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o[A & BITE AV} FIIEO] wet WEWAY £ Qlso]
A AsAez UeEPdT = AMEo]l WHAHA, ot #2 =
Reaven(1988)2 'Syndrome X' &2 Qlad AFd Fo o2t FYstA
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 ATolM ARESHE 8 &old it Fe= ta 2o

]3] &2 (waist circumference)(dd)>80cm, Y<U(blood pressure)=>
130/85mmHg, %/ X¥H(triglyceride)>150mg/d0, 1T A THl Z Y AHE
(HDL-C)<50mg/d0, 5=2d(glucose)>110mg/dd & 57tX] A|® 719 37t
Al ool 7IEAIE oW fiatgedor AT & e AFARY 71E

%2 AZsta QTHNCEP, 2001).

2) &4 X|¥k(triglyceride, TG)

u

FAR YL 4329 glycerolo] ester’t A 1oz x|Ao] 98-99%=
AHRlsks 7 &9t AE2=Z Aol e Age dFo=A AU Ay

2 FAHE 29 gREol S4Rgeld. =2
AHEW RS o] Qe WS 2o YAAAroln ApAA ] EAst
gdel #Al=  150mg/dd  o]stolH,
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4o F&HM Mzos AYsts d7oln, ¥z fAndseEs
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Aupatat Asre 3t ZYAHES0] £ AHE 70%, UM 30%: free
cholesterol AMEj& Zxjsl=g o] A2 3dtsto] = Z g AES(Total
cholesterol: TC) o2t oteHO]H, AX++, 1988). F4HEH +Al= 199
mg/d0 o]sto]n], 200-239mg/d0 ZAASZF, 240mg/d0 oA 1 ZE AHSE

g5ol2tal et

4) 3195 Xduwl ZgAHE(high density lipoprotein cholesterol,
HDL-C)

AAE A FHAHER W2 FF2 WAool AHA|st Qlon(ef
45-50%), =9 FHAHEM AXA, 1 oty v[F9 FEAA
e o] it opefet A= Aol Ihup 7 Woll A AJ4tE] oy, of2 st
H F57F d=d 7P 2= et 22 HDL:9} HDLso|t}. 1@k Xl

iy
Hu

A AHES W HO ZAHES Al7ste ARtZ &#A floun|, HDL

=2

o xAo| BYAEEL o= Lukslo] A= u¥s: UL oz Fw

5) AYr X|gduw ZgAHE(low density lipoprotein cholesterol,

LDL-C)

AUE Aoy Y AHEe e wio| 2IAHEW AR Py



6) Al =4 (body composition)

MRS R4Sk 459 BN, dAAd g= 9ulsty
(Going & David, 2001), AAI=/9] F7h= ZF 719 AAY 7240 &
Bol oot giabe, AAFEEY d=, AEY & S 22 AR a9l
== A=QIAtR A¥tetA]7]7] 915t Z e stth(Goran, 1998). wafAf ofH
ZAolY 713 R FAIY dAa 5ol AAE oAEA FAstL A=THE Dot
o1 el 2 4 45 YRR deAY JUAR vles ste A
olt}. ¥ dlox= Weight, BMI, FM, FFM, %Fat, WHRS &% 519

S

A=

rlo
~

7) WMl ¢ (pulse wave velocity: PWV)

AupsEl BHY £ AW AolE FHsts ¥YsEY K2
PWVE Sajsio] £9t Foibco] afet Suo] it we
=, sHe] WG FettElr) et FHHAE A He, AA =

RS fis o 71 O _}F‘E} =
B ootk vEWY Wyoe: AEW-235Y, FEU-tE Y, F59Y-0)
Hed, tEsH-Suis, dest-d5sW 5 o FHoAM AFEHA]

(carotid-femoral PWV: c¢-fPWV)1} Arebzoi-vt=&=08(brachial-ankle



JATES S H(metabolic syndrome)2 Reaven(1988)0] ‘Syndrome X =&
Rlad AYE Feolet gEstdon, ANARAZ]IFH(WHO, 1988)04+=
o] F HAtSTToZ Aosty AFAQ AT 7|E2 AAlSstY tH(Alberti kg,
1988). LAE= ol HIUA= A4 SHACo2 EAjsteE ez Hfo
U, #Zol& o]2fst AFo] ddAor FUEDH do Addo] e e

=

wrsiAlol ohet gAbE ch. NCEP(2001)

o
E
r
=
Hu
o
=
sIm
o
o
.
i_“
1
3@

o= SXu|eh, 1 E, 1L TG, A HDL-C, T 5 57}X] A|& 7F&0 3
7FA] ol4fo] TIEAlE oW tASEwoR ATd £ Qe HFadY 7
Fx12 RSt 9drt,
SRS O Jl1Ee 7 Yael Azt slEo] ch2s dehted),
WHO?} A|3xF ZdAHE A|R(NCEP-ATP 1. National Cholesterol
Education Program in Adult Treatment Panel II), A7 @& HUW(IDF;
International Diabetes Federation, 2005) §©°] tj&Ao|tt Xt 7|&&
WHO(1988)0f A AAISHAA| T AA| 4ol A-&str]ofl= Aol ql7]of
FRor g A9E 4 ot Ut E dREEY giAS e
ToflAet ol 2001'd ul=olA Lamd NCEP-ATP Il 7|&S A&
o, 5889l F A A AAFA 7 Z22d= =45)
Y  HHu[To] 4 Aoz  Uepgdezx  FgQlo  we
o}

Bl F A1l ulgto] gt 71F) 7] Fe

oS

&

re

r_l

(A

(@]
olr
ST}

rol

APC(Asia-Pacific Criteria; O}A]



ofxlotel Exo] el el el WAto] A$ 90am ol4}, oixte] AL 80
@t 1 TG ¥Z¥ A HDL-C @3 Ao 7]E9

NCEP-ATP Hg 7|%0] 2A8% A& Ugo] H7tel IDF o3 H8s%

t}. IDF 7|32 @ TG @52 TG7} 150mg/dy ol4fol7L} 1 TG &% A&
e

—Or‘
50mg/de UjTro]AL A HDL-C €52 X|&s5t7] fleh of= =& 59 4%
2 Aojstgct. 1@YS NCEP-ATP 1o 9]sto] 4%7] @go] 130mmHg
EL o]gy] o] 85mHg o4 E= YR RE dH=
B AR Follole F5 Al @30] 110mg/d o] E= BT A& ste 4
2 skt SHAIRE AR = tiAbS- 2ol oieh gojet ATV|E2 BE

s srgElx] oo AlEjolct HiAESE YRR AY JES <E >3

¢ = T =
£28H|gt =90cm('d), =80am(H)(OFA|OF 7| &)
oY >130/85mHg =2 1Y 2|24 =&
76 ¥= =150mg/d¢ O]d &2 2 BA =&
Z HDL-C &= <40mg/d('F), <50mg/de(0]) &2 2| =2H =&
St Zhoj ZEA=110mg/d £2 A2Y Ykt

