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ABSTRACT

Effects of Complex Exercise Program on
Lifestyle—Related Factors and Blood Free Oxygen
Radical in Middle—Aged Obese Women

Yang, Seung—ja

Advisor : Prof. Moon, Kyung—Rye M.D.,Ph,D.
Department of Complementary and
Alternative Medicine,

Graduate School of Chosun University

Recently, due to lack of physical activity, middle—aged women are
exposed to Lifestyle—related diseases by obesity and health care is
urgently needed. The purpose of this study was to investigate the
effect of complex exercise program on Lifestyle—related factors and
blood free oxygen radical of middle—aged obese women.

Subjects were 30 middle—aged obese women. 15 people were randomly
assigned to an exercise group and a control group, and O—week and
8—week measurements were performed. For 8 weeks, at the same
conditions as possible, the exercise group was allowed to perform a
complex exercise and the control group was examined without exercising
separately.

The two—way repeated measure ANOVA was used to verify the
difference between the time of measurement and the group. At this

time, the paired sample t—test (paired sample t—test) was performed
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for the wvariables with statistically significant differences in each
variable. The significance level of all results was set to p<.05 and the
following conclusions were obtained.

In the changes of Lifestyle—related factors, the body fat percentage
showed an interaction effect between group and period & group (p<.01,
p<.001). The blood glucose showed only the interaction effect between
period & group. Total cholesterol had an interaction effect between
timing and period & group, In neutral fat, there was only interaction
effect between timing & group(p<.01, p<.001). In blood pressure, there
was no interaction effect in time, group and time & group. Also in all
the factors of the exercise group, the difference between the two
groups was  statistically  significant after the experiments than
before(p<.001, p<.001, p<.001, p<.001).

Changes in blood activated oxygen were found to have an interaction
effect between the two groups(p<.01). In the exercise group, statistically

significant decrease was observed after the experiment(p<.01).

In conclusion, complex exercise has a positive effect on improving
Lifestyle—related factors and blood stress. This indicates that this can be a
recommended exercise method for middle—aged obese women. In future
follow—up studies, if the exercise duration is prolonged and the intensity is
gradually increased, it can be considered to be a program that can prevent

various Lifestyle diseases by eliminating middle—aged obesity.

Key Words :Complex Exercise, Body Fat, Glucose, Cholesterol,

Triglyceride, Free Oxygen Radical
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oF o] ¥ wet 5 Y o
gollo] tfewow EEdE u IS HUWAE YA Hed ols 57 I
(systolic blood pressure)o]g}al ahH, AlAe] o]9ky] HAESo] Fuloa] 7o mihx]
UZtA =HE St HAR e ol ol¢hy] F¢h(diastolic blood pressure)
olgtatrh (et d eshs], 2013).

20138 20159 xS FRIAZIER=A A A= A Fd S
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o
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e
et
r o

%’E‘ o]-e_:]‘% o5 q_ Al A]

N

_l
F

140mmHg ©]43 o]¢b7] dH(HAAE) ol 90mmHg o’dS Z¥th(National
Hypertension Center, 2014). AbgelAl 7F¢ o2l &2 120/80mmHg o
2 dEA 9, debe] 120—-13mmHg/ 80—90mmHg?! AbES mdgte] Addk
Agtar Aost=d olyd Welol EFE AMHEES FF ¥ BTG E]
ol A F97F Qs (Kolasa, 2003).

200430 AAH ndt AzA A gy, ndd daA, 18t 17]
a8 2719 ol A AR UHAE HTe déhERe, Y 18 oEs
] sl A AAIG T AEAHS HEstHA 1
2712 A7, @5 F£57] 19%s mE ZYste] 67149 dAR
watetodnt. 2013l Wi@dadstets] udt AuAF stoj=o] w=w A
BAR sk AdEHAESe] ¥ Aol T W HA e S vt
= grAs o n=dEsAdIUNC)S 7A 1Y I8
oA AAE 7]F O 120/80mmHg W] wro & A&t
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2E A 3] FEAHE AR ArEdAE Rees BE Y-
AAAFS Dottt ~E# A (stress) e @ol&= g®o] stringere (% 51
Ahel A As frafet 9= 1 Foll= string, sorest, straisse o= AME
H 7t 1441710 o] 22 stressgbe WOl 2 G2 JATHA S, 1998).

o o] QIZte] 2EYAE W}S W I =45 WP ow 9
oA o] Zhsjd w A= =AES] s grlstrle gtk 1700 o
G s g 974, 2ol guize A0, a8y esddd 2
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Aol Z7hEar, oldE 1%
AT7F AZE A 1 F 19209 TRkl 2Ewsae o
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BoATe A BEgeln WHEYs AEd 558 Fun 5ol
% [e)

