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ABSTRACT

The Effect of Regular Props Pilates Exercise on Risk
Factors of Metabolic Syndrome in Obese Middle—aged

Women

Kim, Geun—Young
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

This study analyzed the effect on the indicators of metabolic
syndrome by conducting Pilates exercise for 8 weeks for obese
middle—aged women and provided the basic data necessary to
construct an effective exercise program for obese middle—aged women
exposed to various diseases. The purpose of this study was to find a
method that can be utilized as one of useful programs that can be
generalized in the actual field. The study subjects consisted of the
obese middle—aged women's exercise group (8 people) and the control
group (8 people) who participated in the Pilates exercise for the first
time, and consisted of 50 minutes 3 times a week for 8 weeks, and
the results were as follows. In the change in body composition, body
weight did not show a statistically significant change in all items in the
exercise group and the control group, and the body fat percentage and
body mass index showed a significant decrease in the exercise group,

showing a statistically significant difference. In the change of blood
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pressure, systolic blood pressure did not show statistically significant
change in all groups of exercise group and control group, and diastolic
blood pressure showed statistically significant change in
pre—measurement between the two groups. The waist circumference
showed a statistically significant difference as the result decreased in
the exercise group, and there was no significant change in the
comparison between the two groups. Changes in HDL—-C showed
statistically  significant differences with increased results in the
exercise group, and no significant change in comparison between the
two groups. TG showed a decreased result in both groups, but only a
statistically significant difference was found in the control group, and a
significant change in the post—measurement was also made in the
comparison between the two groups. Fasting blood glucose showed a
statistically significant difference, showing a decreased result in the
exercise group, and the control group maintained the result at an
appropriate level. There was no statistically significant difference in
the comparison between the two groups.

Taken together, regular props Pilates exercise reduces body fat
percentage and body mass index, so you can see changes in body
shape. As can be seen from blood pressure, waist -circumference,
HDL—-C, and fasting blood sugar, the effect of improving and
maintaining metabolic syndrome factors was seen. As such, regular
Pilates exercise can be recommended as one of the exercise programs
for health promotion, and it 1s thought that it can improve health

through continuous Pilates program development in the future.
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=
aly
P
o

o

444 29

Mgl A FAQAE MAEE e AR weA A aAw fae
Hjwel] glod Fad Q@ @vhn eld ArkEIW, 1990). o F Fof ¥
27 ulRRel Aol AUES AAbggolt AABEGo] 3

w9 2
S:30407) el wlnke] | sl wrh SN REsl HEAFY AlE 2

ok

UE9 Hwtd 7hsAlS oF 10% oW o], Fi Fof A dhAleyt vt 79

& w e fAoR Qstel WAL AHY BelAw AARE FAol vw
g Zel@ohe Auks ok SASAE wrh(AeSF, 1991). mekd wwe §
o=

et A7t
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c. 8744 a4

A5

7 HE] A=

3}
=

39}

|

o

]?.l—

]

H

Loll
Y

!

i

w
o
=0

o]ur A

A

™, o] &

Ae

N
&
g
o

Al
nl)

)
—_
0

1910] H. 2o Abg AAele] e

Arg

%ol

Loll
S

1

o

Sol t27]

o

ojvf A i oA thA

Fe 2k 4]

S

X

o

= A
ERE, A&

7F et (o] G =, 1989).

o
ﬁo

A

0

1

71814

=
o

ol A

=0

H

A

A 2z AF ek AAEsE

S

-
a

oA gE 7

]

A
&

(Ginter et al, 2008), 53]

-
R

=d7|E2 dolzt

71l A

7lel oy AAHoR

Als, 2011),

o
o

0.1 (

<
T

o] ~E 2 Al (estrogen) &

=
L

s 2o

A Ao

1)

dro 17 vy

skl

3

% 5o o

=

g

)

E

)
o
o

thal & A gl

SHA Lol

ks
hul

b

o} S Aol duH o EUHI|E

b AAACw F1ee] wepq o] AwE Aol

]

o

£l

7¥etAl s =l WA

=
o

Pl | gabssitel el

715

Aol =

=
B

1

o

Fa2 9tk (Mesch et al, 2006).

