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o] Ewds ZHsi djuit} HT JIFE STMTI=
BAA ALBEAIZ 7Hd e SFitH(Korea Centers
for Disease Control and Prevention, 2012). Al
ABA7F] d3el] ofab d AA 204 o)t A
1 & 1590] ZAF, 299 A7 399 o] H]
tho 2 HyEw glom(World Health Organization,
2012), =] BITRITE 1998 25.8%°14 2010
d 31.4%.2 A&AoR Ukt §lof, H|gko] &
ARlEAR o7t x th(Korea Centers for Disease
Control and Prevention, 2012).
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P49 8908 AAVEFY At 0% F2E 9
Qoletm FYstm Qovl, £5¢ oL US Y=

sla Slet.

ol HRte] Aol dFHI e HIo, =
WellAe o #A-ES dashy] dste] B, B4,
HRHEEY AlE, I EYX AlE 5 o] A GARS ol|A
vk #e] 3NN ws Z2asie] ddsh s
3tk A7V 2R dEHE fith &5 Al
FaEH AY S| EAF el bdsta 7SR
THLee, Kim, & Kim, 2003), 53Xt 277}
ol o= fita 25 vie] 2539 St

o
e} tixkE ANAEAE 7P A Edelde
Hdshs %50 v 2 o] 7B s o
sl o)ddd 5 FHEA dAstn ATHKim
& Kim, 2005). 53], Lim, Shin, & Huh (2011)
< B3eso] Hvtedade] g fdlatet
ol ZAPIETIR] Aol EaHolgle FE stn
Ak, olgf gt ARl o] HvhE vEg vk
Al o 9 M-S sHete A2 ol
o] ATE B3A dEHAA $HKim & Yang,
2005; Lim et al., 2011). °o]%% &% w& H]vt
el Adl Y AgdsHe] Al 5 oAEd A
ool Fesh, TEFEHS B9t 1 9 e4E v
&3] o & 4 gl7]ol(Dam, Li, Spiegelman,
Franco, & Hu, 2008). 734 553 &5

Mol 2949% 0% Frstas vk

5
College of Sports Medicine (2010)¢] ¥ 4=
a2 AR 300~400kae] kA 53 Ak
e} 29 5E E3E AP 2E<U Well-round
(Takesima et al., 2007)9] F%2 &&= o] Fo]
7 BE3heo] HlwodAde] ARz, A" 2 gAES
E9] ®HglE #Asto] ninteide] dixt

g Aol tg 783 FJEE AlTskerl 1 5

1. o7 A

B ATE Mg e dem 1253 HadA
ANSHE BILFIL U] B A2 A
g 93 oAER A E3E Qohus] 9
BgeEreaY A F Aol A39] 259 28
3 A Aol F8% JRE ATHIA S B
QAT A-AE Aol

2. AT e

2 A ddRE AAEE GAldl AFste AR
o=2M GAl & Bisst DUgtadA FAskE H
e wile] RO s St H|Thed A
O YA FAAD LES AABHA won,
53] American College of Sports Medicine
(2010)¢] Risk Factorel &AI7F ¢lem, World
Health Organization (2000) oFxel-elsg<k H]wtr]
9 AFAZFAF(BMI: body mass index)”} 25kg
/m” oA B B A7) At BE
o AHL G power 3.1.3 Z2I%(Germany)< ©]
g3lo] AT AZ H|WE one tail, power 0.8, &
7371 0.8, fFrela= 0.05% 3l 129 o|ite] A
W Be BRER 2AEYY. o8 A, 7]
Z AYAAS A B £F Zeay Fold o
WS Wl ol BT 169 AP
daoun, FE T4 4ol Agdel & 1292
% d7tidon dgr m@ 2 Avel A
wpe SR A7 AAEATE (Dongauk
University Society of Sports Research Institute)
Ao AX AFEUE W2 T P, it

AY 8 S AAelRE AFA BAlded Ase

b huesk

:



® 1253ke] E3he-Fol

Table 1. The Characteristics of the Subjects

IRl o] ARz, A 3% Sl nAE daFe
o, AR Sl the 4 elEe] 24 W
N=12 2 Axste] fdle] Hul =Y 952 7)5a
Combined exercise group AR 2o ool SIE o g FI|7E AN
Mean = SD ol o HHE of o =
o 7 o Hol] PR
36612333 A U%_ we A Fol 7 Jo] & "o 17
% &, & o Pr—l—%—% ] H zAdA, 77}
Hol| A "ojx|x] & FHE S FA HA AA
ZA(KJ092, Japan)oll &8lEe 3 oz HH3)
Sol =% sgom], a2 St
Q24 2 Aw)E
ational Cholesterol Education
a 71Ex%

157.70 + 4.92
+ 8.36

69.43

27.82

36.97 = 1.98
T
, female

A 43191 9 (NCEP ATP-TI, 2001)

+ 257
3) dixt
Program - Adult Treatment Panel III

—

body mass index
Az =4
e AAzd F A% nER AAS7]
£ ol&at] IR AF SHE dilen], 1 9 W
212 Inbody 720(BioSpace, Seoul, Korea)= ©]& S ESEE el
st AT, o%F, AALY, AdBAE, AAGE SRS v 2ok
ERAE, Z)2dARE, W3Rt S ﬁ@o}"jotq
RS0 Ag3tal v 2EF B AAAE TRe Waist circumference: male =90 cm
B AASAG ek, 54 A 12407 ke % >85 cm
< FABeH, 53 4N o|He e AHHAE Triglyceride: =150 mg/dl
SAA AT - HDL~C : male <40 mg/d¢ ,female <50 mg/d0
- Blood pressure: >130/85 mmHg & 8% 7
2) A=A SIS AHE 291 A
Ao S 2, ZAFY, AT, F94 - Glucose: >110 mg/d¢ & FHog X7 59
= 3%t 28 S4e dgor HAE o, 3zt
FA(TKK 5401 GRIP-D, TAKEI Japen)& Al
f3lo] ERjEriEte] A2@do] Fzto] HEE £3o] AR Wl s2)Ed (Waist circumference)
& 2438 Fu PEE ol Hel2 Wi & o = FAE o]&3st ZIFAACAN 5 Hshd F9)9
= U™ AdefelA e B S o w5el A A& (llium)Atele] AL w3zl (Umbilicus
oA & EoF FHAE Fx Hdig A A=S o leveD A S435t51em, 3<H(Blood pressure)
o 2ysl9on, O Ade 0.1kl =2 #, & 44 3087t ANZ FAE AT & 5 A g2 3
AAIB B Ut g2 583t oAl F4 & A58 (Jawonmedical
AT S SlEdeTrE AAsisen, Seoul, Korea) 2 33 =%3lo] Hughs ARSI
EEL dZolrjo], 9 QE2E oo A 2 ANEE IAER slodm 197 oF 9/\lf-rE1
XAz S 7 A T AR BAE doAA FAAHE SR8 FES FARIES sklen, A
& ZEA7E & FEA @A Sk &9 wAbt Ee g g A7 A A BAaL 23] ebgS Hsl
At G@o] WEd o] &gt TES A ALAIZ g T oA 9A] 10E~40% Aleld] &g Fw
on Z2PAZFE 3022 s8It (Anticubital Vein)ellA 2 2|8 134 FAP|S
AR gL 20m HAEHCR s en, ol g3l 5mE APsTh A FAL ilEe
=238 2~EtEMEE 20me] 1A @ltapeS A 718 olgsk] 2500rpmel HEE 1083 Eeslo]
2|8le] MER7)A(KB-096, Japan)2l 4=} 2% GAl Bz gl gold 349 (triglycerides)
2EE A ge 20mAI-e =22 132 3t DAEAATNA (HDL-C), ¥ (glucose)= A3}
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(Table 2> The Combined Exercise Program

