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The Effects of 12—Week Combined Exercise on Changes
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ABSTRACT

The Effects of 12—Week Combined Exercise on Changes
in Health—Related Physical Fitness, Blood Lipid, and
Cortisol in Middle—Aged Obese Woman

Jang, jae—hyun
Advisor : Prof. Yong—Duk, An Ph.D.
Major in Physical Education

Graduate School of Education, Chosun University

The purpose of this study is to examine the effects of 12—week
combined exercise on physical fitness, blood lipid, and cortisol in
middle—aged obese women with more than 30% body fat and provide
appropriate programs for an obese population. The results were as

follows.

1. The results of the repeated measures ANOVA of health—related
physical fitness suggested that the main effect based on test time had
a significant difference in percent body fat, muscle strength, muscular
endurance, cardiovascular endurance, and flexibility; the interaction
effect between test time and group also had a significant difference in

percent body fat, muscle strength, muscular endurance, cardiovascular

_Vi_



endurance, and flexibility; and the main effect based on group had a
significant difference in percent body fat, muscle strength, and

cardiovascular endurance.

2. The results of the repeated measures ANOVA of blood lipid
suggested that the main effect based on test time had a significant
difference in LDL—C and TG; the interaction effect between test time
and group had a significant difference in TC, HDL-C, LDL-C, and TG
and the main effect based on group had a significant difference in TC,

LDL—-C, and TG.

3. The results of the repeated measures ANOVA of cortisol
suggested that the main effect based on test time had a significant
difference and the interaction effect between test time and group also
had a significant difference but the main effect based on group had no

significant difference.
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1. A4

<E-1> AT AAH 54

AT ALF(N) 217 (cm) A= (kg) A A & (%)
EG 10 160.48+4.65 66.62+4.98 33.12+1.64
CG 10 159.16+3.14 65.61+£2.67 32.75£1.56

EG: Exercise Group(¥%-), CG: Control Group(&EA|*)
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of HHe AAANAGEAYOR A2 AR BAPYO
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=43}
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(2) W<¥ (back strength)

)

oA o] &

H
=

Fol 2 HAA 7L 5]

o]-§3%

2]

A A =

ol 7t

3]
k=

gk

I
-

&gl

o]

ol A H4E Aolrh,

3

[e)

T

o
o

g
N

(3) A7 (sit up)

1

S

o}ok

=3
=

uhetol

(4)A1H A 73 (aero bike)
Aol vholag ol §shol

5

o

3 60rpmo] 3| AFE Owattoll A 283+ 4

=]
R

No

2 15watt

shar o

A

o
=

i=1}
=

go
bl s7iae] e, A9

S

3t EH|2~E Al A¥lE(heart rate),

=
R

o

K

A}

Z
&

s 0F

o Wt

=N
o

(rating of rerceived exertion)

o

2]

N

K

v
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o

pSKe)
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(5)F<49A (sit & reach)
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2) d34A4

(1) @FA4
e 1243 &5 &, b | AHelN Fez=a
Attt F=d 28 = (Total cholesterol: TC)AAF WS ghWor FHA7
7%= ADVIA1650°0.8 A8t om, Aok Pureauto S CHO—NZ ©]-&3}3ith

Ux e Z@ ~E|E(High Density Lipoprotein—Cholesterol: HDL—C)&

>
£
P2
)
—
N
4o1f
2

al
e A 89 (Selective inhibition) &2 #A18¢l o, AJeF2 Cholestest N—HDL&
ARt AEE A g ZFY e E(Low Density Lipoprotein—Cholesterol:
LDL-C)2 Axwez FAet3len, A% Cholestest LDLE AR&3sH3lal, 5
A (Triglyceride: TG)2 #mago=z FAsglon, A9k Pureauto S

TG-N& AH&skqltt.