I%(n=15), A 15 (n=15)%

Astgon, $EIEaY 48 F 574 oF 2 nEA BE3 ANt A
FogAES AAH EHe <E 1> gk,

3t 1. General Characteristic of Subjects

Items Age Height Weight Body fat
Group (yrs) (cm) (kg) (%)
Exerf;ielgroup 54.13+7.33 159.0042.85  62.39+4,02 31.08+.73
Cont(iozl lg)roup 47.86+5.16 163.66+6.11 66.24+8.81 32.91+4.76

Values are meanzxstandard deviation
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2. Progress of Study
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C. SALET

3 3. Measuring Tools

SAYE 2y Az= 5384
A2 G—Tech Korea A%
H] vk InB.ody 7o Korea =, AALE
Biospace
T Accutrend Plus Germany e
IAYZF Accutrend Plus Germany dHE, A
ugst BP-Bio 320 Korea gt
FORMplus
g5 AL system Italy ks

(CR3000 Series)
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InBody770

| a

A\K{“

(,l

a8 9, AXWE =47] / Inbody 770(Korea)

_24_

(*ICollection @ chosun



Accutrend Plus

oF

W =47] / Accutrend Plus(Germany)

a% 11. "854 7] / BP-Bio 320(Korea)
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a9 12, g% @444 =A7]) / FORM Plus CR3000 Series(Italy)

_26_

(*ICollection @ chosun



- ﬂo wﬁ % N oﬁ_ E_Iuﬂ ol ﬂ,_ A
NI X ) IT = o o X
P T o~ M G o
52 . o = - B o o
T2 R o BT E 5o
Ha)
o1 = o = fad iy Tl piid Jﬁav qﬂl Mm A
BT T 5o T ooy o WT <
o o) T = 0oy [ oo o o
~ %0 o P = X ~
B X G it <~ A4 w AN
o T o X < ~ w
22 A LY =
. @ 7z 2 X = 3 2 Hom oW .
Bow G I S = N
0 o X X0’ = —_— =] -~ —
;o by 03T % Izzz, 1
X mome O’ - g " woT &
0 o | < = = 0 AMV o w MH_,H _

i 0 M 0 ‘mW — 8 o OE %o (7o) il
o o ® o I X Ll oo
Ll no = - ) S ~
or b 3 .= X0 < B o < o

< oo oy Njo = B o il T
EIS g W b A N op T
| o /7\ m.l % (- o ot e ~ ~ S o o

<0 3 N WXz io- 3
i e R Y T OB om o R
o " N X Mo o HH " Nfo ﬁm W _M_ 2
X o o B e m
jo o R m X ~ iE = ol ™ el o)) W .
o G R C B S T A N 2

o i = oo 2 T o — B o~ Nr o o
ZT <o} 0 _L E#

W = W o= g X - L] X 0
L2 R L2TTF ¥ EERIE w D7
T M : "R R T o M ._aa NN %, o
Oy . < T ) . W oy of B
£ RN — ® ¥ P T T N B o dp o o ™ B
- S o o 4o om X A

_27_

Collection @ chosun



o
o
o
-3
o
o
%2,
rir
-z
HE
-3
pio)
o
©
>
2
R}
|
ftlo
My
)
N
offt
%
ol
o
=
ftlo

EAEHS Ya, o] & HolmF 9 ofHZ 4 Foll thA] R1A| ol KoL
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ELX F R AFSH A9E 1Ll
CallengeriAlell A AA1 S A AARE S <29 13>} HAAWH <1d

14> ofefje} o}

FORT TESTQ| ZAZnt

FORT UNIT (160~600 FORT) [1 FORT unit: 0.026 mg/dl H20]

Detail &
s \
160~600

200345
FORMox =E

100 200 300 400 s00 g00

= Under 160 : Ar=tgab

= 160~230 : Good Ranges (Z4})

= 230~310 : Warning Range F2|, #A3H 22345

= 310~340 : Slight Oxidative Stress & £31= A=A, HMEH E4ESE

= 340~400 : Oxidative Stress & (=] SR, EMEH BES2

= 400~600 : High Oxidative Stress 11 AEE AEp|~ SHUS B

= Over 600 : Very High Oxidative Stress D§S &1Z5 M31E AERA SHAEH BeSE

19 13. Normal Range of Blood Free Oxygen Radical Test(FORT)
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FORT (free oxygen radicals test) / & ZAIIZH T2

BM=2 E7j8 2 7918 FIELICH 20ul2] EMEHS ARZE10] HEEHAIR. AlS} R20| WEE 2MEE EoiMR.
(Tube0f 2717} BO7IX| BEF F2)

