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ABSTRACT

Effects of Swimming on Health related physical
fitness and Metabolic Syndrome in Obese
Middle—Aged Women

Shin, Hee—Eon

Advisor : Prof. Ahn, Yong—Duk Ph. D.
Major of Physical Education,

Graduate School of Education

Chosun University

This study aims to analyze the effects of steady participation in
sport programs on changes in body composition and risk factors of
a metabolic syndrome in obese middle—aged women participating in
swimming and provide basic information to pursue healthy life in
middle age. A 12—week swimming program was conducted with 157
women in 4 swimming centers located in G Metropolitan City.

1. For changes in health—related physical fitness by obesity
classification, the moderate obesity group showed high changes in
muscular strength, endurance, flexibility, and cardiovascular endurance
and no significant differences were found in between—group test
except the pre—test of endurance and the pre—test and post—test of
flexibility. For changes in body composition, the mild obesity group

had high changes in weight, BMI, and percent body fat, the
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overweight group had high changes in muscle mass, and the mild
obesity group had high <changes in percent body fat. All
between—group pre—test and post—test had a statistically significant
difference except muscle mass and percent body fat.

2. For changes in risk factors of a metabolic syndrome by obesity
classification, the overweight group had high changes in diastolic
blood pressure and HDL-—cholesterol, the mild obesity group had
high changes in triglyceride and systolic blood pressure, and the
moderate obesity group had high changes in fasting blood sugar and
waist circumference. All between—group pre—test and post—test had
a statistically significant difference except the pre—test of systolic
blood pressure, the post—test of fasting blood sugar, the pre—test
and post—test of HDL—cholesterol.

3. For changes in health—related physical fitness by age, the age
group over 51 showed high changes in muscular strength, endurance,
flexibility, and cardiovascular endurance and no significant differences
were found In pre—test and post—test except cardiovascular
endurance. For changes in body composition, the age group under
40 had high changes in weight and percent body fat, the age group
of 41—50 had high changes in muscle mass and W.H.R, and the age
group over 51 had high changes in BMI. All between—group pre—test
and post—test had a statistically significant difference except
percent body fat.

4. For changes in risk factors of a metabolic syndrome by age,
the age group under 40 had high changes in systolic blood pressure,

the age group of 41—50 had high changes in diastolic blood
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pressure, fasting blood sugar, and waist circumference, and the age
group over 51 had high changes in triglyceride and HDL-—cholesterol
fasting blood sugar. All between—group pre—test and post—test had
a statistically significant difference except the pre—test and
post—test of diastolic blood pressure and the pre—test of fasting
blood sugar and waist circumference.

Based on the results, higher obesity was associated with a
decrease in weight, BMI, percent body fat, and WHR and an
increase 1n muscle mass. For metabolic syndrome risk factors,
triglyceride, blood pressure(diastolic, systolic), fasting blood sugar,
and waist circumference were decreased and HDL-—cholesterol was
increased. As age was older, the same tendency as obesity was
found. Middle—aged women steadily participating In a swimming
program were decreased in health—related physical fitness factors
and metabolic syndrome risk factors thanks to an increase in
physical activity. Accordingly, it is considered that constant physical

activity will greatly contribute to healthy life in middle age.

_iX_



=

21 A 8}

}

R

|

o
R4

/\O]“T,’]‘ ‘i‘xﬂ a'i

I. A

A
. AT E8A4
A Ak AL

=
| > o
= X
L o OoxFH R g
G D TG o g oo
RAR = wm 5 ® 5 M =
F o o ® 2 AR e 5 E 5
CLC) xr my o M mm o = "o S = 5 @L
T N 3 T < W 3 S @ N .EM RO
— W o~ | = I . © = o = -
0 ) N = M Y
o ~ B g ) < = = ™ r %
T ol o e m = ¥ < o = X S
i o v & N = m
~ X ~ ™ A g OC o = :i —
58 S 550 S.Eildyc
mgm T 2 m.PE T o X o o = Hr T o
U@moyﬂgﬂam %a}o%iepq%
maém;@zﬂm m_wju_kmmﬁ@
o P SR Moo = Pog X B
0 A B AR ] B 3 . - L &R
g@% M@m&ﬂﬂ i = g2 s
< ® BT A B = = < gl
%muxmé,mmﬁe %}@Lﬁﬂﬂﬂ
- I G w© M <0 o
mo@ﬁaﬂm > g 5 z_o%&i
ST Tk S 2 o T A T I
= N i o =W < oy _
o — - l
S W = X ® & = = M Aﬂ ) oo
7o 5 H C b JmL ol aw = X N
%mf,wﬂmo E;m;ﬂio
T T w o Njo £ Hm ° 8 T o Y w0
Mo.wwémﬂgc ﬂ%&;ﬁfg
mexz;maw& 1w7Em7né
5 T om - 7 3 S 7 ﬂw%oow
o X ) e = ® 7 = X 5 = M4 S T
mm o ® f® 3 WV o do S A, Ca Ie
A ) R = T 0 o ~ A\ C -
I g = n X T () e Nlo
ﬁmzﬂu%mnm%%NqA@
T S & o o w1
N 1o I~ [a
(S P a W
of = O B
W & (%



JAFS T (Metabolic Syndrome)< &M FAAXW S o3& F7]3+
AA diAtell el & e, JdEY Aol FE gl
o, A48T, sHAstSs 59 A AEs st dsto
<  #3h(Bjorntorp, 1990; Despres, 1998; Folsorn et al., 2000;
Kissebah & Krakower, 1998). Tgt tAlSFto] gk 7|FX= HFH|T
(3gl=), dst, ¥4, Fasting Plasma Glucose, LDL—cholesterol®] 57}
A A1 8]l FTolA 37FA] o] el dfdete A= 2001d H= S HFH 2
EuH>2 2 1% (National  Cholesterol  Education  Program) AQIX=57]F
(Adult Treatment Panel-I)¢] tA5F P aJAHEY, AZTE, A
F2009), 3E3IF 110mg/dl, F<¢te] 4=7] 130mmhg =& o]¢k7] 85mmhg,
=44 150mg/dl, HDL—-Ze=H& o# 50mg/dlols}, &2z oA 80cm
oo AAH ndPH} I Fol AAY dAA ForFl ABfol I
thal 3ol tH(NCEP—ATPII, 2001).

