creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

&’ HZFEety SAEA

JEN NATIONAL UNIVERSITY LIBRARY



4

A3

i
‘w.o
N

8

)

2018



T
a1,

o] gk

ol
of

5o dAF o

_(H

-

N

20184 6

m./‘
a2
|

&

. f

\&

3 5

A9

Al

“

20181 8¢



-
N
il

I

T
—
T

B} wREE,

1

°
o]

1 IAS o
AF gl 7

T

Aehety

1)
=]

[e)
=&

ol’de] 200 HAT HE 0 o=

d 4 =24 23 kg/m?

A

-
1

gel wimh, A
Q7o) oAt

#

o

il

o

SH

°

94

5
Wal7h el ehor.

Aoz e

i

-

R

3

7}&
Els

=

o

b ole7] dtelA

=

HA

[¢)

=

|

9l
o §9

o

T
%7

=
A

o gEFN &

o}
H

=

AT, Aol
|

]

o
h54

ol

L
=4,
ZRAN

_(.H

Az e
AT

ol

7Fe7dol A=A
% RS 20189 8¢ A




ToTeTeY 2 222 222
N
Hr

=

;OL

Ho

oo A

OT._ ‘Q‘.._

70 ol i ﬂ_;ﬂﬁ

X = o wm o

of W oW W oA T T w2 Y

= —_— AR o TN o

oy o " R = - 7Lc,_mu|

B

i o o °of o] o " M_Mmﬂ Eﬂoml

JIJIJIJI,@I E.t ,mﬂ_\mm ﬂoﬂ‘mwl

T B3 OB B B oo o E- I ﬂ\/\}

. — a8 — N

L ER
REEE



] 8
]
19

o

4. A
1) WA

Al A

° %

H
;oT
Nlo

21

A7

21

22
w23

el
ot

—

<N

b
mK

Hr
.1&0

ruzel

N

24
wy
....25
....27
7
....28
....28
D

B. AP EL A T] seeerrersserrsesssesusetisessse st s

N
el
ol
<0

e
~,
OH

gl

xr
il
ar

)

™R
B

oh

Jl.._
o
o

30

31

T
B

ok

e

X
ot

=R

B

oh

B

i
-
T

Aol Al
I FAL] AL

X
!

HH

A

oh

[N

ol

™H

B

oh

34

37

ol

HH

]

oh

40

R

44

- ii -



1. ALA A Y] H B e 46
0. A B G T HIB v A7
3. UAFZ T 918 Q019] BIBE et 50
VI é% ................................................................................................................. .52
%ﬂ%f‘ﬂ_ ................................................................................................................ 53
Abstract 000000000000000000000006000080000000060000800000000000080000000000008000000000000000000000000000000000000000000000 67

- iii -



List of Tables

Table 1. A Range of the Published Obesity Definitions —sessseessssssessesessssnscssnscensd 4
Table 2. Physical Characteristics of the SUDJECLS —swwsweseeesmsmmsmmsmansinsinssissinss 21
Table 3. Measurement Item and INStIUMENL  ewswsesesesssesesessssssssssssssssssssssssssssasanssensd 23
Table 4. High Intensity Intermittent Training Program —«eeeessesssessesssssessnscenness 28

Table 5. Comparison between groups of Body Composition before High
Intensity Intermittent Training Program .................................................................. 3 1
Table 6. Comparison between groups of Physical Fitness before High
Intensity Intermittent Training Program .................................................................. 3 2
Table 7. Comparison between groups of Metabolic Syndrome Risk Factors
before High Intensity Intermittent Training Program —ceeesseesessesesseesssncninnciinne, 33
Table 8. Comparison Body Composition after High Intensity Intermittent
Training Program ............................................................................................................ 3 4
Table 9. Comparison Physical Fitness after High Intensity Intermittent
Training Program ............................................................................................................ 3 7
Table 10. Comparison Metabolic Syndrome Risk Factors after High Intensity
Intermittent Training Program .................................................................................... 4 O

Table 11. Frequency of Metabolic Syndrome Risk Factors —seeseesssseessseessneiscnnann, 44