(NCEP-ATP II, 2001: IDF, 2005)
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1986).

oAb o UEpdrHKahn,
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=

Zro] e]upobA| e}
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7}, HDL-C
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Pt

=
o

o]

_13_



o/J
~

Lkl

o] =lt}H(The Expert panel, 2001).
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1998; Taylor et al.,

T3 Qth(Molarius et al.,

1998).
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(Katsilambors, 2000).
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1991; Seidell et al.,
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Poﬂ’

1989;

o] Qt}(Fujioka et al.,

1992).
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o
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1. A5 A%

2 7o MYAE AN SHAL UASEE A% ZeAE 2gAd A
ofst A & 0lF BelAHE wSEzIM ARSI AW J)E
(NCEP, 2001)7} ofxlo} Efm o} x<o] ulgto] chat 7]&(APC)] o} Aste]

WC=80cm, BP>130/85mmHg, TG>150mg/d?, HDL-C<50mg/d?, Glucose=>
110mg/d0 % 37FA] o]d3 AT ALY 5 Jd A ZA17F @
L 40-500) FHolY 209 L Chgos AASAC. HAXSS WPl
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E 2 M E4
1E Lfolyrs)  AIZ(an)  MF(kg)  MALE®%) BMI(ky/m?)
C (n=b) 48.80t6.14 159.34£2.96 75.84£6.22 40.18+4.28 29.96+2.48
R (n=5) 50.40+1.52 152.24+5.20 62.36+8.02 37.22+4.67 26.90x2.64
A (n=5) 52.60x4.16 155.74%+6.51 63.6217.65 38.80+4.70 26.48%+4.25
R+A (n=5) 51.20+£5.89 159.54+4.37 65.48+9.99 33.64£3.70 25.68+£3.13
Mean=+SD

C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.
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7102 <& 3>of AAE uiet &

ot

4z 71 2k
ol AP 2 ALTA MY 2011. 01 2011. 03
ey 2A 2 7R MY 2011. 04 ~ 2011. 06
ora 23 2011. 05 ~ 2011. 06
=4 2011. 07 ~ 2011. 09
SsAAME F 2d 2AM 2011. 10 ~ 2011. 10
=2 2011. 11 ~ 2012. 05
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27 AUl <® 4>0] AAE vpet 2T}

B4 2% Y

25 CEEICHD 2yys

A4 Doosan Jenix(Korea) Height, Weight

BMI(kg/mi), Fat mass(kg),

] Fat free mass(kg),

AlA 2M Inbody 4.0(Korea)

percent body fat(%),
Waist-hip ratio

2 Jawon FT-500(Korea) SBP, DBP

o 5 A Advia1650(Japan) 16, TC,

e HDL-C, LDL-C, Glucose

PWV Vp-1000(Japan) Rb-aPWV, Lb-aPWV.

Aldbs Polar(Finland) Heart rate
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1) @ 2t
24417t o] A3 gFol AL MFLS AP S, HaF 124
2 JES SASIES O 5, AUAAAN APL Ut AP 2y
5% o 3000rpmoz WA HAA BAS Lastuch BE @o

At-&st ZFH](ADVIA 1650, Bayer, Japan)E ©o|&3sto] A5t on, TG
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-

rlo

Lipase, GK, GPD, colorimetry ¥¥ © 2 Triglycerides reagents KitS A}
ast9ia, TCe HDL-C= Enzymatic, colorimetry wW®o=z 7h7F
Cholesterol reagents Kite} Direct HDL-Cholesterol KitE A}835t% 00,
LDL-C+= EIA "oz Direct LDL-Cholesterol KitS A8t T},
Glucose= Enzymatic, Glucose Oxidase ¥¥l-& o] &3t BAsYG T A
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=R A(TG, TC, HDL-C, LDL-C), AlF|Z=A(Weight, BMI, FM, FFM,
%Fat, WHR) @ PWV(Rb-aPWV, Lb-aPWV)o] 0]x]x oskS BAM3H Ax}t
= o3 Zo

L gAEEZ J9FAR

AT IE(A) - 5 15R+A) A - T WC WHalel 7F 1H9
WC R}o]l= <®E 8-9>, <™ 4-7>31} Zc}
B8 ZHAI7|0f 02 18W WC 2
pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 96.00£4.69 96.80+t4.82 97.80+£5.96 597

R 90.20£3.70 86.00+4.64 83.20%+6.38 12,667
A 90.00+£3.81 88.00+4.64 82.90+5.34  46.756™ a>c, b>c

R+A 89.00+£3.67 86.00+2.92 81.00+3.94  35.000™ a>c, b>c

“p<.01, ™ p<.001, a= pre, b= éweeks, c=12weeks
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EAIee AY A 96.00£4.69cmo|A] 653 T 96.80+£4.82cm, 12%F =
97.80+5.96cm=z UERGOT, S9]st Xto]l= ¢

A& A 90.20+3.70cnollA] 6% & 86.00+4.64cm, 127 & 83.20+6.38mz
dastel goF Alol2  UebAtHp<.0l). fAreE5IEe MY A
90.00£3.81cmof|A] 6& & 88.00+4.64cm, 125 S 82.

9 9oE AtolE  UehAth(p<.001). EF HPLEISE AP A
89.00£3.67cmo|A] 65 & 86.00£2.92cm, 125 = 81.
0j-9 9ol Atol2 LpERATH p<.001).

H
(@)
(@)
H
w
<o)
N
Q
n
oy
P>
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=N
£
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H 9. WC2| Repeated Measures of ANOVA Z it

Source SS ar MS F post-hoc
Group 1287.713 3 429.238 7.538™  C-RAR+A
Error 911.033 16 56.940
Time 260.108 2 130.0564  33.598™
Group X Time 169.525 6 28.254 7.299™
Error 123.867 32 3.871
“p<.01, *p<.001

C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.