ALZS 7o) e el Eo 30 14.9%, 404 24.7%, 500 41.3%, 60

MR AEFES 71 WA o4 HEE 9 ddn Ao wZ9 9
Hol 3u) o4 L, Ae] 2 WAL 4 AEFE APase] Tyl

FxE Qo (BAZAE 2006; Eckel et al.. 2002; Isomaa et al..

7= H 9} (Ninomiya et al., 2007).

c@ye gAEESTE SHES 26%=(Lim et al., 2006) w]I-e)
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I A7) FolA saEd 7158 F24=90cm, 9JAX=80cm= 73kl 1998
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Tt FHES FAE Ay 19989 23.6%(FAH14.2%, A 17.7%),

FHECl Adfol vls) ol Ao wE Uehwth W= 1988dH-H 1994714
Al8)%¥ National Health and Nutrition Examination Survey(NHANES) IIIoj
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3 71ZF F 33 o)A FHdLFzaaw AXMxet AAE A (Body Mass
Index)2] 26.9%°]3t AATS At HvbEFE HAF(27%—29.9%) 48
22

o ALEHWH(30-31.9%) 579, FE8|vo] A (32%<) 529 F 157H O E H

d

S Eiete] s AAssith Ay tidAte] e 19 43.69£7.86

AR Uebgon, BMIE 31.49%2.342 AFodaEe] A4 54 <x
1> A&k
< 1> AT A 54
d # A% A F B.M.I
A 2
A o191 (A) (cm) (kg) (kg/m’)
X SD X SD X SD X SD
) Z 48 4600 591 15732 201 64.65 4.77 29.02 047

73 = H| R o7 4446 931 15699 283 6784 629 31.61 0381

FTEH[FRo] A 52 4071 683 15869 370 69.42 495 3363 158

A Al 157 43,69 786 15765 3.02 6739 573 3149 095
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d. A#HA+2 (Vosmax)
AHAATEHEZAHLS QA d2avEE o]&3le] I 60RPMO I AF=

Owattoll A 287F F#H]|&5S AAStL vj& 15watt® H315 S7HA7]= vt

i

A AZ=E3H (Nho et al.,, 1998)°. 2 S I+ mlkgminC=E ZASIICH

e. A A4 (Body Composition)

AATA A4S AF, BMI, 5%, AAEE,

HAtE S e SAHLS A7ddAe] #5dT 110mg/dl, kel +57]
130mnhg && o]¢”] 85mmhg, &=A AW 150mg/dl, HDL—cholesterol &} 50
mg/dlelst, ezl o2k 80cmoldo® AT Fur A Fe] sl slgE
e 718 371 F 23]9 Faghow mpxur dujw el Fueo JheHE S
getalen, deke AAAIA (A F-A12=8, Korea)E ©l-&38te] tidAtE 102
s HASA & F ofAtel] ok AEjolA HS5 Aubs A ZFE Eo
atef 33 Wk SAste] ks ekl 4% HDL—cholesterol, &

Al g2 AARRE 12A413F oo 5 AEl @ 8—9A] Abolol bEA
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<3} 4>oA Hi vk} o] HiRkERE AwAAE W 5 2o Wl
A FEu ol -GS AbA 30.13+11.48kgel Al AFE 31.32+12.19kgo &
1.19kge] F7kste] 7Fg W2 "9 IU7HE HYla, AAFHES AR
28.44%10.89kgol Al A% 29.23+11.35kg o= 0.79kge] =7}, 7
AbA 29.32411.28kgoll A AR 29.93%10.35kgo. 2 0.71kgro 2 F7FE B

Rom, BE Huo| A AP ALt & FAIH R Fofgk 2po]7F YERA] @
ek g ar HIRHEFE AR AARE AFSALS] FES AN ekl B
Hom {FoJgh Afol7h YA ekt
<G 4> vERE R 2 W (91 ¢ ke)
H] ob #A 5 BAEHw  FxH| ol Post-
n = - - - F p
Rl SO X SD X SD hoc
A 2844 1089 2932 1128 30.13 1148 4492 064
- 2023 1135 2993 1035 31.32 1219 3114 065
F-Hzt 0.79 0.71 1.19
t 2.327 2.633 3.528
D 072 074 067




oA 7 Wt

<HE 5>olA Hi wpel o] nivtEFE AAAAAY Ws F AT W
spoll Al Trnjwkol e AR 9.85+4.863]914 ARS8
37F ket b w2 AT S7bE Bolal, AFmHe
9.68+4.528] oA AFF 10.15+4.268]2 0.47387F 7, HATHEE A4
10.13£3.283] ol 4] AF%- 10.42+3.113]2 0.293]+02 712 HYon, F
SRl el EAH R Fofdk zfol7t yEstont ATt A mmn]v
AHom fFoldh A7k vepA] ekodtt, B3 WS iE AR AL
MM EAHOR p<.05 FFoA Fo8 2pol7t UEh} AT AS S AA]
W HFA T FEH IR A frel gk Aolzt = Ao yEh oy ARFHA

M= EAHoR 53 37} vpERFH gk}

iy
offt

F] kol A

o
it

-

<¥ 5> H|gHEFE 2XE A3 (¢4 :g])
H] gk A5 ZEHE  FxH| ol Post-
F D
5 X SD X SD X SD hoc

gl 1013 328 968 452 892 505 7.289 .034° 1-3

< 1042 311 1015 426 985 486 3442  .063
-zt 0.29 0.47 0.93
t 2.295 2.185 9.295
p 076 .080 046"
x* p<.05



<F 6>oll4 Hi= npel o] HiRMERE AGuAAE Wst & FAA st

A Fmal kol 4 B
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=2
X
>
=
o
ﬂ
A}
ﬂ
-+
o~