S

A oF 2w o4 vhal Hal

o] H]3|

3

il
=

o]
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4. Ao FEEHE g 2

2

¥ 2. 2018 digkn|wtsrs] Hlnk 25 #A]

il

AE

gt

i} ol idell gt A

R ATl gt Ag

e | BAEEE, HA4E1EA)
4

A9%, SAFAE
A A%

e =
oA | =8N, TR
AdHA | &

=377

Ay, FEFEET AT

A | A2d B, o
WiEHA |, cl8AEET, 12AkES, 5%

ST, =Y, 99, d2ss, 94

: .

i, W75, AEYAEHES (Y4
Hx | 2ud, ndy, JAEsE, 44D,

ARA | He1E AR AE, 98297,
P T, HeF, d2dAeld),
AdddQgay, (HA22e,
2N

4 ads, ARYNTET

(bl Ao $12)

+EAS, d2es, EHEY, AF

oS24 = iy
A, =R
A7AA | S TS, Al = Zzol s
+&5, B85, AE&SAAs] Ao,
Al AF-55Asl, &9 A Asf, A
Bpl=
E—I__ﬁ

AL, S
17 H ™ Oy
T A5

vleld 37k YEeE
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5. +%3 H|gk

A el A A= F7F
= JolEuA AALEY &
A Aol EarA g AEFHo R Qlete] o] ZARIE ARAL F e T Y
o] ZrastA WA kA Al 7] ZAME(Basal Metabolic Rate: BMR) 2} A%
WS AHH o8 FHASH Ha BEad Aol SrtekAl €k 71 E=gA
2 AATE APALE AHAHOR A8 flste] AREA He P 724
Q1 A2 ZAHAFAY A3 He] &5 8 ZF AU 59 &F Al ARSEH
P B2 dUAE AHlsk=T

ool o] &HEE VEAREC] Hat oF 40%c°]o] At utebA st
=]
=]

iy
ry

S 7ot 3 WEA ") 53], F4d7

e
U‘.
13
Fi
1o,
r>«
W
N
P
ful
>~
>
il
e
ol
£
N

W ool JEE F7AA G ddrkn g, 4 EE shssiehs 2ut ek

6. HIRte] BEA R

a. AAFA4(BML kg/m?)
AQFATE A Folt vk ARl Qold AXY FAE sedl 4
wol ol gtk AAPAFE HAF o PHAAA RY A YLt Fy

AZF sl AR 2oy Ao FE A FEE 5 gloix A

o

Y
N
u

)

}4
il

f

2

N

rlr

et

Ho

=

>,
rlr
=
rEI

10

!

o

N
N
o

fru

o

ofo

o,

N

=
Ir

2

o,
N
_O‘

Atk =l AAGASF Vs AHEH WHOAA AAIGE ofpAJol— 3 ¢
HREA e 7]ES Ageted Al 23kg/m® o]/dolal BNk 25kg/m” o4

o2 WAIIH(WHO, 2008). AAAZFAF(BMD & 21743} AT vHE&ES A

4~
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73}

Ava FHEAL

o

-

Al A= A4
. AARZAZ]5H(World
71%& ®¥H BMIZF 30kg/m? o4&
g j-golm, thehHRksts] (20

71E W& otdiel A (Fg=, 2012).