(2) ZHZ
g% FEZF9 42 ADVIA Centaur XP(Siemens, U.S.A)E AFE3}aL, A
APHFH S CLIA(Chemiluminescent Immunoassay)o]™ Aok HAFADVIA
Centaur'™ Cortisol Lite Reagent & Solid Phase(Siemens, U.S.A)o|t}. ZA}
A8= direct chemilumnescentE ©] 83t AAZAC WHARAMHO|T}, hAA A

A WHe] FE]Z3} solid phaseW polyclonal rabbit anti—cortisol a2} ZAghe



Lite ReagentW @ acridinium ester’} ZFA|¥ FHE]ZFo] 37°%oA 587 ZAA
HkS-3lc}. H] whE E A8 reagent waterES E3) A A3 & acid reagent %

%1__%

i3
s}

baes reagent® ¥53PH Chemiluminescent WhHZo] dojutt}. 3}st

L photometero| 4] AT o] AA| == AALETH

LoR T AT A Hisdogdds ARtete] &5 Al BA @
7 AE 4 F Abaze] ginlshr] 918 HRRS 30~60%= AAla 574
A STkl & JiQIE HRAEE Ry fd SEZ R AL A
Polar Heart Rate Analyzed(Polar Elcerto OY, Finland)& #-83}o ®H$E &

APEA ¥ FEE FASNAT. FHRLFS 1~4F704 HRRE] 30~40%°

4 9J2EA H A) 1-RME I H=AHHE AL}

-
A 1-RM9| 30~40%°l slFsle 3wk 2081k A, 5~8F7k4 1-RM9|

g{j
ofl
ol
rlr
ot
&
=)
alll
B~
(e}
M
)
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>,
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& T2
+ 5
EIPL S AN HNE | SFAL | 283=
(Treadmill) | (Weighttraining)
TH &% 5%
15
= 204 i
2 =+ 33
5 HRR . 9/123] 205 30~40%
= =] 3 F A~
- 20~ 40% Owl =] 22| 2~
45 @4 &
5% @utol Al 2~ A
= 204 D&Y Zy _
67 + 33
HRR 6N 4 } 30% 40~50%
= 3/123
40~50% ®x*xY
8T DA E
9F OF E1EN= Ps|
= 204 N i
105 OF hwAp| = 33
= HRR 4/123] 40% 50~60%
T 50~60%
125
A +F 5%

g EAZEZ el SPSS Version 19.02 ©]83dto] AFohaxte] AlA%
o] &= H (M) E+=HAH(SD)E AE3dte] =x3tsla oy}

olAFS 3ty two—way ANOVA with repeated measure=

T a=.052 A A



2 oATe 1257 Bgesel vugddde] AZuaAs 954 9 2y
Zo] ou3 JFS v AE=7E FEEy] 93 Aor A3 Ay gy g

1) AA G We Azt

<E-4>old i vhel Po] A PEel diF sk &% TolN &% A
33.12+1.64%, €% F 2046+1.32%°2 uelgi, BA oA &% A

32.75%1.56%, +% ¥ 32.92%1.32%°% uEldth FAAY @ F &=

N

FAROE fela Aol7t Qi Ao UBEa(p<001) AN 15 454
§ Eohe BAHOR fo9 Aok i AoE e om (p<.001), 1F
wWE F Gvhe FAFOE oIt Aol g Ao LEkTH(p<.05).

<HE—4> AAHEQ o]gutE =1 BARX Ay} REPR
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 3312 + 164 29.46 + 1.32 Time(A) 100.708 0017
AxB 121.986 001"
e L Group(B) 5913 026

- 22 -



34

33 . Y

N
32 l\
§ 31 \

%!] 30 \ ~EG

29
28
27

2) 290l o3 23

<E-5>0lA Hiz whep o] el gk Wishs §5 vl e A 25.77+
1.72kg, <% $ 28.85+t1.91kgo & uYElGa, HA ol 5 A 2494+
1.32kg, €% ¥ 24.81+1.15kgo 2 vebgtl, SHA7)d] e F aibs 544
2 fost zJol7t = Ao = YEREIL(p<.001) S=AHA 7| 18 Hs5e i)
= EAHCR fo8 o7t dE Aoz e om(p<.001), 1Fd wE F
qih= FAACE folgh xlol7) Sl Ao R YERHTH p<.01).



