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Convergence analysis of Body Composition and Balance after
6 Week Combined Exercise in 20's Obese Women
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The purpose of this study was to investigate effects of changes in body composition due to
combined exercise on balance of the 20" obese women. Based on voluntary participation, 21 obese women
in twenties were randomly divided into : Control(no exercise, n=7), Group I (aerobic exercise 50 minutes,
n=7), Group 2 (combined exercise 50 minutes, n=7). All groups conducted allocated program five times a
week for six weeks. At post and pre-experiment and at the time of each measurement, changes of body
composition and balance among the three groups were statistically analyed using SPSS 18.0 ver. Compared
to pre-experiment, Group I, II showed decrease of weight and body fat rate, but Group II showed both
increase of muscle mass and decrease of body mass index(p<0.05). In balance ability, Group I showed
improvement of static and dynamic balance, meanwhile Group I showed only improvement of static
balance. Therefore, this research showed that combined exercise had positive effects on balance by

increasing muscle mass and changing body composition.
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mmHg ©173, 120 mmHg ©]&}, 2747] &to] 60 mmHg
°14, 80 mmHg °late] < 7 A

(Table 1) The general characteristics of subjects

Group
W Control ~ Group |  Group Il

Age(years) 22.00£2.50  21.00+3.14  23.00+1.09
Height(cm) 154.1943.04 158.64£2.76 160.43+4.00
Weight(kg) 65.27+515  67.09+4.37  68.80£4.20

BMI 2745+1.34  26.66+1.25 26.73+1.87

All values are showed mean+S.D.
Control : No treatment, Group 1: Aerobic exercise, Group II :
Circuit-based exercise
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(Table 2) The change of weight and body fat score in
each groups

Weight (kg) Body fat (%)
Before After Before After
Control 65274515 65544531  36.18+4.15  36.66%5.76
Group | 67.09+437 63785117 3576+576 33.15+6.16"
Groupll  6880+420 63.666.17" 35284687 3264+7.277

D .89 .01 67 .01

All values are showed mean+S.D.

Tested by paired t-test(x : p<0.05)

Tested by one-way ANOVA and Post-hoc was Tukey's
multiple range test : control-group I, control-groupIl (* : p<0.05,
#1p<0.01, * 1 p<0.001)

Control : No treatment, Group 1: Aerobic exercise, Group II :
Circuit-based exercise
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(Table 3) The change of muscle mass and body mass
index(BMI) score in each groups

Muscle mass (kg) BMI (kg/m?)
Before After Before After
Control ~ 37.85+4.11  37.91+6.17  27.45+1.34  27.62+1.22
Group | 3615675 37654676  26.66+125 2534+1.417
Groupll 3746517 4061861 26.73x1.87 24.82+2.21°%
p 66 01 67 01

All values are showed mean+S.D.

Tested by paired t-test(x : p<0.05)

Tested by one-way ANOVA and Post-hoc was Tukey's
multiple range test : control-group I, control-groupIl (* : p<0.05,
# 1 p<0.01, 1 p<0.001)

Control : No treatment, Group I: Aerobic exercise, Group II :
Circuit-based exercise

- 5
ERATHP<0.05). Tz

(Table 4) The change of balance in each groups

Before After
Contro] SAE(™ 35342454 3414+6.22
OOl TTIOS(en) 107.12+14.71 108.23+21.45
. SAE(m)  35.1046.74 31512817
Group | —
LOS(av)  10847+1867 111.21£22.07
SAE(m)  37.14+894 3091675
Group Il — -
LOS(em)  107.57+22.02 115.43+21 47
SAE(m) 71 04
P LOS(em) 64 02

All values are showed mean+S.D.

Tested by paired t-test(x : p<0.05)

Tested by one-way ANOVA and Post-hoc was Tukey's
multiple range test : control-group I, control-groupll (% :
p<0.05, * 1 p<0.01, * : p<0.001)

SAE: surface area ellipse, LOS: limits of stability

Control : No treatment, Group I: Aerobic exercise, Group II :
Circuit-based exercise