-10 A}al

o]
2R

of A Ay AdAA 7L vl
Health Organization, WHO)”7}

Higkolgbal A SAIRE o)== A

00)ll A A ofx]o} e

3 3. opAlob—E G HHIE] =
Ry BMI (kg/m?)
A A% <18.5
A& AF 1185 = 2249
T} A4 = 23 ~ 24.9
H]gH 25 = 20N
H| THI 30 ~ 39.9
A2t H)HII >4(0
b. A *E (body fat%)

AALES AA el Ae ALS ofusta AAYFES HE2 UEbd ghs
A A& (bodyfat%)olghal A odicy, AAWS FEaH WA e
o2 v¥ed, FrAes dxte] A AALES 15-20%°]3L, 449 B
AAREL 20-25%2 = 5 vt AALE] Hy gk Bl FolAA HA T
Solu e 9 uAHF FOoE ojojx A4F A¥HA A% AL Tt
AZIA Ak AAYES AA M SEFaATE Y e AAHILE T
AE Wg- FoT AR ARG glom, ofA oA AuEe] o= AFn
HI &R A Ho] A=uE FEFst sho] MR AREShaL QvH(SH
2012)
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c. AR % (Lean Body Mass)

AALL ATl AYES At &I <5, 32, W a2 7] s
%

24 Som 1AW glom FARY BEAYAS wqech Al A
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AT didAE GEYA St~ Al 8-S A&k HRkEd
s FiEeh A AR ow FoAs st
[e)

Tl 87 TAE 8o At

L= QRES N A% g9} A A g
= (N) (cm) (kg) (mmHg) (%)
SEIH 8 160.50£3.85 59.43%+7.70 113.75/69.00 33.01£9.41
A 1E 8 158.63£3.80 60.67%£6.59 124.75/77.13 31.35%£7.02

B.

e

AYE 2L P

B gaAbESE T Y3 Q91S nBody 3703 A1#A, TANITA(Japan)
=22 g Ed, BP-BIO320(Korea)o. 2 F%7]¢ olgbr] & gl
Cholestech LDX(U.S.A)& &%, HDL-C¢ TGE =433t

_18_
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a. A7 (Height)

bz A dol2

S

9
= AZA

e A

0

=4e Aolg A%

slg] 1ela

7}

=
ST

I
T

Hl2 A A

o] ™, 0.lcm 99 =

ey

b. A5 (Weight)

]

A
ol

e ARz} Folst FRAAE 2o

€

i

sk,

=
=

0.1kg &9 =

Wl

=
=

o Al

=

c. AA & (Bodyfat%)

Hlo

A -39k,

a2, 0199 =

)

A A]

2 AN e

=
=

ks

R4

3l A A

e
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=
>
>
o|N
i
M
oY,
>
>
2,
>,
>,
__>&‘
N
ox
oY,

A= InBody 37002 71 ddld o= ALE

He ggo /EANE 99 F bt F5< AA F 7] Al 2
q

fr
&
ot
B
e
rlo
=
L)
o
=2
12
ol
AL
)
r o
o
o
A
ol
ok

320A)F 0
of o] Aot FES Wi SAHEH AAIF AGFEA} A" x2H
stiaA Hu 2 HAISLS A3 @93 HDL-C 283 A4A -2

Lipid Profile. GLUZ|E ZAAIA S dojEt). 472 £S5 o] &3] Iddxte] &7}
1

o] gl 83 S5AA A7) Cholestech LDX9] G7/lE Yo 60%
=

o] FHEE o]l FHAgko] A7) Adtel e EUHC FXZ nr|Eh 17
H e TUER FH3lo] el

e Lit
\'”'-\.'.'F'W :
g,

a9 3. TANITA=A 1% 4. BP—BIO 320
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19 5. Cholestech LDX
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T ws1lE 8% FAL

C. @74z

ol

<9 6>3 2},

-

R

e
RS

A0] AT

B

=

2, HDL-C, TG)

S84 A7
AR AL
2% m2ad A

40-50t] ]9k o] A
+E 1% 8%), A% (8%)

TN N
B X TN
Wo Lo o Lo o
o) of o} ok o

2, HDL-C, TG)

T

B
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’

=

]

xz =
T =

’

X
=

=]
=]

’