<E-5> g9 o]MtE = BEAEA Ay (9 : kg)
F-values in two way repeated ANOVA
Group pre post
effect F D
Ti A 184.854 0017
EG 2577 + 172 9885 + 191 ime(A) B85 00
AxB 218.874 0017
CG 2494 + 1.32 2481 £ 1.15 .
Group(B) 12.474 0027
30
29
28 / /
o 2/ /
~
& % v ~£G
24
23
22
A A%
oy 3. 2o A



3) 2A 7o g A

<E-6>4 He npep o] ZAF Y] gk WskeE 5 welA % A
10.60%+2.113]/min, <% % 14.60+2.453]/minC. & el SA| o)A
A 12.1042.423]/min, £% F 11.90+1.963]/minC. & el SAA 7]
2 F a%e FAHSE g Aot de Ao YERAL(p<.001) SAHA 719 1
e EAACE FYT Aol e Aom UpwowH
2 F &= BAMSE Fo Aot gle AoE yERsTh

=

<HE-6> AT EHO o] dHESA FAHEA A (&4 : 3]/min)
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 1060 + 211 1460 + 2.45 ime(A) 738 00
AxB 90.205 0017
CG 12.10 + 2.42 11.90 + 1.96 Group(B) 373 510

20

c
£ : .
~ /
E 0 ~“EG
ol
o -G

5

0

A MNE
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4) AFAFH B3k 23

<HE-7>olA HiE vpep o] AHAFH| gk Wshs 5 woA 2w A
26.30+1.63ml/kg/min, =% % 27.60x1.50ml/kg/minC.2 WYEFI, ZEA] ol A
% A 25.80+1.13ml/kg/min, &% ¥ 25.40+.99ml/kg/min® 2 el =4
AlZlel e F 53 SARCE Foldk A7) sle Aow vERaL(p<.01) F8 A7
o 2§79 AsAE mde FAASE FY3 Aol7t v AR yEHoH

(p<.001), 170l W& F Gvh= $AF 0= o3 zlo|7t e ASRE YERITH(p<.05).

<HE-T> AAATYY ol ABRZY PR A (€9] : ml/kg/min)
F-values in two way repeated ANOVA
Group pre post
effect F p
Time(A) 11.215 .004™
EG 26.30 £ 1.63 2760 £ 1.50
AxB 40.015 001"
CG 2580 = 1.13 2540 + 99 Group(B) 5356 033"
28
275 St
£ 27
E 26.5
o «
~
E -\
v T
24.5
24
AtE Atz

19 5 AR E e st



5) FA3l digk 23
<E-g>dA wE el go] fodel did Wt &% wod £F A
10.86+2.42cm, €% ¥ 14.12+1.94cme® Yeha, A oA &% A
13.04+2.13cm, €% ¥ 12.87+2.12cmo 2 Yegth SAA 7| & F 53
£ BAMOR foF Aot Y= AOE Uea(p<.001) FA 7% 1F BE
g mvte BAHOE Fol@ Aozt e ASR vehgom (p<.001), 1%
of W F gyb= FAXCE {3 Apo|7t fle HoE UERHTL
<E-8> FAAY ojdutEEA FEAHEA A (&9l : em
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 1086 + 242 1412 + 1.94 Time(A) 155.535 oL
AxB 191.645 0017
CG 13.04 + 2.13 12.87 + 2.12 Group(B) 235 634
15
//l‘
10
£
v
oF —EG
i
5 =CG
0
b A%
a% 6. A W