treadmill® cycle ergometerg °©]§3t] Z&=E %=
215t American College of Sports Medicine.
2010). A 52 Well-Round (Takesima et
al., 20079 4] A3 —?*571—?(Neocean, Korea)
12745 AAjstgen, FE2A 2E7ITF Aol
g9l s HAeR %"‘]&yﬂ'. TS Polar Heart
Rate Analyzer (Polar Electro OY, Filand)& °]
g3l 2% AEE FUERE s%a, tidake] wslst
= A S welsh] flste] EEAAERPE
Rating of Perceived Exertion:;)& A-&3lo] =g

24319

%HRmMax

(RPE: Rating of Perceived Exertion)

Classification Kind of Exercise Adaptation Improvement Maintenance Note
1~2 week  3~10 week 11~12 week
Warm-up _é‘fr’zttcgiyn”garg‘éigxszg 40% (1) 40% (1) 40% (11) 8~10min.
- Exercise with treadmill
- Exercise with cycle ergometer
- Hydraulic exercise (Circle 30)
1. Pec Fly/ Rear Dletoids 30~40min.
2. Leg Press (300~400kd)
3. Shoulder Press
4. Squat
5. Upright Row
6. Biceps/Triceps 20~30min.
7. Abdominal/ Low back
peroics & rer Cuter e
& 16 Glute/ Hamstrings 40~50% 50~80% 65~75%
Resistance ' (11~13) (13~16) (14~1b) .
Training 11. Chest Press Speed : max
12. Leg Curl
A machine time
- Exercise with dumbbells 1 min.
1. Wrist Push up & down
2. Wrist pull & down Dumbbell
3. Leg bend & stretch weight:
4. Arm open & close up 1kg,
5. A arm bend & stretch
6. A hand pull-up & down
7. Two hand front-up & down
8. The back head arm bend &
stretch
Coll-down - Stretching (5~6 kinds) 40% (11) 40% (11) 40% (11) 8~10min.
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o 127012) 250l
2 A7 As= SPSS/WIN Ver. 17.0% ©] 83!
o BE W9l Hi + RFHUAR A&
7} &7 W9 W= 2 (Frequency analysis)@} 7]
%52 (Descriptive analysis)S AAlslgien, &gt
5 AF #mHE Y] Y8tk Paired

samples t-test® HASH. FolFEE «=.052

w3

1. 12F7ke] 2H2S M-% slgioiae] A
=4 53 A}

BT A F unelge] AARYe AF 2%

G A, ALRAS, AAYE, BIAYE, 7]

<Tab1e 3>3'Jr 2t
H]u}o:]/H o] x4l ;q] ZA
69.43+8.36kgllA +F F 66.13+7.96ke=R A3}
o fog 2pe](pX.001) 7} bk, 2572 &%
A 41.24%5 30kgollA 5 ¥ 40.63+5.21kgZ &
sto] frefgh Aol (p(.05)7F vEksttt AAEEE &

Hlgtel el AAzY, A 2 e

Tol vIAE 9o

3

N

25.13+2.96kgolA & F 23.18+3.69ks=
adte] frel g ko] (p(.05)7F VEksker, A=A
= &% A 27.8242.57°14 &F F 26.43+2.69%
Fasto] fof g 2ko] (p(.001)7F vyttt AAES
& A 36.97+1.98%°04 && ¥ 35.01+3.55% %
dasto]l frefgh 2ol (p(.05)7F YERskom, Waist
Hip Ratio (WHR)2 &% & 0.910.03%°14 &