<HE oA H = il =
H, 28 A Jtol= {olst Ato]E& UEFWHI(F=7.538, p<.01), AISH S

o weleh Atol& UERHOT(£=33.598, p<.001), AT FGA7]9 4=
e Uf9 gost A0 R UERGTHFAE7.299, p<.001).
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2) FRA171 g 1§ ] SBPY o]

E 10, 2HA7|of W2 184 SBP AL

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD

C 132.00+8.57 127.80£8.96 127.40+9.63 .649
R 133.80+£2.39 115.20£10.04 115.40£7.47 12.061" a>c
A 129.00£9.77 117.60+6.66 114.40+£11.85 5.722"

R+A 129.60+£10.62 117.20+10.99 120.40£11.37 5.633"

"p<.05, "p<.01, a= pre, b= béweeks, c=12weeks

EAqOES AF A 132.00+8.57mmHgo|A] 65 = 127.80+8.96mnHg, 12
2 § 127.40+9.63mmHg= YEPOn], Folgt Rfo]= ¢t 28y AT

AMAFEIEFS A A 129.00+9.77mmHgol| Al 65 $ 117.60+6.66mmHg,
122~ & 114.40+11.85mmHg=2 7tAsto] 89Jst xlo]S UEHTH p<.05). E
Edes1EE AY A 129.60+10.62mmHgoflA] 653 & 117.20+10.99mm

o

Hg, 123 2 120.40+11.37mmHg= 7t4A5te] 893t Xlo]& UEFITH p<.05).
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H 11. SBP2| Repeated Measures of ANOVA Z& 1}

Source 5S ar MS F
Group 693.383 3 231.128 1.359
Error 2721.6 16 170.100
Time 1817.433 2 908.717 19.584™
Group X Time 391.767 6 65.294 1.407
Error 1484.800 32 46.4
" p<.001

B 115014 B ujeh Zo| SBPO| it WSy BARA Zug 4w
ue. ey A do: SO3 Aol UErA kAR
o .

=
272719 A5 A

i)

205t afo]2 LJEFHCHF=19.584, p<.001).
82 Qo Aol S LEhA erolct.

_'.4

O
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H 12. EZA17|0 Ir& 1528 DBP ZAit

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD

C 81.00£9.14 80.60+13.52 81.00£12.47 .029
R 89.20£2.86 74.80+£6.50 79.40+3.29 22.291™ a>b,c
A 83.80+£6.94 78.60+5.03 78.00+7.97 1.513

R+A 84.00+£8.69 78.00+6.44 78.20+5.89 3.100

“p<.01, a= pre, b= b6weeks, c=12weeks

A

N

S2 AY A 81.00+£9.14mmHgof| 4] 65 & 80.60+13.52mmnHg, 123

=]

81.00+12.47mHge UERton, 9o]st xfo]= loity T} st

Mo

_§_

=22 A3 & 89.20+2.86mmHgol|A] 6= & 74.80+6.50mmHg, 1237 <
79.40+3.29mmHg 2 7ZFAste] ojQ 995t xlo]2 UERACH p<.01). SAtA L
15

A A 83.80+£6.94mmHgolA 65 & 78.60+5.03mmHg, 124 &

8.00+7.97mHg2 ZtASIRAIY SO3t Aol Qloich EF BALEIE

~J

A A 84.00£8.69mmHgollA] 6% < 78.00£6.44mmHg, 12% <

1

0
78.20+5.89mmHg 2 7FASIF R gF 895k Rfo]= QiQiTh,
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H 13. DBPY Repeated Measures of ANOVA Zdt

Source 55 dar MS F
Group 12.717 3 4.239 .027
Error 2497 .467 16 156.092
Time 481.300 2 240.650 13.067
Group X Time 278.033 6 46.339 2.516"
Error 589.333 32 18.417
"p<.05, ™" p<.001

<E 1304 B ule} o] DBPo| that WIEEA PARA AuE Am
99, Fan A ol 903t xolS UetAl U, Fas 544
| ZollAE Uhg Qojgt xfo]& UEHITHA13.067, p<.001). £ Ak
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JFO] Glucose A}o]= <®E 14-15>, <2 16-19>3} 7},

H 14, 2 A|7|0| 2 1Y Glucose Zt

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 121.20£11.48 116.80£9.52 128.00+£12.37 9.080" b>c
R 132.00£15.95 126.20+£19.11 119.20£20.97 4.921"
A 143.40£42.89 125.40+19.13 118.20+9.96 2.489

R+A 139.404£27.63 119.40+£18.64 113.00+19.38 10.784""

"p<.05, "p<.01, a= pre, b= éweeks, c=12weeks

EqoEse A A 121.20+11.48mg/d0olA] 63 © 116.80+9.52 mg/dq,
12 & 128.0012.37mg/d02 Z7}sto] )S Qold Atol2 Uepym
(p<.01), AFE=15& Ad A 132.00+15.95mg/d0 oA 657 =
126.20+19.11mg/d0, 1223 3 119.20+20.97mg/d0=2 7tAdte] S-9]st Xlo]=
UERYCHp<.05). T2} SAtA 58S A% A 143.40+42.89ng/d0of A
6% 5 125.40+19.13mg/de, 12% & 118.20+9.96mg/d0Z 7t43tR oLt &
o)t tol2 UtEMA] oIgich BEeE 18 A% A 139.40+27.63mg/d00]
Al 6% T 119.40+18.64mg/dQ, 123 < 113.00+19.38mg/d0=2 ZFASto Of
o golst atolz UERYTHp<.01).

o [
(@]
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H 15. Glucose? Repeated Measures of ANOVA Z 1t

Source 5SS dr

MS F
Group 399.650 3 133.217 125
Error 17015.333 16 1063.458
Time 2387.233 2 1193.617 9.830™"
Group X Time 1923.300 6 320.550 2.640"
Error 3885.467 32 121.421
"p<.01, ™" p<.001

<# 15504 B vRe} Zo] Glucoseo]| tfsh ¥hE=

-

oX

=] =]
AN Autg

dmee, Zag Ag ol 993 Ato]2 UEhjA] ARG, Aad &
T

BAPZT oM = ol ot Ato]S UERHTH(A=9.830, p<.001).
W ZGA7NY GeAEE Foeh Aoz LUERGTHF=2.640, p<.05).

ro
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N
g

E5AA

1) ZgA710] T2 1§ 7he] TGO Aol

B 16 A7)0 02 18 T6 21

pre bweeks 12weeks
Group F post-hoc
M=£SD M=£SD M=£SD
C 191.20£39.92 221.80£124.64 225.00+£99.34 .656

R 212.80+120.68 189.40+130.05 121.00+45.49 2.373
A 145.80+£43.18 105.20+£22.38 73.20%+17.17 10.891™ a>c, b>c

R+A 137.60£71.81 105.20£75.97 68.60%£29.53 5.576

‘p<.05, “p<.01, a= pre, b= bweeks, c=12weeks

SAIE2> Ad A 191.20£39.92mg/d0oll A 65 & 221.80+124.64 mg/

de, 124 3% 225.00£99.34mg/d0=2 UEFFOW, QoJst Xlo]= Pt ESH
s1eE AY A 212.80+120.68mg/d0ollA] 64 & 189.40+130.05mg

/A0, 123 % 121.00+£45.49mg/d02 A4S AT G295t Rfol= UATt. T
%

r&v

olr

MALEIES AP A 145.80:43.18mg/dio]A 6% B
105.20+22.38mg/dQ, 125 73.20+17.17mg/d0 2 7tAosto] o 8-9]st X}