1) ZHZEH S g 23

<E-9>0A HE wpe o] FiHEC gk Wshs & A
169.40£7.97mg/dl, &% F 156.70+5.65mg/dlC.2 WElga, Fa] ol %
A 170.80£7.54mg/dl, & 172.20£6.86mg/dIo= YERRT SHA7]0l] wE
T Jik= AR OE FoT Aol = Ao UERAL(p<.001) S A 71¢F LFe
B2 midbe FAASE F93% Aol7t v AL R UE o (p<.001), L
woll e F '3 AR Folgh Afo|7t e A o® YERTH(p<.05).

of
S
=2
R
Mo
offt
2

ko3
T

<FE-9> FU2HEY oldRbESAY EakEA A (&<l © mg/dD
F-values in two way repeated ANOVA
Group pre post
effect F p
BG 16940 = 797 15670 + 565  Lime(Ad) 34.984 001
AxB 54.468 0017
CG 170.80 + 7.54 172.20 + 6.86 Group(B) 7878 012*
175
.—__/___——I
170 \
< 165
S,
€ 160 \
E ~EG
o} \
il 155 =CG
150
145




2) AR=XGHY FH S A 23}

<¥E-10>0A B upe} Zo] udEx vy FE g E U3 Mgl &%
A % A 48.70+6.03mg/dl, &% F 57.20+6.37mg/dloE VeI, B4
N &5 A 54.00£6.73mg/dl, & F 52.20£5.80mg/dIe.E YENRTE A
AlZle mhE F gihs AR R fojgt atolrt e AoRE YEREAL(p<.001) FA
719 Ao HEAE ade TAHSE 7% o7t e Aow YEHH®e

™ (p<.001), 2ol W2 F a3k AR FofF Aol7t fl= Aoz Ykt

Al

<HE-10> nEEAEE Fy s Ee] o]dubES FAbEA A% (H9] 0 mg/d)

F-values in two way repeated ANOVA

Group pre post
effect F p
EG 48.70 = 6.03 57.20 £ 6.37 Time(A) 54209 0oL
AxB 80.848 0017
CG 5400 £ 673 5220 + 580 Group(B) 003 957

58

56 /

- Xﬂ
52 /
—~EG
50
/ =CG

£kg):mg/dl

48
46
a4

a2y 8 wAEA g 2y mE S Wl



3) A=A G ZF2H S 3k 23
<E-11>04 Hiz wpep o] AHZXgh F e Eol ek Mk &5 oA
% Ad 94.90+6.72mg/dl, &% F 83.8015.88mg/dlC.E eI, EA oA
%5 A 91.80+5.22mg/dl, % F 98.10+4.33mg/dlo.2 eIt SAHA7|d ut
2 F gy BAFSE folgt Ao|7) e Ao YERal(p<.01) SAHAI 71 159
Fo2g avte SAACE F93 Aol7t e HoE e e (p<.001), I
Foll W& £ gyl= BAFo R F-2)3 Aot = Ao YERITH p<.05).
<E-1> ALEAGY ZesEEe] o] gnEE BARA As(39) : me/d)
F-values in two way repeated ANOVA
Group pre post
effect F Jo)
EG 9490 + 672 8380 + 5.8 Time(A) 9.922 006~
AxB 130.375 0017
CG 91.80 + 5.22 98.10 + 4.33 Group(B) 5458 03’
100
)
? 90
& 35 TEG
| > -CG
80
75
ALE Atz
g 9. AN EA G FgaHEe W3l



<¥-12>04 H= wiep o] FAA e gt WIle= 5 ol F A
49.70+9.76mg/dl, &% ¥ 39.70£9.82mg/dlC. 2 UEIGI, EA| ToA &% A
54.60+7.18mg/dl, €% ¥ 55.60+6.60mg/dlC.E eI SAHAAY WE F &

e BAHOR FelR Aol g A0R Uekku(p<.00) FHA 7% 1E] FE
g it BAMCE KT Aolsk A A0 vhehtor (p<001), 15
WE F fahs BAMOR FelR Aol gl AOR LehdrH(p<.05).