, 7 33(¥, &, 7)), 50~75%
=
=

243} g

SEINER

¢}

]

b1 9
243 Qe

°

gl

°©

)

RN

B

)

RN

B

Z

Breathing in Neutral Spins
Coccyx Curls

Za3e ofeleh o] vy
57
Balance Point
Hundred
Criss Cross

5. Warm—Up Exercise(5
Single Leg Stretch

Upper Abdominal Curls
6. Main Exercise(40

Swimming Legs
Side Kick Series—Clam

hva

Rolling Like a Ball
Roll up — Roll down

o -
I O
-
It
-
It

U

Swan

Charlie Chaplin
Swan Dive

i]in
{|m

<
N

K

-

K

Cat
Side Kick

Series—up/down
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¥ 7. Cool Down Exercise(5&)

s % =343} gy

A3 2EHH, 7k5 HF7, 2 2EAHY

Sexy Spine Stretch ool FFEmel =y
-+

3way Hip Stretch

Mermaid HEANE, oWy, G, 2 2EdA
Rest Position E28 owEg 2 HFr| g2 AEH A
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1% 7. Breathing in Neutral Spins
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- HtE Sof BtEANE 1
REE 2SS 40| WE o HESoO BEAMZ
FE BSE Mol WE B
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I HHE 20 ua= HHESO H2AF

PEE 2ES 40| 2 PES 252 Alo| WS oIy

1% 9. Upper Abdominal Curls
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19 10. Balance Point
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HEso HEANS

HEEEOf BIEX ¥ pE% £5e Mol U Fo
fagt F5= 40 dE ol
r—y i T | ‘ I '"1" h . f 1 L} ..-- "'f

| S B

19 11. Rolling Like a Ball
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19 12. Hundred
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FLYINGYOGA
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i
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{ Sl e #

FLYINGYOGA
| | -
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19 18. Charlie Chaplin
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13 21. Cat
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FreLriIinNgGg i UUA

1% 22. Side kick Series—up/down
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19 23. Sexy Spine Stretch
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13 26. Rest Position
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E. SAET

B AT AEE SAETE <¥ 8>3 2t

E 8 SAHET
SHAETH mdy Az EY i
A A G—Tech Korea Az
A=) InBody 370 Korea A%, AR
Biospace
sl Ed 547 TANITA &4} JAPAN s =Y
U=47] BP—-BIO 320 KOREA ol¢b7] / FE7] Hot
A=A Cholestech LDX US.A &9 HDL-C, TG

G. SAAE

B At AExelsE SPSS ver. 24.00.%, RE Ay 7k wr)E Add
EFEAFMESD)ZE AAIBIATE A= EH A 5 Fosles TUAAE
o AT AFesls 2] ffete] theEE t—testo HHEE t—testE

AANFAY. Aol BE BAH 2 a=052 FATh
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dT2%

B oAJosE 25 Aoy $%o] HutEdo S A gAEE T 99
acle] ojwdt JFg FiA Lolry] SE HwF AN 1699

=
(87), A5 (87)= o= sto] ofefjel o] A3e =Es3ih

1. 7571849 Wst

FH7IAA Wsts <F 9>, <Id 27>° Y uieh Fo EaEe
AFA 113.75%£15.02mmHgoll A AFS 116.63+5.75mmHg® 7182w =
AHoz Gt zpolS Holx &gka, BEATELS ARA 124.754+8.48mmHg
oA AFE 124.50+12.26 mmHg®E #ZAsIA EAZ R §9% o=
Yeb Al dth 7 23RS AR, AR Mol M= BAIA SR Fo]gk 2o

g ehhA go

& 9. FF7IESHe W M=£SD
¥4 pre—test post—test t D
O == _
Z=Z7)80) & 13y 113.75%15.02 116.63%£5.75 705 503
( g A5 124.75%8.48 124.50%+12.26 .040 .969
t —1.804 —1.448
D .093 .170
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140