5
0|2 UERATHp<.01). 3 BIeEIE L A3 A 137.60+71.81mg/dLof Al

Dall
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H 17. TGS Repeated Measures of ANOVA Z 1}

Source 55 ar MS F
Group 126225.467 3 42075.156 2.966
Error 227007.6 16 14187.975
Time 25863.433 2 12931.717 5.668™
Group X Time 25529.633 6 4254939 1.865
Error 73013.600 32 2281.675
“p<.01
<E 17>0|M Ei= Hie} go] TGO tish vrE54 FARA Zas dme
W, e AW Aot §oF Aol Ut LAY, Fau SHA]
POl A= i Folet Ato]S WERRHTH(#=5.668, p<.01). 22y AT 54
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E 18. 2A|7|0| 02 184 TC AL

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 181.60£27.11 190.80+£22.33 203.40+52.36 .823

R 206.40+32.74 222.00+23.22 227.00+15.72 2.798
A 199.20£35.16 187.20£28.16 186.00£25.41 1.502

R+A 185.60£51.04 167.00+£38.08 164.40+23.65 1.300

a= pre, b= éweeks, c=12weeks

EA1E5S A A 181.60+27.11mg/deofA] 6% & 190.80+22.33mg/dQ,
12% % 203.40+52.36mg/dl2 UERFOD §ol3t ol gigith. AT LE
5% A A 206.40+32.74mg/d0o| A 65 T 222.00£23.22mg/de, 125

00+15.720g/d02 §ol5t AtolS UehjAl erotth. EF SAALE

S AY A 199.20+£35.16mg/d0o|A] 63 < 187.20+28.16mg/dQ, 12%
% 186.00+25.41ng/d02 743t O SOl Afo] S UehfAl otct. B
Sz 5T AP A 185.60+£51.04mg/d0olA 6% F 167.00£38.08mg/dQ,
125 % 164.40:23.65mg/d02 ZA1AOU SOl AfolS UerAl e

|4 Hob
N
N
\'I
O

ol
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H 19. TCQ Repeated Measures of ANOVA Z1f

Source 55 ar MS F
Group 16215.783 3 5405.261 2.190
Error 39483.067 16 2467.692
Time 120.033 2 60.017 148
Group X Time 4101.967 6 683.661 1.682
Error 13005.333 32 406.417
<E 19504 Wi ulel Zo| TCo| oist WHEEA BARA Aug Awy
9, FRI AH s fojet xolS UerAl T, Fau FHAIY] 2
M E GOl Afo]S UehfA] rorth EE AT £A7|Y AEAgo]

A= ol atol7l glolct.
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20, 2XA|7|0| CH2 12" HDL-C A1

pre bweeks 12weeks
F post-hoc

Group
M=£SD M=£SD M=£SD

a<b, a>c,

C 61.80+8.67 78.00+10.00 55.40+6.47  82.572™ bs
o

R 65.80+12.64 76.00+£10.93 52.20+£7.98  37.454™ a>c, b>c
A 66.40£14.38 81.40+£11.46 56.00£7.52  36.614™ a<b, b>c

R+A  64.60£14.57 68.60£14.52 59.20%+11.61 672

“p<.001, a= pre, b= b6weeks, c=12weeks

ER2ES A A 61.80+8.67mg/deollA 6% = 78.00+10.00mg/de, 12
ATng/d0 =2 Gaste] ofe gofet Apo]lS UEHHAL(p<.001),
NYLsI15E A & 65.80+12.64ng/dd oA 6% 5 76.00+10.93mg/de,

= +7.98mg/d02 FAaste] o Foleh xtolE YERHTH(p<.001).
E3 QAL =8 MY A 66.40+14.38mg/d0OIA 65 F 81.40+11.46

=R
fo
(@]
o
I~
O
CD f
~

= a
mg/dQ, 125 & 56.00+7.52mg/d0 =2 ZtAsto] ofe [ofst Ato]E UERHT
-1 e AFE A 64.60+14.57ng/d0olA 6F T

a

o
i
I
%
Mo
oln
|4
i

68.60+14.52mg/d0, 123 % 59.20+11.61mg/d02 £-9Jst Afo]S UEILA]
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H 21. HDL-CQ| Repeated Measures of ANOVA Z 1}

Source 55 dar MS F
Group 129.917 3 43.306 .160
Error 4327.600 16 270.475
Time 4140.100 2 2070.050 38.477°
Group X Time 495.633 6 82.606 1.535
Error 1721.600 32 53.800
p<.001

<® 21>0]4 Wi utel o] HDL-Col That yhess BARA Hats
Y@, £a3 AW ol o3 Aol UERRA wokAl, Zawm &
A7) ol E o 01 Aol S UERTHF=38.477, p<.001). T2t

Ot 5719 HEAELS SO Aol S UERA] rorct.
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H 22, 2FA|7|0] 02 12 LDL-C AL}

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 105.00£18.32 112.60£16.89 111.00£13.29 1.096
R 119.40+22.46 130.80%£15.29 135.60+10.53 4.480
A 117.60£20.62 111.40+£17.80 110.80%+16.62 .844
R+A 102.00£31.59 99.80+20.90 96.20+13.81 152

SAIE2 AY A 105.00+18.32mg/d0of|A 6% Z 112.60+16.89mg/dq,
2% % 111.00+13.20mg/d2 Uehon) §oIgt ol ot AFLE

—_

ip

285 Ag A 119.40+22.46mg/deol A 6% 5 130.80+15.29mg/dd, 125

135.60+10.53mg/d0 2 903t xfo]2 ERUIR] Qkoict. EdH QAtA =D
& ¥ A 117.60+20.62mg/d0o A 65 & 111.40+17.80mg/de, 1257 &
110.80+16.62mg/d0 2 FAstA oL Folet o] UEHAA] ATt ST
155 A A 102.00+31.59mg/d0o Al 6% £ 99.80+20.90mg/de, 125
£ 96.20+13.81mg/d0= H A O Folet Ato] S WERHA] AT

ol

i

_57_



mg/ di

140

120

100

20

13 32. A 1&

mg/ df

140

120

100

2

20

8 34,

mg/ df

160
140
120

2

pre Bweeks 12weeks pre 6weeks 12weeks

A0 mHE a8 33 AgEsdes S8A7I
f t2 LDL-C #i3t

rE

LDL-C

mgd df
160
140

120 A
100

& 3

pre Bweeks 12weeks pre Bweeks 12weeks

FAL2E

=g

_58_



H 23. LDL-C2Q] Repeated Measures of ANOVA Z1f

Source 5SS ar MS

Group 6627.383 3 2209.128 2.713

Error 13030.267 16 814.392

Time 85.633 2 42.817 332

Group X Time 994.767 6 165.794 1.285

Error 4128.933 32 129.029

<E 23>0|A E i vRel Zro] LDL-Cof o
HEH, ZFgi} of oJgt xtolg UERHA]
7] 2l M= Folgt &t
SolM = [9gt xto]7} gllct.

g BrE a7

. O

Rl RS
v T

1:11__7

L

(0]
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o] Weight R}ol&= <& 24-25>, <7 36-39>9 £t

E 24, 2HA7|0| G2 18Y Weight 21}

pre bweeks 12weeks
Group F post-hoc
M=£SD M=£SD M=£SD

C 75.84+6.22 80.02+10.83 79.26+9.96 1.422
R 62.36+£8.02 61.90+£7.33 61.00+£7.44 7.862"
A 63.62+£7.65 6252+7.83 61.48+7.42 22.440™ a>c, b>c

R+A 65.48+9.99 63.64+955 62.72+10.04 18.9117 a>b,c

‘p<.05, “p<.01, a= pre, b= bweeks, c=12weeks
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Aol 2 LFERACHp<.01).