.09em=  1.79cem”7}
S7kste 7HE B fdAe SUFE BAa, ARRvyde ARd 8.13+4.39
ol A AFE 9.64+4.92em®E  1.51eme] 7}, FAFHZ TGS AbA 9.78+4.85cm
A AFE 10.24+4.08cn= 0.46mw o2 F7HE B oW AFH AR Ao A
= AeHRty Feajvold Hdel A FAA R Fo3k Afo]7} vE oL 3t
AT Aol e SAAE o8 27F YebubA bk, gk HIRHEFHE AR
Al A= EAHORE p<.05 FFolA Fo3 Zol7t UEhu ASHSS A

g Aa AT, AERdRdd SEHREe] R F-o7k Zol7t Sl o=

<E 6> MiwEFY f94 Wil (&) em)
H] gk HAF ZEHgt  Fxu|vtol Post-
B = — - = F p
T X SD X SD X SD hoc

gl 978 485 813 439 548 354 8009 .029° 1,2-3

== 1024 408 964 492 727 409 7842 036" 1,2-3

52
o 0.46 151 1.79
!
t 439 4.075 5559
D 056 049" 042°
* p<.0b



4. AR T4 W3}

<3 7>CA Hi= vpel Zo] HWHERE AAEAE W S AdAATE ¥
slo A FEr|ol e AP 21.35+4.05ml/kg/minoll A A 24.1244.33
ml/kg/min= 2.77ml/kg/min7} F7Vale] 7bd e A FEHe 712 B,
Awu e e Abd 22.99+4.19ml/kg/minoll A AFE 24.84+3.97ml /kg/min®
1.85ml/kg/mine]  Z7F, BATHES AbA 23.68+3.94ml/kg/minol A AFF
25.44+4.16ml/kg/min= 1.76ml/kg/mins= o2 F7[S HJow, BE HFuoA
AP =ARS RVl = SAIA R {8 ztol7p yERETh g HITERE AR A

A AE EAROR p<.05 FEAH FolF Aolst teht AFAFS LA
=

<FE 7> AwEEFE AR Y W) (49 ml/kg/min)

H]E’l’ :ﬂ]—ﬂ]%— %EH]E’J: %’EH]E’}O]% Post—
F D

7 X SD X SD X SD hoc

gl 2368 394 2299 419 2135 405 5924 043" 1-3

5 244 416 2484 397 2412 433 2253 078

- =} 1.76 1.85 2.77
t 11.154 12.294 12.519
D 000" 000" 0007
% p<.001



5. AAFA W3}

a. AF W3}
<¥ 8>o|A B wnie} o] nHwrEFE AASA W3 T A S o 3ol A

o
!
=)

e AR 67.84+£6.29kgoll A AFS 63.48+5.50kg 0.2 4.39kgo]

1

N
B
ol

o] 7F8 2o AF9 74428 Ry, dA=HGE ALA 64.65+4.77

kgoll 4 AFS- 60.65+£4.78kgo = 4.00kge] i EH ko] S-S A%

R RIS

)

’

=
69.42+4.95kgoll A AlZE 65.83+4.05kg O & 3.56kgm o ® FAE HYowH
RE JukolA APA-AFibolE EAFO® o3 xbo]7p UEpwkt. g
AT AR AAL A S SAIA 02 p<.001 FEolA FoF Abel 7t yEb
ANFASTE AN A HA T A EHRE SRRt {2k xfo]7} 9]

L Ao® vehon, wERE AFAMNAE BAROE p<.001 FEOA

Folg abol7h et AFAFS AT A3} FAF FEal, FEwo] 4

<3 8> HighERY AF Wt (&9 ke)
H]E’l’ :ﬂ]—ﬂ]%— %EH]E’J: %’EH]E’}O]% Post—
H = — — _ F p
T X SD X SD X SD hoc
%l 64.65 477 6784 629 6942 49 9989 0007 1-2,3

< 60.65 478 6348 550 6583 4.05 14351 000" 1-2,3

- Ak -4.00 -4.39 -3.56
t 22.735 18.164 14.564
D 000" 000" 000"

wkx p<.001



b. BM.I W3}

= upe} o] miwHEFYW A A Wl F BMIO Wsle) A

AR 31.61+1.81keg/m'ol A AFE 29.37+2.33kg/m .2

<3 9>9A

fz

R4

= A&

N,
e
rlo

2.23kg/m’o] ZrAsle] 7HE we BMIY ZAE HYP, ErH| oA ue

AR 33.63£1.58kg/moll A AR 32.26+1.48kg/m .= 1.37kg/m'e] A, 2

)
ofy
N,
i

2 AR 29.0240.47kg/m ol Al AR 28.16+0.16kg/m' .= 0.86ke/m’

GoR 4AE HPov, NE Pudd AR-AFRE FAROE fold 3

0% p<.001 FFEAM FeIF Aol7h UEht AFPFS AT A3 A F

<E 9> HHEFE BMI W3t (9] © ke/m")
s X SD X SD X SD hoc

gl 29.02 47 3161 181 3363 158 126,701 .0007" 1-2,3

= 2816 .16 2937 233 3226 148 83014 .0007" 1-3

F-x =k -0.86 -2.23 -1.37
t 19.465 26.591 22.729
D 000" 000" 000"
% p<.001



c. &5 W3l

<E 10> B vkl Zeo] HvkEFE AATA Wk F I5F] W
ol FAFHGS AP 32.24+7.67kgoll A ALF 38.04£8.24kg o E 5.80
kgo] F7ketel 7bd @2 259 FUHE B, TEH|vtel g de AR
33.49+7.13kgol A A+F 38.88+7.47kgo 2 5.39kgo] F7F, AmH|wEH G
AP 31.23+3.96kgoll A ALF 35.78+2.99kg 02 4.55kem 0w FUME B
gom, BE oM ARd-ARFiteE SAHCR fog ztol7h uEhwTh
Lo HWHERE ARFAAAE FAF R p<.001 FEollA freld Aol 7t
et AT S AAS A3 JAT, Ferwhel 4t Fmn v witel] o

g A7k = Ae® yehgtou APd Al = Jegtel #old Apol7t

<E 10> HRPERE SSEF W) (91 ke/m)
H] @k A 5 AzH g FZd|ute] At Post-
Al X SD X SD X SD hoc

gl 3224 767 3123 396 3349 713 1712 134

< 38.04 824 3578 299 3883 747 3321 .039° 13-2

-zt 5.80 4.55 5.39
t 20.924 28.997 23.765
p 000" 000" 000"