124.75 124.5

120 113.75 116.63

100

80
. pre-test

60 [ post-test

40

20
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2. o]¢t7] e W3l

olgh7] ek Wah= <E 10>, <19 28>0 ek uksh g 2%
A 69.0048.24mmHgoll A A 75.75+46.58mmHg®  F718FA AR A
o7 Ho8 ols Holx| @i, EALEFS APA 77.13+6.66mmHgol A
A 79.38£8.07 mmilgE F2SGAT EAGo folg Aol UehiA
G, T g ARSAAAN EAHCR feld Aozt vepten
(p<.05), A% MO A= EAHORE §18 o] ekl ekgkeh,

il

* 10. ©o]¢7] dte] W3t M=£SD

rlo

ax

i pre—test post—test t D

o9y Wer TELE 69004824 75754658  —1.932 095
(mmHg) =448  77.1346.66 79.3848.07 — 595 570
¢ ~2.168 —.984

D .048° 342

90
80 75.75

7713 79.38

70
60
50
40
30
20
10

. pre-test
M post-test

2&51s

9 28, ol¢kr] dghe] Wst
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3. FIEd e A3z

e Male <H 11>, <29 29> Yepd vpe} o) $F50FS A
A 82.62+7.12cmol Al AFE 79.8146.89cm=z FAdle] EAHOZ o3k )
2 Yehya, EBEAIEL AFA 79.754+6.75cmol A AFE 76.621+3.29cm=

O

1=
FLAAA EAANCR fold Aold JrpiA ehsith F gk A, A}
T UM E EAAH R et polE YERA] ko).
% 11, sgEde Ws) M=£SD
L pre—test post—test t D
Sesy TELE 82624712 79.81+6.89 4.965 002
(em) 2492 79.75+6.75 76.6243.29 1.650 143
t 828 1.180
p 421 265
90
82.62 79 g4 79.75
80 76.62
70
60
50 . pre-test
40 M post-test
30
20
10
0
=515 A 1E

<71¥ 29> s|g=de Wsl
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B. AA|ZzA o ¥

1. AF¢ ¥

AFol WMate= <F 12>, <1 30> YER nie} 2ok SEIES ALA
59.43+7.70kgol Al AFSE 59.7846.60kgO.® F7}3k AFNE HYA W EAFOR
o3 Aol= YERNA 2okar, BATIES AP 60.6716.59kgol A AMS 60.18+
5.56kgo® 7HAe AE HAARE SAHOR fofgh ato]E yERA] okt

T aFgke) AR, A WEel AR BAM0R fold Aol % tEhiA erskeh

% 12, AFe wsl M=£SD
L pre—test post—test t D
SEFI1H 59.43%£7.70 59.78%6.60 —=.270 .795
AZ (kg)
A 15 60.67%£6.59 60.18%£5.56 .349 737
t —.345 —.131
D .735 .898

Values are meanzxstandard deviation

70
59.43 59.78 60.67 60.18
60
50
0 [ pre-test
30 I post-test
20
10
0
=518 SH1E

<19 30> Azl W)
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2. AAHE W3l

AAEE] Wshe <3 13>, <19 31>0] yehd vpe} g 5152 AR
33.01£9.41%°14 ALF 30.504£8.28% = 43 A3E Ho FAHOR {9
3 2jolE Yela, SA2EFS AR 31.35%27.02%°04 AFS 29.76+6.26%
2 gaERAN FAA R Fo3 ApolE e A FUrt F LFY] AR,
AR vl M e FA A o8 fFoldk ApolE vERA] eFskt

3E 13, AAES] ®s) M=+SD

L pre—test post—test t D

AAg  wELE 33.01+9.41 30.50+8.28 2.595 036"

(%) EA2%  31.35%7.02 29.76+6.26 396 704
t 400 201
D 695 844
Values are meanztstandard deviation
40
35 33.01 a1 a5
30
25
20 [ pre-test
M post-test
15
10
5
0
2518 SA1E

=]