- 61



kg

95

83

73

70

63

13 36. 4 1s

ka
73
70

65

33

50

13

pre Bweeks 12weelks

2| 7|0 e
Weight 3t
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B 25. Weight?] Repeated Measures of ANOVA ZA1t

Source SS ar MS F post-hoc
Group 2784.209 3 928.070 4.325" C-A
Error 3433.287 16 214580
Time 9.074 2 4537 .980
Group X Time 76.490 6 12.748 2.755"
Error 148.089 32 4.628
"p<.05

C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.
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2) FA17] g 3§ 4] BMIQ Ajo

B 26, ZHA7|0) W2 1EY BMI Zt

pre bweeks 12weeks
Group F post-hoc

M=£SD M=£5D M=£SD

C 29.96+£2.48 31.38%£3.60 31.16%3.17 1.348
R 26.90+£2.64 26.62+2.41 26.26+2.53 9.003™ a>c
A 26.48+t4.25 26.06+4.18 25.50+4.12 29.9677 a>c, b>c

R+A 25.68+3.13 24.88+2.97 24.52+3.20 25212 a>b,c

“p<.01, ™"p<.001, a= pre, b= éweeks, c=12weeks

EAIE2 A A 29.96+2.48kg/miolA] 65 T 31.38+3.60kg/mi, 125
% 31.16+3.17kg/mi o2 o3t Atoly QoTh T2Y AL EITL N

X 26.90+2.64kg/moA 65 T 26.62+2.41kg/m, 125 S 26.26+2.53kg/

_§_
oz ztastel Tje gost xjol= UERATHp<.001). T3 BHLEIEE
AE A 25.68+3.13kg/mo|A] 6= B 24.88+2.97kg/mi, 12 B
24.52+3.20kg/m o2 7tAste 0L &9 Atol S UEFHTH p<.001).

2
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1% 40, SHIE EYAI7|0 T2 a3 41 HY2S51E 27|
BMI 3f & BMI &zt
kg,ﬁmz *i kgjmz *k
| < | |
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pre Gweeks 12weeks pre Bweeks 12weelks
1 42, faa2sds SEA719 19 43. S¥2s1s S8A1710
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H 27. BMI2| Repeated Measures of ANOVA Z 1}

Source 55 df MS F
Group 295.094 3 98.365 3.148
Error 500.003 16 31.250
Time 1.98 2 .990 1.697
Group X Time 10.833 6 1.806 3.094"
Error 18.673 32 0.584
"p<.05

>~l

L ZaEa AT Zols 9olsh AtolS UehA]
A= golg Atolg UEhjAl ottt Lefu}
Lojst Aoz UepJtH A=3.094, p<.05).

[I

r°"
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of Uj% go

gt Ato] 2 Lebdo(p<.001).

67 -

1252 QASET FA0ES tdoz SATE0) - AFLTIER)
QALLEIE(A) - BALEISRA)Y A - F FM et 18 U9
FM ZR}ol= <E 28-29>, <1 44-47>3F 7tk
H 28. SZA7|0) 2 IEE FM 21

pre bweeks 12weeks
Group F post-hoc
M=£SD M=+SD M+SD
C 31.38+£5.82 33.88%7.71 33.76%6.72 1.408
R 23.50+£5.85 23.00x5.62 22.72%5.17 2.815
A 24924573 23324516 22384519  39.868" a;f:
>
R+A 22324585 20224594 18744575 89561 abf:
“p<.001, a= pre, b= 6weeks, c=12weeks
Eqose AP A 31.38+45.82kgo|A 653 33.88+7.71kg, 12% &

33.76+6.72kg0 2 §OIF Afolt  QAch. AFLEITL HE A

23.50+5.85kgo|A] 65 = 23.00+£5.62kg, 12% 22.72+5.17kgo0. 2 7rAs}H

FOo} GOt RpolS YENYA] YTt T2y JAMAREIES AYE A

24.92+5.73kgo| Al 65 = 23.32+5.16kg, 1253 T 22.38+5.19kgo. 2 7tASH

o2 F2st ApolS YEFWHCH(p<.001). E3F SF¥xs1ge A A
22.32+5.85kgo|A] 65 = 20.22+5.94kg, 123 & 18.74+5.75kgo 2 7tASH
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of ANOVA Z 1}

H 29. FMQ| Repeated Measures
Source SS ar MS F post-hoc
Group 1362.978 3 454.326 4.493" C-R+A

Error 1617.911 16 101.119

Time 13.030 2 6.515 3.374°
Group X Time 57.266 6 9.544 4,942

Error 61.797 32 1.931

*p<.05, ~p<.01
C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise

<HE 29>0A H = vie} H
H, Faia A tols Feoler Aol UERAIL(£4.493, p<.05), AFSES
. aa
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12330 QAtS S+ Zd9dE dides SA1E(C) - AZes1ER)
SMALEIF(A) - BYLEIE(RA)O A - F FFM #ste} 18
FFM ZR}o|= <®E 30-31>, <2 48-51>3F Zc}
H 30. SEAI7Iof 2 I1FE FFM At
pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 44461129 46341419 45.5014.06 1.469
R 38.86+2.48 38.90+2.07 38.28%+2.57 3.450
A 38.70£2.88 39.20+3.16 39.10+2.84 1.728
R+A 43161419 43.42+3.68 43.98+4.37 1.903
EqOoEse AP A 44.46+1.29kgoA 653 T 46.34+4.19kg, 123
45.50+4.06kg 02 90l3 Aol Tt EF AILE 18w A

w
©
N
o
+
w
o
=~
OQ
o
=R
o
w
©
=
-+
B
foe)
N
=~
&
lo
U
Jo
1©
2
Dall
Rl
e
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kg kEI