* p<l.05 xxk p<.001



d. AALE A}

< 11>cA B wpe} Zo] migtRFld M7 WE T A& W
ol A AEwwEGS AbH 32.70+£3.94%014  AFE 30.53+2.95% 0 2
2.17%7 Zraste]l 7HE we AAREY HAE BHYa, FAFHES A
31.09+3.41%°1 4 A3 29.13+257%=2 1.96%2 A&, FTEr|wolddd
o AFH 32.14+2.68%°04 AFE 30.31+2.21%% 1.83%co® THAS R
Rom, BE Joo A AbA -ALFZTo = BAA SR frolg xpolrt vERRTH
EY HREERE AAFHALN A BAA SR p<.001 FEAM {7 Aot
YER} AL SS AAG A3 AAT R Sen o), ARt agte

o8 #ol7t g Ao T YJEoLt AFAAA A E A

e
N
=2
Jo
1o
o
_>|“1_',
5

<} 11> vivbEFd AX P& Wst (eF9] : %)
v] 7k A F ZAEugt  FEH|gol A Post-
n = _ — _ F P h
T X SD X SD X SD oc

gl 31.09 341 3270 394 3214 268 2970 .04

= 29.13 257 3053 295 3031 221 4236 0160 1-2,3

-zt -1.96 -2.17 -1.83
t 12.653 12.167 21.442
p 000" 000" 000"

¥ p<.05  wxx p< 001



e. W.H.R ®3}

<X 12>°|A B npe} o] HivFEFH AAFA W3 F W.H.RE W3l

A FE kel e AR 0.95+.1090A4 AFE 0.87£.062.% 0.089] 7}
e WHR #&E wB3la, FEHilmbgd2 AR 0.90+.04004  ARS

0.86+.06, HA=HATS Abd  0.89%.04004 AFE 0.85+.05=  0.049)

W.HRe] ZHAE How, e FJooA AP -AFIt = SAHo= f9

FolA frelg Aolst it AFHFS AAG A3 AAFH FEAEY
el FOF Aolsk Qe ACE UEom, MWERE AFPANAE F
Hom p<.001 FEAA K% Aol7h vpeht AFHAZS A At 7

T FERRbe] ATl ol gk Apolvt = A= yErst

<F% 12> v|wHEFE WHR W3}

H] @k A 5 AzH g FZd|ute] At Post-
= X SD X SD X SD hoc
&l .89 .04 .90 .04 95 10 13.004 .000""  1-3
< .85 05 .86 .06 87 .06 1.299 276 1-3
T A} -0.04 -0.04 -0.08
t 9.929 11.401 9.149
8] 000" 000" 000"
% p<.001



<E 13>4 mi whsh go] MWEFA AFFE APL A5

LA 166.36+49.98mg/dl ol 4]

ki)

T A WA FrHtyd

rlo

AFE 149.98+38.23mg/dl 2 16.38mg/dl 7} #aste 71 w2 FA4XA
wel AE BEQa, FEH Rl e AbH 147.88%£43.43mg/dl ol A
AFE 138.89+41.50mg/dl 2 8.99mg/dl 7t A, FAFZELS A
154.09449.33mg/dl ol Al A}ZF 147.10+47.80mg/dl = 6.99mg/dls= O =
FHas wdon, e fJdodA AP -ALF D= AR o7 A
o7} vEtwth. ey RIWHE R AP ARG AFFA AL A= FAA S

= fAaztel §o@ o7k YEhA ekl

<E 13> HWMERE ZAAweol Wa . (91 - mg/
do)
H] gk HAF ZEHet  FxH|gol 4} Post-
oo - - - F Py
N X SD X SD X SD oc

gl 154.09 4933 166.36 4998 14788 43.43 2.127 123

5 147.10 4780 14998 3823 13889 4150 984  .376

F-Hzt -6.99 -16.38 -8.99
t 6.248 8.140 7.425
p 000" 000" 000"

* p<.05  xx p<O0l  xxx p<.001



2. ¢ W3l

ol
/
Nfo

G
o
R
oF
H
_foT
NJo

il

il

0l

14> 4 ®i= wpe} 7Fo] H]

<3t

ko3
T

At

135.19£5.59mmHgol| A]

Zha

128.424+7.27mmHg .2 6.77mmHg©]

130.21£6.68mnHg2.

ko3
T

134.58+6.93kgoll A A}

AbAd

ko3
T

A}
wol 4] AbA

135.42+5.29mmHgol A4

&

132.88+7.23mHge. = 2.54mmHg

5 2ol 7} Lhebsie.

<]

Aol EAGoR §o

Apol7} Lreht A}
Aol7h Q= Aew veskor} 4l

Apol 7k bt e2giet,

T 3} ol A

—Cﬂ'

MNeE BAXHCE p<.01 FFoA F9

4/\}

<
7

gk

-‘4

ki3

e Fetzgtel 2

ko3
T

At

82.96+4.70mmHgol] A

A4

A S YL

SERE

o}
H

el

76.96+6.47mHgS. 2 6.00mmHg©]

T 83.86+6.48mHge

88.04£3.79mmHgol Al A}

85.92+4.82mHgoll A A%

il

AR

2 4.18mmHg9]

RE Hubo| A ALH-—

’

[e;
Ao

H

=
AE

s

81.77£6.22mHgo2 4.15mHgT o2

NREREN

& Aol sk Lhebunh.

)

Aol BAA 0w el

Aol 7 LhEh} AL A

—(:51_

59l

EAHOZ p<.001 F=olA

-
R

Zpol7t = Aoz yehsten,

ki3

9l

Al M = EAA o8 p<.001 ol A

o
T

Aol 7k VR

ki3

59l

A

<
¥4

A}

==
=

EEREE

° 2 et}

ki3

A A]

|



(¢ : mnHg)

<} 14> HRHERE FeF 89l ®ws
] gk IA F R el SR R L P Post-
T X SD X SD X SD F P hoc
# 413458 693 13519 559 13542 529 265 768
; % 13021 668 12842 727 13288 723 5440 005"  2-3
ik -4.37 -6.77 -2.54
t 9.433 13.410 5.728
D 000" 000" 000"
379 8592 482 17119 000" 1-23

o] A 896 470 88.04

<
7l ¥ 7696 647 8386 648 81.77

6.22 15670 .0007" 1-23

T A} -6.00 -4.18 -4.15
t 10.448 7.279 7.935
p 000" 000" 000"
wxx p<.001



w
ol

<3E 15>°A K npef o] nvHERE ARSI AP edd
Al 8] wisgleA FEH| TRl AR 114.77425.79mg/dl ol A
100.96+11.72mg/d1 = 13.81mg/dl7} 7A3te] 714 @e T2 Al &dgeol 7t
, BAFH

/A2 12.01mg/dl7} 4

=1

98.87+10.15mg/dl 2 6.44mg/dlTo2 ZAAE RS

>~

= S

2 9

o v

’