& F 0.89+0.03%2 #aste] folgk Abo](p(.01)
7F vebsdt. 71££H*P%t w5 A 1315.17£121.38
loll A &% F 1301.08+ 118.96kd= 7HAste] fro
g Aol (p(.05)7F vehskon, aejm A &
% A 97.56+16.68cn’NA %5 F 92.39+20.23ci”

asto] frolg 24l (p.05)7F Vb

¢

A AL o

Mo oy

N

A=

3= (Table 4)% 2.
W]z} o)
27.48+5 11kgAA &%

AHZg % 7

Table 3. The Changes in Body Composition After Combined Exercise for 12 weeks

M=SD

T 2 N t o)
pre post

Weight (ke) 12 69.43 + 8.36 66.13 = 7.96 5.870 (.001 ***
Fat Free Mass (kg) 12 41.24 + 5.30 40.63 + 5.21 2.230 .048 *
Body Fat Mass (ke) 12 25.13 £ 2.96 23.18 £ 3.69 2.6556 022 *
Body Mass Index (kg/m?) 12 27.82 £ 2.57 26.43 + 2.69 8.222 (.007 ***
Body Fat (%) 12 36.97 + 1.98 365.01 = 3.5b6 2.753 019 *
Waist Hip Radio (%) 12 0.91 £ 0.03 0.89 = 0.03 4.262 .001 **
Basal Metabolic Rate (heal) 12 1315.17 £ 121.38 1301.08 + 118.96 2.223 .048 *
Intra Abdominal Fat (cm?) 12 97.56 * 16.68 92.39 + 20.23 2.260 045 *
(* pC.05, ** pC.01, *** p(.001)

Table 4. The Changes in Physical Fitness Variable After Combined Exercise for 12 weeks

M=SD

T = pre post t P
Muscle Strength  Grip strength (kg) 12 27.48+5.11 28.76+¥4.86 -5.329 <.0071 ***
Muscle Endurance Sit up (time) 12 17.50£10.25 25.92+8.32 -6.448 <.001 ***
Flexibility Sitting trunk flexion (cm) 12 43.33+6.55 48.12+7.41 -4.540 <{.001 ***
Cadiac Endurance 20m Suttle-run (time) 12 19.08+5.71 25.75+8.68 -3.808 .003 **
(** pC.01, *** p<.001)
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Table b. The Changes in Metabolic Syndrome After Combined Exercise for 12 weeks

M=SD

T 2 N t p
pre post

TG (mg-d£-1) 12 98.33 £ 27.13 76.33 = 20.99 4.099 .002 **
HDL-C (mg-de-1) 12 54.50 £ 11.65 58.24 + 12.41 -5.558 (.001 ***
Glucose (mg-de-1) 12 113.50 + 9.75 102.50 + 4.96 4.194 .002 **
SBP (mmHg) 12 118.17 £ 9.84 111.33 + 7.09 2.303 042 *
DBP (mmHg) 12 70.75 = 8.67 67.17 = 7.93 1.564 146
WC (cm) 12 86.84 + 5.67 83.61 + 6.28 3.299 .007 **
(* p{.05, ** p.01, *** p{.001)

TG: Triglycerides, HDL-C: high density lipoprotein-Cholesterol, SBP: systolic blood pressure,
DBP; diastolic blood pressure, WC; waist circumference

o] 2] 2ol (pd.001)7} VR, A+
4 17.50£10.258]14 &5 F 25.9248.323] 2
*7]"5]'04 el Aol (p<.001) 7} ‘%EPXALTJF FAge
A 43.33+6.55nl4] % F 48.12+7.41n=
?7}3}04 23k Aol (p(.001)7} Uehgen, a8n
AAATEL &5 A 19.08+5.713)04 &5 F
25.75+8.68312 F7Ist] #2ldt Al (p(.01)7F v