L Vi
TS EAAYA 9L 0RIR ESyAR. & LEZEE CIA] A2 R10] TEgAR. TS 1B HHED gL

(Tuber E240] SMEI=E) (A 20| ST L 22 50|
FAMR)

B EL F, 8 7S 2|9 Reading Cellt]
E2AE 6 SATEZUATLAIRELICL

713 14. Blood Free Oxygen Radical Test Progress
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4. Complex Exercise Program(Elastic Band)
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18 15, ko &7

% 16. dow 7]
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a4 17. 912 &7

I 18, olF *F
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a9 22 % #H2 &7
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oy 23, % 92 27
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3% 5. Complex Exercise Program(Circulation Exercise)

[e] [e] [e]
77+ S (R F %) AE ;]ji Z}_Ei E]_Ei
ZH$E 53
1. g} 2ojA 7]
9 BE 23 B
3. the] 9z 27
1= A BFE eB o7 ¥y B
- 5. ¢ i g 7 SAE 508
) 12 ¥ ] oo
8F 6. V 1% 2077
7. Sl o] Solee]v)
8 nZ oa]y)
9, ] zo|uv|
Aee 53
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% 24. Squat / kol dojA 7]
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13 26. Hip Extension / W8] H% &¢7]

19 27. Flank / #5538 &5 28 #E/Y]
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3 28. Back Extension / %%,

I3 29. Vup / V&
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2% 31. Knee Up / & 23]7]

_40_

Collection @ chosun



19 32. Jumping Jack / ZH ol 7]
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A. S|l B

1. AALES ¥t

2 oApely 48d Hie

offt
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l
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jui)
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o
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W opAAA HE MESAPARAS A 2

o
V
A
HULI
1f
lii
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%
E\érL
E
ko)
A
(e}
—
ko)
A
(e}
(e}
—

S|
4o
FgE7h Qe Aow vehdoh A TES
2 freld dolE w

AH ez Fo3 Ao]l5 YETH(p<.05).

<3t 6> Change of Body Fat Percentage

Exercise Group

Control Group

Items
Oweek 8weeks Oweek 8weeks
Body fat(%) 31.08+.73 29.56+1.18 32.91+4.76 33.57+3.84
Values are meanzxstandard deviation
<3t 7> Result of Body Fat Percentage
Time Group Time & Group
Two-way
repeated F 3.896 6.266" 24.984™
ANOV A (result)
Sig .059 .019 .000
— 43 —
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<3t 8> Paired Sample t—Test of Body Fat Percentage

Items Pre-test Post-test t p
Exercise 31.08+.73 29.56+1.18 4.898 000"
Group
Control 32.91+4.76 33.57+3.84 -2.156 049°
Group

Values are meantstandard deviation, p<.05", p<.001""

40

35

30

25

20

15

10

Exercise

=#= Control

Pre-test Post-test

Collection @ chosun

217 33. Change of Body Fat Percentage
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<3 9> Change of Blood Glucose(mg/dl)

Exercise Control
Group Group

Items
Oweek 8weeks Oweek 8weeks

Glucose(mg/d¢) 104.64+23.27  81.00+17.20 72.40£18.85 109.73+15.43

Values are meanzxstandard deviation

<3 10> Result of Blood Glucose

. Time &
Time Group Group
Two-way
repeated F 2.508 101 49,755
ANOVA (result)
Sig 125 753 .000
— 45 —
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<3 11> Paired Sample t—Test of Blood Glucose(mg/dl)

Items Pre-test Post-test t J o)
Exercise 104.64+2327  81.00+17.20 3.101 008™
Group
Control s
724041885  109.73+15.43 -8.521 000
Group

Values are meantstandard deviation, p<.01™, p<.001""

120

100

80

60 Exercise

=== Control

40

20

Pre-test Post-test

1% 34. Change of Blood Glucose(mg/dl)
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3. & ZY 29 W

TEAUE FAF FUE 59 dYov, BIes TRy 450 o
el gEe] AEHy wAdg] U NESAPAEAS A 4

~

p<.05, p<.001). 1Fo] W2 Aol= Qe AR e EFUHELS
FEaFAA F FUHEo] AT BAXHOE f NIl
(p<.001), BAIZFAME S7IEIIAT EAHCE Fo3t zo]lE YERATLT

(p<.01).