<HE-12> FAALE o] dNtREA AR A (9] : mg/dD)
F-values in two way repeated ANOVA
Group pre post
effect F p
Time(A) 88.902 001
EG 4970 £ 9.76 39.70 £ 9.82
AxB 132.805 001"
CG 5460 + 7.18 55.60 = 6.60 Group(B) 7659 013"
60
A —
5 40 ~
~
o
__E_ 30 —-—EG
o+
o 20 CG
10
0
APE ANE



3. FE

it

1) ZE & st 23

<E-13>0]4 B whel o] H:E|Ze] di@d W= &% welM &% A
8.51£1.80mg/dl, &% T 7.01£1.40mg/dle.Z UEl}a, TA oA &5
8.30+1.85mg/dl, % ¥ 8.58+1.73mg/dlo.Z el SN ©E F &
Tz AR SR fofgt to|7t = A oRE YERHIL(p<.01) S A7 159 A
28 e TAF

o7 Fog Aol7h Y ALE YER O (p<.001), TH
froak abol7) gl Ao Vel

<E-13> RE|E o] AutEZA BARA A} (29] : mg/d)
F-values in two way repeated ANOVA
Group pre post
effect F D
EG 851 + 1.80 701 + 1.40 Time(A) 11.792 003
AxB 25.478 0017
CG 830 + 1.85 858 + 1.73 E—— o s
10
T
> 6
E —EG
o 4
o = CG
2
0

AHE Abz

a9 11, EEe] Wt
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BE
H(1998) 9]

J
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i

lo] EAH o=

ok A94d(2001), AR, AHR(2003)= AAWEC] 30%°]

AHe 57 sHdAE (motor skill-related fitness)

o
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o
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29.46%£1.32%= A
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T

14782 AAG(Fat) 2 AAE(LBM) 9]

ACSM(1998) 09l 4]
7 A7FAE A H (health—related fitness) &=
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A
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=
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(#7179, 2006).
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5, 2007).

e E R
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Zfo] EobA FEuaHEC T4 BYE YEd Ao AlsdEH

A 48.70£6.03mg/dlol A &% ¥ 57.2016.37mg/dIE F7lste] EAHDOR &
ok zpol7F AE AHoE el AF(1999) A A4S tidow 245
o] T EIeEaRS AAR A3 @FHDL-CO w27t 57k Ze= e
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SE A FEIFS (a2, H YA, 2005, AL, 20000 HDL-CE &7}
A+ A4 E Baste] B AFAE Jubd 319t Myhre et al.(1981)9]
Aol HoS w W& Fmw A A7E F6 T €% HDL-Co s=7f

A 71 es AASslE Wi HDL-Cel=

fuh
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FOPA A Azl Fe 2~ Eo] HF
slo] Fw 35S fu3lth(Steinberg et al., 1989). ¥ dAtolA LDL-Ce ®

ol % A 94.90+6.72mg/dlol A &% 5 83.80+5.88mg/dl=
o Edsz2 s
LDL—C2}o] @Al YAA, Ma](2001)S 12F7F F43] 200 v vkl A S0
A AR 60% 208, & AFEE IRM 30~40%74% 5-&t=2 30~353 =
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ZAog R

gk

Az} LDL-C7} 11.16mg/dl 7He

-(:51_

O o
55 AA

t]?j]—

] LDL-C&%

9]

o (e} 5
g THese Y

(1996)

A3} 46~60A94 LDL-C7} &%

ki3

AR AT

@8, 2003; QH&E, 1999, A,

=15
=1

1998)¢] A4 A LDL-C

—_
fite)

o
ol
B

—_—
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)

fite)
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f
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fite)
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e
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10

= A

HH(ACSM,

/=
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o] gl

,  200mg/dl

7(61 }2‘}

v el

2  150mg/dl

&% A 49.70+9.76mg/dlo] A

Hste &F TollA

A A TGS
39.70+9.82mg/dlZ 74

=

2010).

o) 7}

uks 60%9 HooE 60%= 30

—(:51_

79

lo] EAAH o=

S

2% ¥
ekt

WA (2005) F 62

23.7mg/dl
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