3}

r
(&
o
of
of
e

_‘>'_,
B

jm

e AR 116.08+24.24mg/dlo| Al AR 104.07£10.85mg

AEH e ALF 105.31416.67mg/dIo] A AFS

o
=
td
rin
N,
i
=
>,
>
2,
2,
|

FEels A48 frold Atolsh vtehgeh, ek muERE AR AR A
Mo p<.05 FEAM FF Aolsh vieht AFAFEL AAT Ast
3 AmH ] FoI% Apelsk Y ACE vehkor} A}

)3 Ahol 7 LhEtA] gkt

<3E 15> MINEERE FE Al d9 892 W) (9] © mg/de)
H] gt I A F AEu| g FEH|gto] A Post-

B = — — _ F Y
T X SD X SD X SD hoc
=) 116.08 24.24 10531 1667 11477 2579 3735 .026° 13-2

¥ 10407 1085 9887 1015 10096 11.72 2977 .054
-4z -1201 6.4 -13.81

t 5.713 6.046 6.798

D 000" 000 000"
% p<.05  wkx p<.001



4. HDL—Cholesterol ¥ 3}

By

dgae wa F

<E 16004 wi msh o] MMEFW GAFF
4.12+3.43mg/dlo] A A}

HDL—Cholesterol®] Wl A] HFAFH{EFS ARH 3
% 36.28%£2.48mg/dl= 2.16mg/dl7} F7Fste] 74 @2 HDL-Cholesterol
o F71E RBQQE, FmHvoldHTe AbA 34.55+3.83mg/dlol A AR

36.67+2.79mg/dl 2 2.12mg/dl7} Z7h,

o

EH VRS AbA 35.5343.83mg/dl
o ] AFE 37.37+2.84mg/dlZ 1.84mg/dlgo 7 Z7I= o,

Hj
rm

Aol
N -l B e feold afolz} Uehikth el wluERE A}

AR AT AN AE Fagtel fel8 dolsk vhehbx skl

<% 16> v]wrEF¥ HDL-Cholesterol £.¢1 3} (¢ @ mg/de)
H] gt A F ZAEugt  FEH|gol A Post-
H = — _ _ F p
T X SD X SD X SD hoc

gl 3412 343 3553 383 3455 383 2194 115

< 36.28 248 3737 284 3667 279 2024 136

- Ak 2.16 1.84 2.12
t 13.901 12.566 13.253
o) 000" 000" .000™"
#xx <001



5. sl &Y W

<E 17>004 mE s go] MuEFE WAZFE A9 W F

slelEde WatolA TR ol S A 94.48+5.32cmoll A A

K

90.66+4.37cm=z 3.82em7} 7HAdte] 4F we =g a2 B
AEHvEES Abd 90.61+6.23cmoll A AFSE 87.21+6.09em®  3.40em A,
HAZ=HGES APd 91.63+4.14cmoll 4] AFE 88.62+3.78cm=E 3.0lcmslo.& 7
2E Helon, BE oo A AP =AMl = BAIAoR {98t Afolvt e}

sk 3 HREERE AR AL A = SAA SR p<.001 FEolA

<E 17> AEFE ARSI S e W (2] & em)
H A F AEH FEH|gho] Post-
H =2 — - = F P
T X SD X SD X SD hoc

gl 91.63 414 9061 623 9448 532 7461 0017 2-3

< 8362 378 8721 6.09 9066 437 6740 .002" 2-3

F-Hzt -3.01 -3.40 -3.82
t 10.227 16.739 12.906
p 000" 000" 000"

wk p< 01  #xx p<.001



<3} 18>oA HE wpep o] A= nAwAAE Wzt T 2o WsteA
S1Alo1 - TS AFA 28.30+4.29kgoll Al A} 29.4544.79kg S 2 1.15kgo]
s7teke] 7 we oHe SUHE Ealal, 40Aolsh e AR 31.34+45.28
kgoll Al A}E 32.29+4.85kgo. 2 0.95kge] 7} 41-5040]38Y

N
e
rlo
S
Dl
2,

30.89+5.88kgoll A AFF 31.254+5.05kge. 2 0.36kgTo 2 F7FE HSoY B

rn

el AR-AFRONE BAROE FoI3 Folz} Lehbx ghgivh. Ea

o

A8 AAPANAE BALOR p<.05 FEelA FelF Aelst vheht AL
=

ASs AN 23 404018kt S1Alo) ST Fo g AFol7t = Al

Uebgon, AR ARRHAIAE SAH SR p<.05 FEolA fFoI7E Aol 7t

el AFRESe AR A3 d0A0lskel S1A0) R Eel el Afol 7t

JE Ao Yehy

<E 18> A" oy W) (9 : ke)
Sk 404 018 41-50410138F 514 0] 4 . 5 Post-
R X SO X SD X SD hoc

gl 3134 528 3089 583 2830 429 8225 0277 1-3

< 3229 485 3125 505 2945 479 748 032" 1-3

T A} 0.95 0.36 1.15
t 4724 3.332 2.113
p 068 .070 .083

* p<.05



oA T st

N

<E 19>94 i uish o] AW AZRAAY W F AT W
ol A SlAMo]HEL AVH 7.57+5.223]0| A ALS 8.24+5.253]2  0.673) 7}
Zrhstel A Be 2ATEe] F74E mga, 41-50A0swe Ald
9.39%+4.233]o| 4] AFE 10.05+4.943] =2 0.663)7} 7}, 40A o)t &2 AFA
11.74+4.1938]0| 4] AFF- 12.23+4.533]% 049302 F7HE HAoYy BE
Aekol A A AL FRrelE BAH o fo@ Aolr} EA 2o we o
G ARl E BAR R p<.05 FEIA FolF o]z} UEhh AFA