<3 12> Change of Blood Total Cholesterol(mg/dl)

Exercise Control
Group Group
Items
Oweek 8weeks Oweek 8weeks
Total
227.42+£51.32 186.42+20.78  209.93+35.30  225.26+37.14
Cholesterol(mg/de)

Values are meanzxstandard deviation

<3t 13> Result of Blood Total Cholesterol

. Time &
Time Group Group
Two-way
repeated F 5.718" 681 27543
ANOVA (result)
Sig 024 416 .000
— 47 —
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<3 14> Paired Sample t—Test of Blood Total Cholesterol(mg/dl)

Items Pre-test Post-test t J o)
Exercise 2274245132 1864242078 4.049 0017
Group
Control .
209.93+35.30 225.26+37.14 -3.572 .003
Group

Values are meantstandard deviation, p<.01™, p<.001""

250

200

150

Exercise

=== Control
100

50

Pre-test Post-test

13 35. Change of Blood Total Cholesterol(mg/dl)
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4, FAAALE W
B oATelA A AL o 9ARE 124 Aol 647k ol Fug
HE A3k A2 SAsidon, 59die 2RO -5 wE vjvagde
So) ATEEy Al WE WRIYPARAS AAG AW} <E 15>,
<3 16>, <3 17>, <9 36>°] YEd ufe} o] FAAALL FGA]7]<}
Ty Zroll SAIA SR folgh Aot YEFTH p<.001). SAA7] tlle FE
gas7h gl AR yehdon, gl we Aok g Ao vehd
FTAAYE TEAFANA FAAAT] st FAACE {3 AolE BN
(p<.001), BAIZFAAME S7IeAAR SAHoZE Fogt AolE e
WHH(p<.05).
<3 15> Change of Blood Triglyceride(mg/dl)
Exercise Control
Group Group
Items
Oweek 8weeks Oweek 8weeks
Triglyceride
(ng/dll) 201.71£73.09 157.64162.16  160.53+73.88 192.20+83.23
1.
Values are meanzxstandard deviation
<3 16> Result of Blood Triglyceride(mg/dl)
. Time &
Time Group Group
Two-way
repeated F 829 016 30.898"
ANOV A (result)
Sig 371 902 .000
— 49 —
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<3 17> Paired Sample t—Test of Blood Triglyceride(mg/dl)

Items Pre-test Post-test t D
Exercise 201.71£73.09  157.64+62.16 5.758 000"
Group
Control N
160537388  192.20+83.23 ~2.866 012
Group

Values are meantstandard deviation, p<.05%, p<.001"""

250

200

150
Exercise

=== Control
100

50

Pre-test Post-test

217 36. Change of Blood Triglyceride(mg/dl)
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<3} 18> Change of Blood Pressure(mmHg)

Exercise Control
Group Group
Items
Oweek 8weeks Oweek 8weeks
Blood Pressure 130.64/ 122.71/ 127.60/ 127.66/
(Systolic/Diastolic) 86.21 81.21 89.93 89.20

Values are meanzxstandard deviation

<¥ 19> Result of Blood Pressure(mmHg)

Time Group Time &
Group
Two-way
repeated F 2.385/1.879 .083/3.132 2.466/1.040
ANOVA (result)
Sig .134/.182 775/.088 .128/.317
— 51 —
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<3 20> Paired Sample t—Test of Blood Pressure(mmHg)

Items Pre-test Post-test t D
Exercise 7.661 .000™
Group 130.64/86.21 122.71/81.21 6745 000"
Control -.014 989
Group 127.60/89.93 127.66/89.20 184 %56

Values are meantstandard deviation, p<.001"""

140

120

100

80

Exercise

60 === Control

40

20

Pre-test Post-test

217 37. Change of Systolic Blood Pressure(mmHg)
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1% 38. Change of Diastolic Blood Pressure(mmFHg)
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<3t 21> Change of Blood Free Oxygen Radical

Exercise Control
Ttems Group Group
Oweek 8weeks Oweek 8weeks
FORT Unit* 334.78+56.42 292.78+51.09 297.46£78.73 345.80£62.50

Values are meanzxstandard deviation
* FORT:Free Oxygen Radical Test, 1 Unit:0.026mg/dl H,0,

<3t 22> Result of Blood Free Oxygen Radical

Time Group Time & Group

Two-way repeated

ANOVA ((result) sk
F 104 21.088 135
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<3 23> Paired Sample t—Test of Blood Free Oxygen Radical

Items Pre-test Post-test t J o)
Exercise 3347845642  292.78+51.09 3.109 008™
Group
Control .
2974647873 345.80+62.50 ~3.400 004
Group

Values are meantstandard deviation, p<.01"
* FORT:Free Oxygen Radical Test, 1 Unit:0.026mg/dl H,0,

400

350 /
300 —

250

Exercise
200

—m= Control
150

100

50

Pre-test Post-test

18] 39. Change of Blood Free Oxygen Radical(1 Unit:0.026mg/dl Hy0,)
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