=
=
rlo
=
ek
2
=
N
il
olN
By
ol
=
ol
1o
o
o
|
)

i
Kl
_C:L

o — HAaE A 7kakol|
A oAy AAF Fold TUE 7§
Sol12]. =8 A 250 vuA AFge o4y 9 2
F 1A, F7kl ZA o, ARHE 1A H Al A
T8 bl AV Ja ks SEuNE Be Ze
25 AnehA] E3o) AALE FAEAY S7HA7H
A AAREE FAaAT17] A E R 2R EE
EoHog AN BEes T2 o] tS a1y

oJcH11]
B AT 200 W oS dhoR AAlsIT 1
olfri o e AN, B el o8] A @
o v

=

>,
o\
o
=
o ok
i
tjo
)
fuj
I

] FliE LAY AT HS- &
SHATHT]. gt Hlvhe A3
58] w3l =
th 1EEE 20 Hwk o
ato] AlA A WErt 3
2ol 1 314} S} T,
Aol HelE dolrr] 95t
(ke), =FF(ke), ADFAF(ke/m), AAHE%) S
o] AAFEL 5 AT
o Group I, I A5, A
25, AAEEC] frelatA FastAt). 53] Group
AR g7} v|wk 7| o]et Fhasto] At
B AAIGE A B A7) £t Atk
F 25| f2o
AGE A w
1257709 53 %ol T4 vkl A, AL,

A E, AP frole das dEinka 2o

4o
=

i3
wE a2 Jo

Foox
o 1>
N

& oge Q2
> s
= 4
o
2%
AU

)
=)

&
pou)
o
fitl
o,

N

N
i,

of
d

o

fitl

o
o

Mo

offt

[o

a3

o Op

& ox o Hdr o ox
_0|L
il

o =

=

(e o

)

L =
rte
e
=2,
R
rir
)
S~

_)ik_:l
ot Rl oxl ofx
>
Ho
0 Ag‘ .
sl
B
o
)
g2
FA N

W2 = ow Iy
oy Mo 4 L
Mo rx 2L

il -y f
yo
™
o
&
©
®
E
ko]
=]
2
>
2}

{

(il _tlo



sfo 47,

S

9]

o o)z @ 23

(o]

-

31 LOSeII 4]

SAE, LOS BF EAH o=

o

g

Group II

(e}

H

o]

i

}.

4= 50760% A== 30

20CH HIZ0-HollA 6
Ak

= 1

o gl Al FH

A5 ol

L
L

N

tl[26] 2 Ak

0]

el Al

t &34 olgtal

S

CEEEREE

L
L

[e)
43& =l

s

0

9]

A

Far Al

of

[e)
Nl

H

L
L

o] Ut &

p=}
RN

7]

o

5 B o B oUA = 4H]

E

o]
AR

]_
Hol ekt Aoz A7y

Qo] Ve 41473

sl

[¢]

T

s

o|t}. Duchateau & Enoka[35]S #3885
Pl

Al

55 1= M A h=R
Group 7} &

&
i

K
pal

=]
AR

Al

4]
A

0

O]

5ol
st

L

b, wjgho 2w}
o] 7]

[e]
=

°

(3011 9

=

[e]
TATI2A] 2

=
3%

[

g

_]

7

A TH10,28 29].
, Wang {311

al

H)

o
o

L
L

18A41735A1 9] H] %A}

KX
A

Foith. Moravveji 5[32]

S

=14

Il
N
=
F

&4
o,

443
o)
A

q 0]

S
=4

H
}

k<
hal

S

2
g717k0] 632 & A

2 e

o

=
Fus

PN
T
TRt B

%

=
o

)
S|

Fol

0]

107 A zd

A7
Al SAE(Surface

2o
HE]_'
¢}
AARI LOS(Limits of stability)

}

3]
<

s

Eix

=]
-

bl
S

o] £714 0 e

A2

(¢}

1719 o]

of A& FHAs) 7o
Az, weba 200 Hle ol el Al faka e B

[¢]

T

EESR:

|
&

i &

L

[

=

s

0

%, H|Y
Aol A
area ellipse), &4

£

Atk

2

fot 7] 9]
Atk



236 3=88EE=2x HM8H Mi1S

REFERENCES

[1] Bae-Won Lee, Jae-Chul Song, Hun-Young Ha,
Sang-Hyo Sim, Jae-Hun Shim, “A Study on
Obesity-related Factors Through the Convergence
of Body Mass Index (BMI) and Fat-CT in
Middle-aged Women Living in Incheon”, Journal of
Korea Convergence Society, Vol. 6. No. 3, pp. 19-28 2015.

[2] E. P. Williams, M. Mesidor, K. Winters, P. M.
Dubbert, S. B. Wyatt, “Overweight and Obesity:
Prevalence, Consequences, and Causes of a
Growing Public Health Problem”, Curr Obes Rep,
Vol. 4, No. 3, pp. 363-370, 2015.

[3] http://www.index.go.kr/potal/main/EachDtIPageDet
ail.do?idx_cd=2705

[4] World Health Organization. Obesity: preventing and
managing the global epidemic. Report of a WHO
consultation. World Health Organ Tech Rep Ser 84
pp. 1-253, 2000.

[5] R. C. Weisell, “Body mass index as an indicator of
obesity”, Asia Pacific J Clin Nutr, Vol. 11, pp.
681-684, 2002.