To AN A3} 404108kt S1Aol R Rl FoFk Zhol7h = Alew o

gton, AgE AMFHANARE SAA R p<.05 FEolA Foldk Abolr)
Ehup AlEAZS A3 A3l 40408+ 514 0] Ak 898 ZJol7) Q)
= o2 YTt
<G O19> ARE 2 Y W (9 :3])
a9y 40410138  41-50A41¢]38 51 o] . 5 Post-
T 5 x SD X SD X SD hoc

gl 1174 419 939 423 757 522 9329 021" 1-3

= 1223 453 1006 494 824 525 8272 .023° 1-3

S =f 0.49 0.66 0.67
t 4525 3.523 3.185
8] .062 075 081
* p<.0b



3. A W3

<E 20>004 Bt vk} gol AE APwAAY W F FA4 W

off 1 S51AMe] TS AL 7.28+4.87cmoll A AFS- 8.74£4.65cm=E  1.46cm

2

7 Zohetel A4 Be §d4e Z4E BAL, 41-50M0lHBRe A

-/

10.35+4.58cmol A AR 11.16+4.29cm=  0.81cme] F7F, 40A0)3 T A
A 12.34+4.05emoll A AR 12.59+4.34cm=  0.25emw o2 F7HE HGloL

RE QulA A AERelE SAHOR Fol@ Aolsk vhehA i) =

&
rO

Fl AP A = SAA SR p<.05 FElA ol 2ol 7h vE AL
FHSES AAT A3 4040]8F, 41-50410]8keF 51403l fref 7 Afo] 7t
AdE Aow Jehgow ALZAALAE EAZOR p<.05 FFEolA F93F 2}

o7} et AFEAEES ANF AT 404015}, 41-50410]819} 514 0] 7kl

<E 20> A A W (9] tem)
CE 4041013k 41-5041¢13F  51A ] P Post-
- - - D
=5 X SD X SD X SD hoc

gl 1234 405 1035 458 728 487 11354 013" 1,2-3

== 1259 434 1116 429 874 465 9246 023" 1,2-3

S =f 0.25 0.81 1.46
t 3.582 2.225 2.118
8] .068 078 .086
* p<.0b



4. AR T4 W3}

<3E 21>°4 K uiel o] AR AZWHAY W3t T A#HA T Wt
oA S1Al) TS AP 20.19+4.29ml/kg/minoll Al AFS- 22.4145.88ml/kg
/minZ  2.22ml/kg/min7} S7Fste] 7H B2 AHAIFEe] FUME RS,
41-50A0)8 2 APd  23.28+5.33ml/kg/minoll A AFE 25.224+4.75ml/kg
/min®Z  1.94ml/kg/min®] <7} 4040w AFA 25.42+5.19ml/kg/min®l A
AFS 26.89+5.08ml/kg/min®  1.47ml/kg/mine= o2 F71E HPoHW, RE F
ol A AP —ALEZbell = FAA O R Fo%h Apolrt vrebstth BEgh AR ARA
AAtl = EAHCE p<.05 FEolA FoT ztel7F Uethy AMSA TS AA

g A3t 404|018t} 51A 01Tl F2l7k atol7t Q= Aoz YEow, A

T

a9

A

AN E FAHOE p<.05 FEAN Fel@ Folh et AFHAFS A

g A3t 404018k} 51410 d R el o] Aol 7k Sl AL ® UEsi

<GE 21> AR AAATH st (9] :ml/kg/min)
a9 404 )3t  41-50A 08  51A°] A F Post-
— — — b
=5 X SD X SD X SD hoc

gl 2542 519 2328 533 2019 429 8245 023" 1-3

= 2689 508 52 475 241 58 8203 028 1-3

o
o 1.47 1.94 292
A7)
t 9.324 11.425 10784
D 0007 000" 000"

* p<l.05  xxk p<001



5. ABE AAFAE W3

<3 22>9A B upel o] A= AT Wt T Al WstelA 404
o]t TS AFH 69.86+6.82kgol A A 65.46+5.48kg O = 4.40kgo] FHAE}
of 7b¢ we AFe #AS B, 41-504018 8-S AbA 65.48+4.12kg
oA AFE 61.36%14.70kgo 2 4.12kge] FA, S1AC)AHTEE ARA
65.98+4.18kgoll Al ALE  62.63+£4.47kgO 2 3.35kgwo® FAES HowW

BE Aol AP -AREZ e EAA 0 R FoF Apol7t vrERTh B 1

W AR A BAHOE p<.001 FEOIA FoAF Abol7h vheht A1F7

olN
o

2N 8 A 404 o) e 41-504]0]8}F, 5140 A ekl ol x}

o

17F = Aoz velgon, Al ALFAA AL BAHCRE p<.001 FF
ol 4 fo]3k zpo]7} eI AMTHES AAE A3t 4040t H T3 41-504]
o|3}, 51401 ktoll 2]k Zfol7} = Ao R e

<3 22> A Al W) (4] - ke)
il 40410138t  41-50A °] 3} 514 o] & F Post-
= — — — P
7 X SD X SD X SD hoc

gl 69.86 6.82 6548 412 6598 418 11.117 000" 1-23

= 6546 548 6136 470 6263 447 9932 0007 1-2.3

F-HA=t -4.40 -4.12 -3.35
t 16.312 30.474 17.848
p 000" 000" 000"

wxx p<.001



b. BM.I W3}

<3 23>°l|A HE npe} o] A#¥E AAFA WSt F B.MIS ®stoA=
51101 ehe Ak 30.56+1.61kg/m'ell A AFS 28.96+1.48kg/m' S 2 1.60
kg/m' o] ZAaste] 7Hg w2 BMIC TAE HA, 400l TE AFA
32.42+2.35kg/mol Al AFE 30.91+2.50ke/m % 1.51kg/m' e A, 41-50

Molsrere AbA 31.18%2.52kg/m oA A& 29.68+2.44kg/me. 2 1.50kg/

il

WEOE FAE wYom, RE A AR-AFNE BAGOR FoI%

!

zpol7h upebsktl. g AR AMAFANIA = FAH SR p<.001 FElA
o3t a7t veh AAFHESE AAE A 4040lskd @t 5141 o] et

AT Aol7h i Aow dewov, AFE AFPAINE EAHC

<E 23> dA=¥ BMI W3} (9] : kg/m)
S 4041018k  41-50A40]38F  S51A 0] Post-
b= - - - F D
T X SD X SD X SD hoc

gl 3242 235 3118 252 3056 161 10356 0007 1-3

5 3091 250 2968 244 2896 148 11.019 000" 1-3

F-HA=t -151 -1.50 -1.60
t 15.620 11.604 18.044
p 000" 000" .000™"

% p<.001



c. 5% W3

o

<E 24>°4 H= upel o] AR AATAY Wt T S| WA

R

41-50M 08t AFH 33.61+4.11kgollA] AFFE 39.10+5.36kgS 2 5.49kg

R

.