o O
R I ST

A, A=A dg, £57185 o]
g9, slg=sdE SYsislon AlFAl 2de vt

(Table 5)%} 2t}
v e] drssat &8 5 SAAWE 5 A
98.33+27.13mg- dl el A = )
2 ghaeie] folg 2] (p(.01)7} Ura}kkouﬂ g
EAAg A e o= 54 50+11.55mg-dl oA &5
T 58.24+12.41ng-d¢'R  Zrlele]  fold
(p¢.001)7} Uehsdth d9e &% A 113.5049.75
ng-d¢lelA &5 T 102.50:4.96mg 0 E FAae
frefgt Aol (p(.01)7F UeRgen, 57185 2%
118.17+9.84mmHgellM 2% ¥ 111.33+7.09mmHg
2 gl {93t Aol (p(.05) 71, o188k 5
A 70.75+8.67mmHgolA % % 67.17+7.93mmHg
2 ARt fole 2}017} vehdA] exsit. e
1 FEEUE %5 A 86.84+5.67cmollM 5 T

(e}
=&

422

83.61+6.28cm= 7Hadto] gk ato] (p{.01)7}
Ebsitt.

w Ao E vt A EE e s B3 =
23S Agsto] AAz HsEs AvE 23 AS
i AdZAE, AALE, BRAE

2008)
3= 5%(Son et al.,
FAY HZe AARA HWEl Ars) ¢ is
Uelgth s 2 APfdMe 5% E=3
Boted BAHCR Fhasm gk HRk X F A
o] &4 glo]l AAW |

H 2821 A
3t A=

201D gtke Agd+e] 2
ol %
=

BEE A F 2898 447 debdthians,
).

olelg 28| 7
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A% Edoldo] AFEWHA Yehe diA duA
A2 Qg Azgln Hastn YtHWilmore &
Costill, 2002), 18|31 A EL B AW Eol H]3|
we 25%E /2 7] "Rl (Eom & Jung,
2012) & A7 FApt vl gdolels HE et
o Fadr|AFE gl de Ze] ok 4lA
o &7l sidsly] Wi, 83esS 53 I5F
9] o] vehIZt HA] gkewEt A€t o
SEAEY 2EE B FF 2o AgHen 2
ol ATy} 2 gstelat AlsE)

a3 B AFeA] APeQE AREd 2, 2

3
Hur, 2007)¢ HAZ H3htsol H|vedAde] 214
T4 2 ARl AN dFe nRve AT
(Kim & Khil, 2010)7} £ 5] Axe} dX|gto]
Uelgth o]A3 o] AFelA &8 4L A P 5
Bolo] LS gt ] YsteiMe 53
24 F e %59 & P} AdEn
#ash A acle] g2 Hke R ¢
gAEEae] i 84S YEed =8l dve
AgAF(Dandona, Andona, & Bandyopadhyay,
20040 & EdZ dAe$T WHee B8 2 A
A, d9, £5718%, sEEdE Aasihe
o, pEEA AT gL Zr1so 24 FAR0 e
37 e
165 BFteoz FHATEsErE Aadvke
T(Park, Kim, Park, Kwon, & Park, 2003)*%
olgfet A¥= el o3l AT ZaEio G}
<7H =
reg|Ze|Mgte] =(HTGL:  hepatic  triglyceride
lipase)®] &4 A9 T2 & FHolA F8A
o & S 259 nEZsde) U AslEaa &
gste] gzl mlole RNl FE F7le] wE Alx
il (Haskell, 1984)cle} Attt} B3
Ao e FY~HES FAIH, AdE
ol AX e FY== S dAlstd Za
e BFEHAst

(CAD: coronary artery disease)®] o¥izlz <&

2
1o
m

2
£
A

[
i,
i
off
o
2
o2
o
=)
>
N,

24 & (Gordon, Castelli, Hjortland, Kannel,
& Dawber, 1977), Rt Eo|A E3eF &
Aol FrRslithe Ao A= 1 ¥
59| glycogen®] +F & nAHL, ZH% &
o Aoz RE ARte] felrt F7kEle] Al
AURYP o R o] &5 H|Eo] EollozH uFe
2 arexdgdoe] Z7lslA 57] wlfo|th(Yang,
2008). 18z AlAlE 47 o|FR AHe Asta

