Table 20. Results of repeated measure ANOVA for attention
concentration Index(Left side frontal lobe) after 12 weeks

source SS df MS F P

Between Group(A) .001 1 .001 .059 811

subjects Error 2’76 14 .020

Within Period(B) .011 2 .005 615 .548
) AXB .015 2 .007 .874 428

subjects g 239 28 009

(2) & A=< (Right side frontal lobe)

127:319] Sutpsxz 08 o 2 XX L AF ThE FOAPSHA(H)
o] W3l (Table 21), (figure 15)0] UERt vlQ} Zto] ER|ZES APA 51+.12,
658% 45+.13, 12425 46+.112 YUEIJOoO, R5FoA= AR 48+.09, 65%
.13, 1233 63+.112 UERGTH

Table 21. Comparison of attention concentration Index(Right side frontal
lobe) after 12 Weeks

Group . Attention Concentration Index

Baseline 6 Weeks 12 Weeks Total contrast
CG(n=8) b1+.12 .45+ .13 46+ .11 47+ .12 AB.C
EG(n=8) .48+ .09 57+.13 B63+.11 .56+.13 ALC
Total 49+.11 bl+.14 .b5+.14

Values are meanztStandard deviation. A: Baseline, B: 6weeks, C: 12weeks
CG : Control Group, EG : Exercise Group
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Figure 15. Comparison of attention concentration Index(Right side frontal
lobe) after 12 Weeks

AA 7 IZbel mhHe FBFHAI ()] FdAtolS FFstr] ¢lstol wis
F7g0l oJ3t oldHFEA S MR Al (Table 22)3 2ot

(Table 22)0l4 B upet o] P FoAlole sAMCR oI5t APt o
EFUFR] QXQICH(F(1, 14)=2.764, p<.05). X&] A]7]¥ H@xlo]= EARO2 Q9]
b &bt gl Aoz YERGOn(F(2, 28)=4.147, p<.05), A AAA7]of o
2 Foxgaat(F(2, 28)=9.639, p<.001)&= EAXMOR {9l Ato|7} LERGTY

AYE AR AP guldA i eEwolA 2 Histe] 12590
FAMCR {FOIFh AHp<.05)7F LEREon, Eaolld FAHFHA ()7t
vliste] 6%5%0] 118.8%, 125390 110.5%, 25w Hliste] 12539

of 131.3%7} &-7tot% .

O & X

- O

i)
olr

Table 22. Results of repeated measure ANOVA for attention
concentration Index(Right side frontal lobe) after 12 weeks

source SS df MS F P
Between Group(A) .030 1 .030 2.764 119
subjects Error .151 14 011
Within Period(B) .024 2 012 2.557 .096
] AXB .092 2 .046 9.639 .001™
subjects Error .134 28 .005
** p<.001
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