33 7 42
41
30
4{] —
39 4
45 -
38
AQ - 37
36 -
35 - 35
pre Bweeks 12weeks pre Gweeks 12weeks
13 48. Al 1s SEAZI0 OE O3 49, HELETE 2 A|7|0f
FEM et M2 FFM #35t
kg kg
50 43 -
42 4
48 -
41
46 - a0 -
39 4
447 38
37 1
42 -
36
40 A 35 -
pre Bweeks 12weeks pre Gweeks 12weeks
18 50. RifA2E1E SEA7|0 18 51 s¥2s51s S8A7I
T2 FFM g8t T2 FFM g3t



Repeated Measures of ANOVA ZA1t

B 31. FFMY
Source 5SS ar MS F post-hoc
Group 504.805 3 168.268 5.534™ C-R,A
Error 486.461 16 30.404
Time 4.585 2 2.293 2.378
Group X Time 7.944 6 1.324 1.373
Error 30.851 32 0.964

“p<.01
C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.
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B 32, 24A17|0| E O5H %Fat 21t

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD

C 40.18+4.28 41.74+£450 42.30£3.93 1.816

R 37224467 36.76+4.76 36.88+4.13 795
A 38.80+4.70 36.98+3.82 36.06+425  32.919"" a>b.c
>
R+A 33644370 31224457 29364423 52597 abf:

“p<.001, a= pre, b= é6weeks, c=12weeks

EAIESL A A 40.18+4.28%04 63 T 41.74+4.50%, 12% <
42.30£3.93%2 QO3 Afolt Tt EF AFLE 1FL MY A

37.22+4.67%0)| 4 6% & 36.76+4.76%, 125 5 36.88+4.13%=2 99]3l A}
o] 2 UEUA] &t} 2y fAtARs 152 Ad Al 38.80+£4.70%01 A
6% & 36.98+3.82%, 12% & 36.06+4.25%% 7+Asto] Q. 9o]3t xto
= UERHH(p<.001). 3t 525 15 A A 33.64+£3.70%°04 65
5 31.2244.57%, 125 5 29.36+4.23% 2 7tAste] o 9oj3t xfo]2 Lt

EFthH(p<.001).

O
fo
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H 33. %Fat2] Repeated Measures of ANOVA Z 1}

Source 5SS ar MS F post-hoc
Group 758.362 3 252.787 4.727" C-R+A
Error 855.620 16 53.476
Time 17.386 2 8.693 7.876™

Group X Time 60.754 6 10.126 9.174™"
Error 35.320 32 1.104

"p<.05, “p<.01, " p<.001
C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.

<E 335014 Wi vt} 20| %Fato] T3t YIEAA BARM ATz A
v, Zaw A9 ot 908 Ato]2 UERAIL(F=4.727, p<.05), AFEZ
S(post-hoc)A3t ER1ET BFLELE o] ol Atol7} Qoltt. 57
3 £AA17] Aol E 09 9olF Ato]2 LpERYon](F=7.876, p<.01), AT
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# 34 SZAZ|0| IHE I5§E WHR 21

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 0.94+0.04 0.95£0.03 0.95%+0.03 1.424
R 0.90+£0.03 0.90£0.03 0.90%+0.03 1.161
A 0.90£0.04 0.89+£0.04 0.88+0.04 68117
R+A 0.89£0.02 0.88+0.02 0.87%£0.03 16.769™ a>c

"p<.05, "p<.01, a= pre, b= éweeks, c=12weeks

SAIES AY A 0.941£0.04°1A4 6% Z 0.95+0.03, 12%

0.95+0.0302 QoJ3t Aol g9t E3 AFLETIET A
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1 - 094
099 - 093 - -
098 T 092 -
0.97 -
091 -
096
09 4
095
0.94 - 089 7
093 - 088 -
092 - 0.87 A
pre  Bweeks 12weeks pre  Bweeks 12weeks
a8 56, A 1& S71¢0 IhE 18 57. Ad2sde 871
WHR 3} TFE WHR et
096
&
0.94 7 082 4 |
092
09 A
09 4
0.88
0.88
026 - 0.86
0.84 0.84
pre  Bweeks 12weeks pre  Bweeks 12weeks
1Y 58. QAALEIE 23770 1% 59. BY¢es1E 237U
2 WHR B3t w2 WHR B3t
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H 35. WHR2| Repeated Measures of ANOVA Z 1}

Source 5SS ar MS F post-hoc
Group 0.045 3 .015 4.933" C-R+A
Error 0.048 16 .003
Time 0.001 2 .001 7.948™
Group X Time .002 6 .000 4.392"
Error .002 32 0
"p<.05, ~p<.01

C=control, R=resistance exercise, A=aerobic exercise, R+A=aerobictresistance exercise.

<& 355004 B ulel 2o WHRo| that w857 BAHA Zutg Alm
99, Fan AW ot §% AolS UEHII(F4.933, p<.05), A
A(post-hoc) ATt EHIET SHLEIE ol 4% Aot YUk F&
3 £A17] M E ) goldt Ato]2 LR 0 0)(F7.948, p<.01), B
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4. PWV(pulse wave velocity)

1) £4]7]0] T 1§ 7re] Rb-aPWVe] &to]

TAA LS IEA) - SEEsLIERA) A - & Rb-aPWV ¥istet 05
7to] Rb-aPWV Atol= <® 36-37>, <13 60-63>ut Zct.

B 36 %AI7(0| T2 18% Rb-aPWV 23

pre bweeks 12weeks
Group F post-hoc
M=£SD M+SD M+SD
C 1351.40+200.03 1362.00+209.53 1415.20+218.21 5.390°
R 1432.80491.92 1356.20+104.89 1308.40+80.84 16.115™ a>b,c
A 1525.00477.67 1447.80+66.25 1401.60£57.80  24.052" a>c
R+A 1431.60+185.11 1343.40+167.42 1292.80+144.58 5.496" b>c

‘p<.05, “p<.01, *"p<.001, a= pre, b= éweeks, c=12weeks

A

g
rlo

>
o

A 1351.40+200.03cm/s9 A 6% & 1362.00+209.53 cm
/s, 127 3 141520+218.21em/s2 Z7}ste] SoJst xfo]= UERAC

(p<.05). AY¥TsI1eg2 Ad A 1432.80+91.92cm/solA 6%

)
rok

5 1308.40+80.84cn/s2 A3t U)S 5
P GAIAREOEE Ad A 1525.00+77.67 cm
/sO|lAl 63 & 1447.80+£66.25cm/s, 1243 © 1401.60+£57.80cm/s=2 Z+ASH

of T §olst AfolS UERACHp<00l). HIALEIFE Al

o%
]
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1431.60£185.11em/sollA] 6% &  1343.40+167.42cm/s, 123 &

1292.80+144.58cm/s2 7Aoo [9]st xlo] S UERIATH p<.05).
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H 37. Rb-aPWVY Repeated Measures of ANOVA Zdt

Source 55 dar MS F
Group 98623.517 3 32874.506 .550
Error 957074.133 16 59817.133
Time 69208.233 2 34604.117 18.206™

Group X Time 70071.233 6 11678.539 6.144™
Error 60821.867 32 1900.683
p<.001

<E 37>0A HE vip o] Rb-aPWVo] tfigh ghs
YRy, £av AW ol oF Aol Uty A9 Fav &
BAZ] oM = o /o't Afo] & UERRITHA=18.206, p<.001). ET AT
I ERAIZIY GeALAE i [t AolE UERITH(F=6.144,
p<.001).