3 31 AAEEe] Ws)
— 52 —
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3. AAAZA 9 W3}

AAAFA G| ke < 14>, <29 32> Yehd utet 2ok 515

flo

=
AFA 23.08+3.17kg/m oAl A} 22.75+8.28kg/mE A% AIE Ho B
ARoz Go3t 2po]E JElW L, EA 15 AFA 24.13+3.04kg/mol| A AR
24.00+£2.73kg/m'Z AP A T EAHOZ £93% o]l YERA &)

jud

F o aEe] AR, AR Hlael M= EAAH R Fo 7k AfolE WERA]l gkt

X 14, AAAHH ] wst M=£SD
i pre—test post—test t D
AA SEI1H 23.08+3.17 22.75+8.28 5.400 .001™
AR
(kg/m’) A5 24.13+£3.04 24.00+£2.73 .235 821
t —.675 —.849
D b1l 410

Values are meanzxstandard deviation

30

2413 24

25 23.08 2275
20

[ pre-test
[ post-test

15

10

SH1E

9 32, A AGAS4=2] W}
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C. 8FA4d9 W3}

1. HDL-C¢] W3}

HDL-C9] W&}= <3 156>, <21¥ 33>l yepet npe} drf &5 Al
A 57.88+£12.88mg/dlol A AFS 72.00+15.62mg/dl2  F7Isle] BAH o=
o3k 2polE YElHa, BAZFS AFA 57.00+£17.96mg/dIol A AFS 72.63+
14.76mg/dl2 F7}etAA T FAA o2 Folgk ate]lE YEbWAl &okth F 1
3 AR, AR Ml M= BAH R {3 ApolE YERA] Skt

¥ 15. HDL—Ce] w3}

WS pre—test post—test t D
HDL_C B 57.88+12.88  72.00%£1562  —3.331  .013°
(mg/d)  EA3%  57.00£17.96  72.63+14.76  —1.922 096

t 112 ~.082
D 912 936

72.63

[ pre-test
M post-test

2&51s

SH1E

<19 33> HDL-Ce] W3}
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2. TGS A3}

247.88+16.73mg/dlel A AFS 130.50+£31.76mg/dIE 743}

2 Fo3 zols YERA koka, BAIIES AR 129.75+56.51mg/dlel A

}$ 72.75£23.31mg/dlE2 #Aaste] FAIHoR fog AolE YERUTh
TLEZRS AR, AR HlaLe A AbSel] BAIH o2 folek Ate]lE yERL

>~

jusd
T

I 16. TG W3}

WS pre—test post—test t p
TG SFI1E 247.88+16.73 130.50£31.76 2.134 .070
(mg/dD) o A 129.75+£56.51 72.75%+23.31 2.372 .049"
t 1.961 4.146
D .070 0017
300
247.88
250
200
150 12975 [ pre-test
[ post-test
100
50
0

2&51s SH1E

<29 34> TG W3}
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3. €39 W3

Yol Wsh= <3 17>, <19 35> el vlel gl $EIES A}
135.38+41.06mg/dIo| Al AFF 91.13+18.94mg/dIZ  #Aadte] EAHOR
93k ol yehda, BAIES AR 101.63+21.05mg/dlolA AR 101.
18.85mg/dIZ ZF71aR ARt AR Fold zolE YERNA 2dth
TRk AR, AR Hale M EAA o m frolFk AfolE UEhAl ekt

L pre—test post—test t D
= SEFI1H 135.38+41.06 91.13+18.94 3.924 .006™
=y

(mg/dl) A= 101.63+21.05 101.75+18.85 —.077 .941
t 2.069 —1.124
D .058 .280
160
140 135.38

120
101.63 101.75
100

[ pre-test
M post-test

80
60
40
20

2&51s SHLE

<19 35> 9ol W3}
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3+ TH(Gudat et al., 1998).

t Auf Aol ek B

)
—_
10

0

o

3. Jth(Scott,

Erla ®Ha
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