of Frhel Y we 2% FhE BAw, s0degR@e A

|

34.35+7.87kgoll ] AFF 30.05+3.00kg 22 5.30kgo]l F7F, 4040l T2
AP 29.76+3.81kgoll A ARE 34.68+5.52ke 02 4.92kg o FUHE HYC
W, BE el Apd-AReRtele AR foek Apolrh uEkwtth Ei
AFHE ARAAAR A= MR p<00l el ol gk Zpel b e A
Hes AT A3 40Mols @3t 41-5041018F, 514101 ehitel]l f-of g
Aol7h 9= AR yeiwten, A AAFHACIME SAA R p<00l
FollA frol@h Zpol7h et AR ASS AR A3 404018k} 41-50

Alolst, 51Alel R eztel F2]8k zkol7t = Ao ' YEEHh

<3 24> A 2S5 Ws) (&9 ke)
il 40410138t  41-50A ©] 5 51A] o] A+ P Post-

= — — p
7 X SD X SD X SD hoc

gl 2976 571 3361 411 3435 787 9303 .0007 1-23

= 3468 552 3910 536 3965 7.72 10813 000" 1-23

=
T2k 492 549 5.30
t 25.998 17.871 27.026
p 000" 000" 000"
wxx p< 001



d. AALE A3}

<FE 25>°4 W= mps} o] AW AATA Wt T AAEE] WSt A
404101 8F - TS AR 32.48+3.81%0 4 AR 30.23+2.80% 22 2.25%7F %

sl b we ANTES PaE w3, 41-50MclaPRe Al

2

flo

31.62£3.07%°N A1 AFS- 29.72+2.05%= 1.90%<] A, 51Ao]/dol 33

AR 31.814£3.27%1 A AF$E 30.0513.00%%2 1.76%w2o.2 FAE HGloH

2E FuolA AR-ATE BAROE o3 2Folv} vhebdeh et @

Fa AALE] AR ARFAALNA SAA o et o’ Afol 7}

<3 25> A= AALE Wt (9] %)
a7 404 o]3F  41-50A°]3F  51A0] & P Post-
= — - —_ p
T 5 X SD X SD X SD hoc

gl 3248 381 3162 307 3181 327 961 385

< 3023 280 2972 205 30.05 3.00 487 616

T A} -2.25 -1.90 -1.76
t 13.891 11.050 29.209
D 0007 0007 000"
wxx p<.001



e. W.H.R ®3}

<FE 26>°4 Hi= uish o] A AAFA WSt T W.H.Re WstolA

41-50A 08-S AFA 0.93£.08914 AFE 0.86+£.06°.2 0.08¢9 71 B
& WHR 7422 Hga, S5lAoAdELS Abd 0.94+.0794 AME
0.88%.05, 40A0)atd e AFA  0.88+.0394] AFE 0.84+.052  0.049)

0
CEE FUAA AH-AFlE FAHOE fo
g Abol7h vhebwTh Ed AWM AEAIAE BAR SR p<.001 S
A ol Aozt et AFAFS AA

olsk, 51Alol Y

W.HRo| #H4AS HYon

Zboll ol @k Apel7t gl Ao=

AAANAE EAHOE p<00l FEANA FIF Aol7t et AFHAZE

ANE AT d0Aola R 51ACl PR folF Aolst e Aem
LHEFRETE
<} 26> dA®"¥ WHR ¥}
SE 4041018  41-50A10]8F  51A ] Post-
T X SD X SD X SD oc
&l .38 .03 93 08 94 07 16898 .000"" 1-2,3
< 84 .05 .86 .06 .38 05 10392 0007 1-3
- Ak -0.04 -0.07 -0.06
t 11.251 8.176 8.613
D 0007 0007 000"
wkx p<.001



<E 27>°A K= upe} o] AR AT AT Q] WSt T FAAAT
o] Walol A 51AolAH ¢S AbH 160.76+£50.36d101 4] AFS 145.72+39.66
mg/dl 2 15.05mg/d17} 7HAdle] 7ba w@e FAAWY] 7HAE B, 4040
SRS APH 165.71+46.84mg/dlell Al AFS 153.99+43.29mg/dl & 11.72mg/
di7h ZF4, 41-50A41018 0 e-S Al 139.39+43.54mg/dlo| A AFS 133.39+
41.95mg/dlZ 6.00mg/dlseo 2 #AArs HYow, FE FgholA AL —ALSF7h
= BAACE fodt Aolrt yElRth e dHE A A A E BAK R
p<.05 FFollA fFolg Aol7F Yeh ASFHSS A 23 40408}, 514]
o]g# 41-50A1¢]8ktell FoJ7t ztol7} = Ao ' e o, AR AL A
T FAACE p<.05 FFEAA Frogk o7t dER AREHSTS AAIG A
404118kt 41-50A41¢]8kgbell Folgk ZFol7t e Ao UERs T

<E 27> %" FAAAT a9l Wl (4] : mg/do)
il 40A) o] s} 41-50A4] o] 3} 514 o] & P Post-

= — — p
5 X SD X SD X SD hoc

gl 165.71 46.84 13939 4354 160.76 50.36 4450 013" 13-2

= 153.99 4329 13339 41.95 14572 39.66 3226 042" 1-2

F-Hzt -11.72 -6.00 -15.05
t 9.752 7.295 8.422
p 000" 000" 000"

¥ p<.05  wxx p<.001



2. ¢ W3l

<E 28>9]4 RE ne} gol AW YAFFT NP8 W F I 5

5.64mHgo 2 5.21mHge] 7radte] 714 e %718t 7as Hy
514101 A ete Abd 138.08+4.78kgoll Al AF$- 133.54+6.68mHg o2 4.54
mHge] 4, 41-50AM0lstd T2 APd 138.52+2.58mHgoll A AR
13457+ 5.04mHg® 2 3.95mHge+o 2 ZHAE Hoom RE oA A}
A=Atg3roll= TAA SR F93 2po]7h yebwtel. gk AE A Al A
SAASE p<.01 FFAA Fog zbol7t YEY AMFHTS AAIG A
4041 0lsket 41-5040¢]8}, 514101 7bell #olgk Apol7} e o= YEe
W, AREAANM = BAHOR p<.01 FFodA F98 2oz} v ALEA
= AAZE A3} 404018k eF 41-50A10]8F, S1A] bl Frol gk Afel 7} 9l
Ao = ERSkT