A
2
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2) 5RAl7]0] W2 1% 7to] Lb-aPWVe] xfo]

H 38. 2FA|7|0 2 D29 Lb-aPWV AL}

pre bweeks 12weeks
Group F post-hoc
M=+SD M=+SD M=+SD
C 1366.00£188.19 1380.00+£220.33 1511.60£263.00 3.788
R 1403.60£61.94 1352.40+86.17 1279.60168.46 22.825"" a>c
A 1511.60£110.63 1447.60£90.87 1420.60+89.38 6.597"
R+A 1464.40+221.22 1383.20£182.18 1310.60+£148.53 7.075" b>c

"p<.05, ""p<.001, a= pre, b= éweeks, c=12weeks

SAIE2 AY A 1366.00£188.19cm/sollA] 653 % 1380.00+220.33 cm
/s, 1253 % 1511.60+£263.00cm/s2 5-2Jst Atol&= QT 22y A=

O . O

2l A 1403.60+61.94cm/sollA] 653 & 1352.40+86.17cm/s, 12%

T

=
S 1279.60+£68.46cm/s2 7rAot OfL S9]st R}o]|E UEFWHTH p<.001). ®

&
Jo
>,
p~
Mo
offt
|J
fu
H1
)_.:
o2

A 1511.60+£110.63cm/solA] 6%
1447.60+90.87cm/s, 1223 & 1420.60+89.38cm/s2 7FASto] 8-9]3t x}o]

uu o

UERACHp<.05). BEeET18e A3 A 1464.40+£221.22cm/s014 6% <
1383.20+182.18cm/s, 1272 & 13
o]2 LHEFHCH p<.05).

—_

0.60+£148.53cm/s2 A5t 9 sH Af
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B 39. Lb-aPWV 2| Repeated Measures of ANOVA Z 1}

Source SS dr MS

Group 106961.733 3 35653.911 526

Error 1085356 16 67834.750

Time 35313.600 17656.800 4.644°

Group X Time 149079.467 24846.578 6.536™"

Error 121653.600 32 3801.675

"p<.05, " p<.001

<#E 39>0A HE Hpe} o] Lb-aPWVo] tieh uhs
AmEd, 230 J Fole [T Aol UEUA]
FA7] ol et AtolS WERRH/=4.644, p<.05).
A719) F2 Ao e o Rofgt Aol S WHERRITH/=6.536, p<.001).

_|le
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Dumas et al.(2003)
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[N
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, Joint National Committe(1993)

Al
=

.
ey A Qlth(Pescatello, 2004).

1 ImmHg7}A]

=2 4d

a1 oF

Arakawa(1993)2 £/ dE tgidez 1057 VOsmax 40-60%=2 [JAA S

A%4%%0] 40-60%0] 25S

H Ao A]
mHg, ©o]¢t7]

7
Klo
ol
Ulo

Jlo

~
100

)

Westcott & Ramsden(2001)9] H3+2
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A2d F=ol A= Y § 35T JHE7E UEUH(Grandy,
Brewer & Cleeman, 2004), Bowmani} Armitage(2002)= A=Al $ho]

Hsgol7t dsio]l ZAdohs AMES AlAISEL AFARE oA A2y FR¥S

=

F

7 gRbgEo] £ WSsHAZor Qlsf] AYste Aoz HAsHITH
Sato, Nagasaki, Nakai, and Fushimi(2003)= 60t] x=QlojA Qo] FFo]
el & 3-58], F&AIL 30 o], HUAAGRT 50% o]d9] =&
= AAlstofof ghthal B sk, fAARl 5o o8 252z RS
77 A& or dojyd 45 W 29 L
AIth(Rankinen, 1997). gt 5IF2 =52 SMA Ik FFoA4 =<
A g eg AREEOR]7] 7o daed Ay g A A"
H 153 9Iti(Shahid & Schneider, 2000).

= Ao Ao 125 &, ALEEolA Glucoser 12.80mg/dd A
. AR EOIA 25.20mg/de, HEE-50llA 26.40mg/de TAst Ao=

A

-

l‘-l

ml:l

127} 20-40% A& Z71ES
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9l LPL(lipoprotein lipase)?] &/do] A5t mFo] F4AY &AAHE A
Al7122 LDL-C Z719F HDL-C AAS 71X QA =tHLow & Reaven,
1992). =5t AU £ust TCeF LDL-C £7h= WA zuAsto] AHES A

2071 =QIxte oAy 5829 9exte AMAlstn 9ckGaziano,

>
e
2
oo

Pdol SuHW FHAY g0l o ATWIL Lofste &

e P

Hennekens & O'Donnel, 1997; Vega., 2001; Abdel-Maksoud &

Hokanson, 2003). TG= ¥d¥td oz QA4 2F9 Qs ZH4Asty, E5] 71X

o= AeteEe Adolt. gy S(2009)= 12530 fitaRs HAl &
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Brownell et al., 1982)= Qon, Aurs o g 275 o|At R|&EHE= A7|7F &
& Aol HDL-C2 &7tE&= Aoz oyA] 4

2 A JX T, T STtskeE A2 oty AARZE gefsto Al
AIxjakepo] Zrasts A9ol= o Zrlsl: 2o x| glof(Stefanick,
Mackey, Sheehan, Ellsworth, Haskell & Wood, 1998) & = X|X]5)
Fo}. wapa g7)Aol L pAlAel e5o] sl a7Hn oHS Ae &%
o °jgt HDL-CO] %7} A=t dAol ulel &7 Uerpr] m2o ¢ o
=07 JoM 2F9 S FEHY. olXNH EIoIY 7t EFA]
A1

2 AL, ¥ ALHE 15E 5YOR A
Fe7] TEol FF o Lo AR AT WUt Yoo A AoE
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4. PWV #3}
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ol
ol
el

1999; Safer

to] o8] AdAdutSo] wad vl 9Jch(Blacher et al.,
A2 A3o]A Yamashida et al.(2002)2 ArQr-wh= oHoh

2002).

b g Fubscop

o
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gofl o

et al.,

AN = &

=
=

57t 2719

W} 4 £ 9]

&=
=

gt
=

2004).