[6] Jeoung-Weon Park, Hoe-Mi Park, Na-Sun Ha, “A
Study on the Obesity and Weight Control Methods
of College Students”, J Korean Acad Psych Mental
Health Nurs, Vol. 13, No. 1, pp. 5-13, 2004.

[7] R. Pasquali, L. Patton, A. Gambineri, “Obesity and
infertility”, Curr Opin Endocrinol Diabetes Obes,
Vol. 14, No. 6, pp. 482-487, 2007.

[8] T. Kulie, A. Slattengren, J. Redmer, H. Counts, A.
Eglash, S. Schrager, “Obesity and women's health:
an evidence-based review”, ] Am Board Fam Med,
Vol. 24, No. 1, pp. 75-85, 2011.

[9] A. Goulding, L. E. Jones, R. W. Taylor, J. M. Piggot,
D. Taylor, “Dynamic and static tests of balance and
postural sway in boy: Effects of previous wrist
bone fractures and high adiposity”, Gait & Posture,
Vol. 17, pp. 136-141, 2003.

[10] S. Y. Kim, M. S. Kim, S. Sim, B. Park, H. G. Choi,
“Association Between Obesity and Falls Among
Korean Adultss A Population—Based Cross—Sectional

Study”, Korean Society of Sport Psychology, Vol.
95, No. 12, pp. €3130, 2016.

[11] American college of sports medicine (ACSM). ACSM's
guidelines for exercise testing and prescription. 8th
ed. Baltimore: Lippincott Williams and Wilkins; 2010.

[12] NSCA, Essentials of strength training and conditioning
(2nd ed). 1 llinois; Human kinetics inc, 2011.

[13] Hyun-Min Kim, “The effects of Combined Exercise
on Health-related physical Fitness and Vascular
compliance in obese middle school boy students”,
Master’s thesis, Pusan National University, 2013.

[14] Chang-Ho Ha,Sung Ha, Wi-Young So, “Effects of
a 12-week Combined Exercise Training Program on
the Body Composition, Physical Fitness Levels, and
Metabolic Syndrome Profiles of Obese Women’,
Korean Society of Public Health Nursing, Vol. 26,
No. 3, pp. 441-453, 2012.

[15] Sang-Kab Park, Yoo-Chan Kwon, Eun-Hee Kim,
“Effects of 12 weeks combined training on abdominal
fat, muscle mass and risk factors of metabolic
syndrome in the obese middle school girls”, The
Korean Journal of Physical Education, Vol. 46, No.
1, pp. 813-822, 2007.

[16] A. P. Hills, E. M. Henning, N. M. Byrne, J. R.
Steele, “The biomechanics of adiposity: Structure
and functional limitation of obesity and implications
for movement”, Obesity Reviews, Vol. 3 No. 1, pp.
35-43, 2002.

[17] Sang-Kyu Lee, Seol-Jung Kang, Seong-Lim Jung,
Byoung-Roh Kim, “The effects of aerobic and
muscular combined exercise on the body composition,
heart rate variability and hemodynamic factors of
middle-aged obese women”, Official Journal of the
KACEP, Vol. 11, No. 1, pp. 1-8, 2009.

[18] J. Karvonen, T. Vuorimaa, “Heart rate and exercise
intensity during sports activities. Practical application”,
Sports Med, Vol. 5. No. 5, pp. 303-311, 1988

[19] Yong-Seok So, “The Effect of Combined Exercise
on Body Composition, Functional Fitness and Muscle
Protein Synthesis Related Hormone in Sarcopenic
Obesity Elderly Worren”, Journal of Korea Convergence



20CH H|BHoi Mol 637 Z3t

o
s

=
S

2 Sst AMTYN B0l BH BN 237

Society, Vol. 7. No. 3, pp. 185-193, 2016.

[20] A. Avogaro, S. V. de Kreutzenberg, “Mechanisms
of endothelial dysfunction in obesity”, Clin Chim
Acta, Vol. 360, pp. 9-26, 2005.

[21] S. Al Snih, J. E. Graham, Y. F. Kuo, J. S. Goodwin,
K. S. Markides, K. J. Ottenbacher, “Obesity and
disability: relation among older adults living in
Latin America and the Caribbean”, Am ] Epidemiol,
Vol. 171, No. 12, pp. 1282-1288, 2010.

[22] Y. S. Yun, “Obesity in women”, The Journal of the
Korean Academy of Family Medicine, Vol. 23, No.
5, pp. 553-564, 2002.

[23] V. R. Mesch, L. E. Boero, N. O. Siseles, M. Royer,
M. Prada, F. Sayegh, L. Schreier, H. J. Benencia, G.
A. Berg, “Metabolic syndrome throughout the menopausal
transition: influence of age and menopausal status”,
Climacteric, Vol. 9, No. 1, pp. 40-48, 2006.