Aot olgkr]o] WistolA 41-50AM0lstd TS AbH 85.3044.39mmHgol A

aly

e oN

et

>~

}

5 79.43+6.66mmHg® 2 5.87mmHgo] 7+Aste] 71 2o o]ghr]d et
ZF 2~

S B, 51Mo] @S Abd 86.25+5.47mHgell Al ARF 81.71
+6.99mHg .2 4.54mHge] 74, 40A0let- ke Abd 85.78+4.77mHg
ol A AFE 81.75127.08mHgC 2 4.03mHgso 2 A4S HYow RE F
ol A AP ARSIl = A o' {3k Apolrl yEwth 1Yy AR
AP ZARE AFSEARY] JegE vlal A= EAA o E o3k Aol 7t vER
A okt



(¢ : mmHg)

¥ 28> A=Y dF 291 W)
awm  40Molst  41-50A°sk 5104 Post—
©%F% ¥ sSD X SD X SD hoc
4 4 13029 517 13852 258 13808 478 61730 0007 1-23
A % 12508 564 157 504 13851 668 45117 0007 1-23
543 521 395 ~454
¢ 11.417 8.304 6.829
b 000" 000" 000"
o] A 8578 A77 8530 439 8625 547 440 645
i F 8175 708 7943 666 8171 699 1782 172
5 A 403 587 ~454
¢ 7.437 12.355 7.089
D 000" 0007 000"
sorx p< 001



w
ol

5 A 89 ¥3)

<3 29>°A HE vpe o] AR diAEF f19aq] WE F I A
dFo] Wslo Al 41-50A08 T AR 116.51+£26.
104.50+9.24mg/d1 2 12.01mg/dl7} 7FAsle] 714 o FE A dgo 7Has
Har, 51013 AbA 113.52+23.16mg/dlo| A AL 101.68+12.43mg/
dl2 11.84mg/dl7} Z4, 40Alolabdere APd 106.89+18.22mg/dlol A ALS
98.31+10.53mg/d1 & 8.58mg/dlsc o2 #HAS HYow FE Hooa Abx-—
AT = EAIA o R folgk Abol7h vEbwth BE AR AMFAALIAE E
AF o ® p<.05 FFolA Fog zbel7F YEly ASASTS AAIE A3 404
olstet 41-50A10]8kgtel ol gk kol = Ao ®m UERR o AR AL A
= Jgtel fFogk zfol7h vhERbA] e okth

<¥ 29> o TE A dd g9l Wst (9] & mg/de)
S 4041018k  41-50A1¢]38  51A ] Post-
AL X SD X SD X SD hoc

gl 106.89 1822 11651 26.82 11352 2316 2638 .075

< 9831 1053 10450 9.24 101.68 1243 4.438 013" 1-2

-zt -8.58 -12.01 -11.84
t 7515 4581 7.030
D 000" 000" 000"

# p<.05  wxx p<.001



4. HDL—Cholesterol ¥ 3}

<3 30>°A He upep o] AR dieea f1¥esl W3t $ HDL-
Cholesterol®] WA S51Alo]d e AP 33.53%£4.29mg/dlol A ARS-
35.74+3.31mg/dl = 2.21mg/d17} Z7}ste] 74 @& HDL-Cholesterol®] =
7 Ha, 41-50A0lskd w2 AFA 35.05+3.75mg/dlol Al AFE 37.01+
2.56mg/dl = 1.96mg/d17} F7F, 40Aleleb T2 AR 35.52+3.02mg/dlof| A A}

S 37.47+2.11mg/dl2 1.95mg/dlEo 2 Z71E H

k%

om, RE FukolA AR
“AbFrell= AR SR {7 Afolrh vEbwkth g AR AP AR A =
SAA SR p<.01 FEoAA Fo3 Aozt Yeht AMRASS A 23 40
Alolakel 41-50A0]3}, 1A el {25k Afol7h e Ao®m yrhyton,
AP A = SAA SR p<.01 FFollA fFolg Afol7t e AMFAFS
AAIE A3t 404 0)8keE 41-50410]8F, S1Ae] el Fefgk Aol 7t = AL
= e

<3 30> A=’ HDL-Cholesterol £.¢1 W3} (&9 : mg/dl)
il 404 o] 5} 41-50A o] 3} 514 o] & P Post-

— = — p
7 X SD X SD X SD hoc

gl 3552 302 3505 375 3353 429 5927 .003" 1,2-3

= 3147 211 3701 256 3574 331 4207 017 1,2-3

F-Hzt 1.95 1.96 2.21
t 14.579 10.694 14.447
p 000" .000™" 000"

* p<.05  xx p<O0l  xxx p<.001



4. 3 =9 A

9 I W3t & s
o] Wzl A 41-50M )8t AFA 90.62+4.48cmoll Al AR 86.8444.74cm

At
A 93.34%6.21cmoll A A} 89.90+5.76cmE 3.44cm 7HA, 4040l TS A

ko

<¥E 31>0A] Hi ule} o] AyW grE=S

By
f

5
=

rlo

2 3787} aste]l 4 Be AR gAaS wAw, s1A01 3 Hw

-/

o

A 92.49+5.61cmoll 4] AFS 89.36t4.44cm=E  3.13ecml® FHAE HYoOH

= Aol AR -ARRtel = EAH SR Fo7E Apol7h uEbstth 7 A

ko

W A EAR R p<001 FElA Feld Aolzh UEht AS7

F& AN A3 404018}, 5140143t 41-50A0]3k el FoI% Tel 7k A
Ao UEot AR E Hagkel fol@ Abol7h e ettt

<# 31> d#HdE sgEd 89 ¥Hst (E2] :em)
SE 404013  41-50A40]3F  S51A o] Post-
AL X SD X SD X SD hoc

gl 9249 561 9062 448 9334 621 2995 .053

+ 89.36 444 8684 474 8990 576 5159 007" 1,3-2

-zt -3.13 -3.78 -3.44
t 11.031 15.071 15.056
p 000" 000" 000"

wx <Ol #kx p<.001
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2002). olggk Ml Ael] FF FF2 FiAh FEer FHzHE, 1Y

83, Rt o AAAAES JNAATIY A B Al VoS A
A WgEHAs Fo AFduA dIE AWsiAY AdAves dA5-A R
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