F9icH(Minoru et al.,

7
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7Pk PWVE 71417

=
o o
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=
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4242 Wwelx| foke] o],
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ToT
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™ (Gibbons et al.,

0]s

M (Johnet al, 1990),

ICH Timothy, 2001).
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ABSTRACT

A Study on Effects of Combined Exercise
on Lipid in the Blood, Body Composition,
and PWV Improvement of Middle Aged Women.

Park sunjoo
Dept. of Physical Education
Graduate school of

Sungshin Women's University

This study was made for 20 middle aged women who exceeded more than 3
kinds of standards out of 5 indicators such as WC(female)=80cm, BP>=130/85mm
Hg, TG=150mg/d¢, HDL-C<50mg/d¢ and Glucose>=110mg/d?, WC in accordance
with the metabolism diagnosis standard of US cholesterol education program
(NCPE, 2001) and Asia Pacific Area Obesity Standard among participants in a

metabolism syndrome health project class at S Health Center of A city. The

exercise program was carried out by a 12 week program with 70 minutes a
time and 3 times a week and by 5 persons of a control group(C), 5 persons of
resistance exercise group, 5 persons of aerobic exercise, 5 persons of a
combined exercise (R+A) and risk factors of metabolic syndrome, lipid in the
blood, body composition, PWV were measured. PASW 18.0 ver. statistical
program was used for comparing and analyzing data processing and results

are as followings.



1. According to results of the pre and post metabolic syndrome risk
factor analyses in a 12 week exercise program, a significant difference
was found in a combined exercise group as WC(p<.001), SBP(p<.05), and
Glucose(p<.01) decreased by measurement times. Also, there was a
significant difference in an aerobic exercise group as WC (p<.001) and
SBP (p<.05) decreased by measurement times. In addition, WC (p<.01),
SBP (p<.01), DBP (p<.01) and Glucose (p<.05) showed significant
differences in a resistance group arisen from decrease by measurement
times. But a controlled group showed a SF DI as Glucose (p<.01) rather
increased.

2. According to results of pre and post blood lipid analyses in a 12 week
exercise program, a significant difference was found in a combined
exercise group as TG(p<.05) decreased by measurement times. Also,
there was a significant difference in an aerobic exercise group as G
(0<.01), HDL-C (p<.001) decreased by measurement times. In addition,
HDL-C (p<.001), Glucose (p<.05) showed significant differences in a
resistance group arisen from decrease by measurement times. And a
controlled group showed a SF DI as HDL-C (p<.001) rather increased.

3. According to results of pre and post body composition analyses in a
12 week exercise program, a significant difference was found in a
combined exercise group as Weight(p<.01), BMI(p<.001), FM(p<.001),
%fat(p<.001), and WHR(0<.01) decreased by measurement times. Also,
there was a significant difference in an aerobic exercise group as Weight
(0<.01), BMI (p<.001), FM (p<.001), %fat (p<.001), and WHR (p<.05)
decreased by measurement times. In addition, Weight (p<.05) and BMI
(0<.01) showed significant differences in a resistance group arisen from
decrease by measurement times.

4. According to results of pre and post PWV analyses in 12 week
exercise program, a significant difference was found in a combined
exercise group as Rb-aPWV(p<.05) and Lb-aPWV(p<.05) decreased by



measurement times. Also, there was a significant difference in an
aerobic exercise group as Rb-aPWV (p<.001) and Lb-aPWV (p<.05)
decreased by measurement times. In addition, Rb-aPWV (0<.01) and
Lb-aPWV (p<.001) showed significant differences in a resistance group
arisen from decrease by measurement times. But a controlled group
showed a SF DI as Rb-aPWV (p<.05) rather increased.

To summarize these results, the 12 week combined exercise for middle
aged women affected risk factors of metabolic syndrome, lipid in the
blood, body composition and PWV positively but did not affect largely due
to reduction of HDL-C in the blood lipid. This is thought to be caused by
losing control of life environment and eating habits and, if more strict
control and the strength, frequency and times for more detailed
combined exercise program would be provided, the positive effects on
lipid in the blood would be found. Also studies in more diversified
aspects should be performed for preventing the metabolic syndrome by
increasing subjects of a experiment with a study of showing the
importance of exercise whatever form as positive changes are found in
not only a combined exercise group but an aerobic exercise and a

resistance exercise group.



	Ⅰ. 서 론
	1. 연구 필요성
	2. 연구 목적
	3. 연구 가설
	4. 연구 제한점
	5. 용어 정리
	1) 대사증후군 위험인자
	2) 중성지방(TG)
	3) 총 콜레스테롤(TC)
	4) 고밀도 지단백 콜레스테롤(HDL-C)
	5) 저밀도 지단백 콜레스테롤(LDL-C)
	6) 신체조성(body composition)
	7) 맥파속도(PWV)


	Ⅱ. 이론적 배경
	1. 대사증후군의 정의 및 진단기준
	2. 대사증후군의 발생기전
	3. 운동과 대사증후군의 위험인자
	1) 운동과 복부비만
	2) 운동과 혈압
	3) 운동과 공복혈당

	4. 운동과 혈중지질
	5. 운동과 PWV

	Ⅲ. 연구 방법
	1. 연구 대상
	2. 연구 절차
	3. 연구 기간
	4. 측정 장비
	5. 운동 프로그램
	6. 측정 항목 및 방법
	7. 자료 처리

	Ⅳ. 연구 결과
	1. 대사증후군 위험인자 
	1) 측정시기에 따른 그룹 간의 WC의 차이
	2) 측정시기에 따른 그룹 간의 SBP의 차이
	3) 측정시기에 따른 그룹 간의 DBP의 차이
	4) 측정시기에 따른 그룹 간의 Glucose의 차이

	2. 혈중지질
	1) 측정시기에 따른 그룹 간의 TG의 차이
	2) 측정시기에 따른 그룹 간의 TC의 차이
	3) 측정시기에 따른 그룹 간의 HDL-C의 차이
	4) 측정시기에 따른 그룹 간의 LDL-C의 차이

	3. 신체조성
	1) 측정시기에 따른 그룹 간의 Weight의 차이
	2) 측정시기에 따른 그룹 간의 BMI의 차이
	3) 측정시기에 따른 그룹 간의 FM의 차이
	4) 측정시기에 따른 그룹 간의 FFM의 차이
	5) 측정시기에 따른 그룹 간의 %Fat의 차이
	6) 측정시기에 따른 그룹 간의 WHR의 차이

	4. PWV(pulse wave velocity)
	1) 측정시기에 따른 그룹 간의 Rb-aPWV의 차이
	2) 측정시기에 따른 그룹 간의 Lb-aPWV의 차이


	Ⅴ. 논 의
	1. 대사증후군 위험인자 변화
	2. 혈중지질의 변화
	3. 신체조성의 변화
	4. PWV의 변화

	Ⅵ. 결 론