[24] So-Yeon Han, “Effects of the 12 week combined
exercise on body composition, health-related fitness
and social physique anxiety among obese middle aged
worren’, Mester's thesis, Sungkyunkwan University, 2010.

[25] Sang-Kab Park, Eun-Hee Kim, Yoo-Chan Kwon,
Jin-Kee Park, Seo-young Kang, Jae Hee Jang,
“Effects of Combined Exercise Program on
Health-related  Physical  Fitness,

Hormone and Prevention of Sarcopenia in Elderly

Anti-aging

Women with Sarcopenia”, Journal of Sport and
Leisure Studies, Vol. 40, No. 1, pp. 435-442, 2010.
[26] Hee-Jun Kim, “Effects of aerobic & anaerobic and
complex exercises in body composition and the
blood lipids on the university student’s for 8 weeks”,
Master’s thesis, Kyungwon University, 2010.

[27] Chul-Gi Lee, “The effects of Exercise Mode on
Somatotype and Body Composition in Obese
Women”, Master’s thesis, Sang Ji University, 2005.

[28] O. Hue, M. Simoneau, J. Marcotte, F. Berrigan, J.
Doré, P. Marceau, S. Marceau, A. Tremblay, N.
Teasdale, “Body weight is a strong predictor of
postural stability”, Gait Posture, Vol. 26, No. 1, pp.
32-38, 2007.

[29] N. S. Cruz-Goémez,

G. Plascencia, L. A.

Villanueva—Padron, K. Jauregui-Renaud, “Influence
of obesity and gender on the postural stability
during upright stance”, Obes Facts, Vol. 4, No. 3,
pp. 212-217, 2011.

[30] Bong-Ju Sung, Dong-Ho Park, Byoung-Goo Ko,
Young-Soo Kim, Myung-Chun Lee, Sung-Won
Youn, Soon-Ho Lee, Soon-Ki Kim, “The Effect of
Exercise and Functional Electric Stimulation on the
Body Composition, Circumference & Blood Lipids of
Middle-Aged Obese Women”, Korean Journal of
Sport Science, Vol. 16, No. 4, pp. 20-34, 2005.

[31] L. Wang, J. X. Li, D. Q Xu, Y. L. Hong,
“Proprioception of ankle and knee joints in obese
boys and nonobese boys”, Med Sci Monit, Vol. 14,
No. 3, pp. 129-135, 2008.

[32] H Moravveji, A. Ghanbari, F. Kamali, “Proprioception
of Knee Joint in Athletes and Non—-Athletes Obese”,
Glob J Health Sci, Vol. 9, No. 2, pp. 286-293, 2017.

[33] Na-Ri Lee, “The effect of elastic resistance
exercises on isokinetic muscular strength and
balance in lower limb " s for young aged women”,
Master’s thesis, Woosuk University, 2013.

[34] M. G. Wade, G. Jones, “The role vision and spatial
orientation in the maintenance of posture”, Phys
Ther, Vol. 77, No. 6, pp. 619-628, 1997.

[35] J. Duchateau, R. M. Enoka, “Neural adaptations
with chronica activity patterns in able-bodied
humans”, Am ] Phys Med Rehabil, Vol. 81, No. 11,
pp. 17-27, 2002.

K XEAH

H] Al E(Seahyun Bae) (B34l
<2011 29 ¢ BAIOiska B2
PERYBER

- 20143 29 ¢ FAOsk £
PERYBE

- 2015 39 ~ dA . FAlgistw
soARsb) w5

CAAETAR, 718




238 =288 X M8 HM15

o
M
FII:I

)
=

71 7] =(Gido Kim) A3
- 200610 2€ : BAIE A B
gsh,} (o]b‘I—MA})

20109 2€ SO 2
28k} (o]ahupAp)

-2011d 29 ~ @A F==A)
EERELE SRS

B8, A743st

—
(

(

7 ¥ #(Byunghyun Jeon) (33

20139 249 ¢ FAIgE &8
S (=P A= StAD

20015 3€ : FANE EEX
w83 tiskl Ak §jst

<2013 24€ @ FAUIg Y EYA R
stal(EE A =38 AL
- 200154 3% : %ﬁtﬁffm %FM

<EARoR : B, AAAAS

A 7% &(Kyung-Yoon Kim) (B34l
S0y 2¥ A 28X
p o (AR

-2007d 24 ¢ FAldEtaL EeA|

L0064 3¢ ~ @A) EAmsHE
zeAReta ws

<HAEoR ¢ FEA RS, A7t