AFE Z7bee Ae 9 Fobd AADE Fol

3T

o] F7HE 7EA 9 AEEA Y
784 (Kullo, Hensrud, & Allison, 2002) @th=
Agaqrzt 2 Ao AxE s Fu s
& F Utk mEA Aol detAY AJALE e
Algdo] EEAQl Al vlg] diAleETte] Y Jhe
Aol Tl A Eow Ao A= 5 W

s TR S g% F AbE

e &l AsH A Fae vk ddbd o
A ASE BT SEARY] a3 A
Akl S84 Eake ol A3l olilE Frhe

A}

A7 £ AFE FHEF2 UrH(Rod, Richard,
& Gregory, 2004). & & AT o] Fozl E3HE
ol AALE S7IR Qg AA YT AH] NS
=i, olgd Wske dEAA 9 e A,
=, A JiAde] B3t sl AlsdTh
B AT Ak 2o AA, AFAEE
Agte Aoz QI3

i

F gk =4, 129
Agkd A b BAwe] dole ¥ A7ddtl
gk Al o ol & & vk AlA, w

2
=2

sy

= | fn =8
m, B QTE BALA ol Tl BIeE Tra
Aol v e PEelaA AEaAR ATols] o
Bol fr8% ARE urlzd ATHIZ & UL A
A=}

9,
o
in}
e
=2
=
n=h
2
oX
o
=

gom Fpe I3 Ly
HaE BgeEd ANE AFHAA A= 97

A= L
= AolA B A7 9olv} e wagh),
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%(p< 001), &% (p<.05), AR (p.05), A
A4 (p<.001), AARE(.05), HFAHE[D.0
71202 (pC.05), WA (p(.05) B5F 7HAalsd

EA, BEEdl we vntdde] A W=
H(p<.001), A7 (p<.001), A4 (p<.001),
HA 7 (p.01) BF 78T

AR, E-Eo] e vwtalde] gisda 8
Hale FAARPC0D), B (01, FE7148
(p€.05) 2R3 sl (p€.0) = A&siner, o
LA AT (p(.001) 78T, kAR o]¢br]
dste] Wgle vepdA] gsitt,

—= o&

[y

juba) ru,—“
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ABSTRACT

Effects of a 12-week Combined Exercise Training Program on the
Body Composition, Physical Fitness Levels, and Metabolic
Syndrome Profiles of Obese Women

Ha, Chang-Ho (Research Scholar, North Carolina A&T State University)
Ha, Sung (Professor, Dongguk University)

So, Wi-Young (Assistant Professor, Seoul Women's University)

Purpose: The purpose of this study was to examine the effect of a 12-week combined
exercise training program on the body composition, physical fitness levels, and metabolic
syndrome profiles of obese women. Methods: Twelve obese women were assigned to the
combined exercise training program group. The women underwent training for 70 - 90 min/d,
three times per week for a period of 12 weeks. Paired samples t-tests were performed using
SPSS ver. 17.0 for analysis of the results. Results: The results of this study showed that
body-composition parameters such as weight, fat-free mass, body fat mass, body-mass index,
body fat, waist-hip ratio, basal metabolic rate, and intra—abdominal fat, physical fitness
parameters such as muscle strength, muscle endurance, flexibility, and cardiac endurance,
and metabolic syndrome biomarkers such as triglyceride levels, high-density lipoprotein
cholesterol levels, glucose levels, systolic blood pressure, and waist circumference before
participation the training program differed significantly from those after participation in the
training program (p<0.05). However, diastolic blood pressure before participation in the
training program did not differ significantly from that after participation in the training
program (p»0.05). Conclusion: We concluded that a 12-week combined exercise training
program could be a good exercise program for improvement of the body composition, physical

fitness levels, and metabolic syndrome profiles of obese women.

Key words : Body composition, Combined exercise, Metabolic syndrome, Obese women,
Physical fitness
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