- iv -



List of Figure

Figure 1. The Study DeSign ........................................................................................ D)
Figlre 2. Bruce Protocol s 26
Figure 3. Comparison of Waist CIrCUMIErence swssessessesmsessessssssssesssssssssssesess 35
Figure 4. CompariSOH of Hlp Circumference  sreseesssesreststeniiccicienieniisinieiiaicicienieon 35
Figure 5. Comparison of Waist Circumference to Height Ratio = eeeeeeeeeeseseeeeeeesd 36
Figure 6. Comparison of Back Strength seeesccesmmmimimssmsmessmsssssess 38
Figure 7. Comparison of Slt—Up .................................................................................. 38
Figure 8. Comparison of Vs Max s 39
Figure 9. Comparison of Systolic BIood Pressure wssssmemmsssssssessesssesss A1
Figure 10. Comparison of Diastolic Blood Pressure sesseseeseeseesseeseececiiniciecionienianians, 4]
Figure 11. Comparison of TTiglyceride -« e e msmmmmsmmnsissssssssssssssssssssssssssssnss 49
Figure 12. Comparison of High Density Lipoprotein Cholesterol s:esssssesseeseeeees 42
Figure 13. Comparison of Fasting (GlUCOSE  seeseesreereectentancinntinniacinntaenientanstnntaesiecaesneny /43
Figure 14. Frequency of Metabolic Syndrome Risk Factor One or More -« 45



o] 7ty Aoz gox At (Caspersen, Pereira & Curran, 2000; Hamilton,
Hamilton &  Zderic, 2008, WHO, 2002). AAI®A7]4+(World Health
Organization)dl] ¢Jatd A 30WzF HRkITE= A AAASR F7hetdlo
20149 71& A9 ¢F 39 %7F #AAT, 13 %7F HIREQl Aew HuEH
(WHO, 2016).

Aol 20179 S AG G2l Sekd Sl v 1941 o] Adlel
< 398 %2 o= 10%W T °of 490l nwtdd AL . A mE
HRbg FolE ARy, JAdS 423 %, AL 264 %= FAdol oA Ha)

159 % =2 Aoz AHW, FAge HwE&2 19989 o] F A&KHom

:1
m{o

S7ketol 20169 40 %E X HerlaL, oA 1998d o] F 23 T 28 %E
AL vk FA S HkEe] oo HlE w2 FEOE YEHUYWAN P4
HIREe] A Zpde] diF o Aok ol g A& Frte AA L s F HHo
Ao A FAe A7) A& 2000 625 %elA 2016W 40 %E 225 %

asklal, FAbAe AT AHe E£E 20149 62 %olA 20161 525 %E
Hdashs A& EATH(EAESAEF, 2017).

H Rk (obesity) < ©<cd] Aol @ol yrk= Aol AZsty] 45y, Al
Az o] dHrpstA A= o] AAE] A o 2 7HE e om iy
(sl kulRbsts], 2001). Aol v FA2 dof Hom Aqto]l FEdA ofF

Hw, o HAHE FI FZFH2EE(Total Cholesterol: TC), F4dAW

0%,
o

(Triglyceride: TG), A¥E Ad® ZFH2HZ(Low Density Lipoprotein:



ol 2~ H = (Hi
(High Density Lipoprot
otein:

=
=

=71,

LDL-C),

]
+~ ) P
-
41% o m % ’ m Al .ﬂlnm ST
L, — —
g x° woz X T o =
A = 5 oo B z = T 7 oo 5%
< N - N o g = % W n G w lﬂ_ﬂl HX_._._I W =
u,ﬂlu o) — ﬂd o- m O#E ) ;Iﬂ_ﬂ ) ~ X ﬁl N ,;N o R = T n H
% Jo ° W N 100 b o o e my oTu © oo __W T oo | 3 o
%ﬂ?,ﬂm.@%m,ofﬁmzo@%%@moz, ﬂofﬂcﬁﬁﬂmm
S@%yg@mmﬁg,gﬁw&tﬂmﬁﬂgim%qgw
< @ T ogﬂrq,ﬂraﬁmﬂour 7 mﬁﬁy_nsnGl,,%
s I X X I ,l ™ = No N = _
cOﬂrﬂmomMéemﬂtaﬂ T = o K ; onoE N
=] i jri X n () o) M ) ™ ol = me W
B ° B of e Mo Y - X Ho A= 3 oW 0 = o U
| = ) o © o ~ o —_— R W _ o
7> HO = I o ob = o W 1o . o = Mo N ™
o oF B om oo T & 7 4 3 Wo b o T TS m G
5w~ i Gl = T 5w < X - — = — 5 Ho S of o N
= ol 2T el R R oS 5o oF = © o © + 8 ; ir
&N Eo M.._ 50 ﬂ ) — —_— ~ #E k) ‘.* W ,mwo - OT_ % T :.L HT
) —~ o —
u;ﬁq_am@mﬂi% w e ﬂ;Hﬁ_iwmu Lz
o 0 g IS —_— .- 0
~H ﬂL 50 ‘m_vi ,I_,/I ﬂt.l —_— ,;IO_.ﬂ O:d ‘O| ,muL 5.0 NluE l H m ] _,ﬁ.o :.L Lolbv X ﬂ HO u)A
N o < ,HA_I Nlo b = H ) ﬂﬁo OL — ﬂo < % X off ° _ ol _ni Eo
g N ﬂl_sié %aﬂal@ﬂq ﬂﬁ&ﬁw w o =
< %/ = 0 + _ o) * _ 0o Mo iy = h- m Wo o o 3
o #o;wog%;m%mox.%%ia ﬂH%@%%% =
zo Mo o « = ow X Ol X A & R bo O o o W -
mﬁgﬁ%zo@m@@d@?HL%@E%mwwwiﬂwlﬂﬂ%
WJ@mﬂﬂ).@xg;o%_to<ﬂo a%aoo_ﬂtqwﬁaﬂ
o o ~ — N I~ — OT_ ,U! BR < — OT Enﬁ
CA © B OF 3 = T oo 3 X = o2k NI o o ® i
I Y = o oK = = = o) W 3 N o o B T o T T
ﬂanoﬁ,@.,?ﬁ ﬂ%mﬂz#ow%ﬂtﬁm&u}1ﬂﬁi@
=3 = T 3 & ~ =) 4 N oS <
S oA 5 <V o T o X oo s - = xR W 9l Y
o =~ P g ol BN A T g ° X o
I wm vy NI woW = ey Y = = Wo o No Y ~ mf Ak L@m o W= mw
Ty o o o — < o
s izwe oo mwmﬂ@@mw;o RN R I
s 8% OB R ,mxadgﬂoﬂgo%%nmomwg_g_%i
> E o S = I ~ = | e N = il
a8 T = & o T = B S P o ¢S oo 9 [l = 9 <) BOx 0|
= R - M ﬂm T e S w Mo S HoX H w5 5 X —_~ NS
H&ﬂaw@wﬂ&fr?z@ﬂ%z@ﬁoﬂméﬂ9tmcm_
W oxE S A= ] T B . ' o H 7 X N ORT S C o8 wm
N < (=) ~ < E A g ;‘Imﬂ T N N smW —_— o
] W= b T W Ao o oo s X =
ISRNE ClCTY o " T m W X
T oy op ™ o £ e o W
~ EvL ‘UT =) E:u Eo o = 8 o~ N
OT._ e o B > N oﬁE O#E
3O T B o oy
I~ 0
X OT._ H;l



gl o] 4 (High

o

oh

o

==
=

—

£

40

o
15

Intensity Intermittent Training: HIIT)el

2013).

=

oM
o

A THGui, 2016; Trapp, Chisholm & Boutcher, 2007).

ol

s

=
T

Bilska,

Teleglow,

1 31 5] 9 oH(Bilski,

Ao

ojn

o

1o

LF_

A

bk o
o o

d ¥

)

Dembinski & Warzeca, 2009).

Aud gey 2o 34

A}
=

A58

ofp
s

o
Jlo
~
!
ral
=n

W
Jo

of

o}

N
sl
~

o

ofpy

!

i
=
o

o
T

o}

ol
1°

Bo

p—

0
N
%0

Mo

KeX
|

H

o] 1.22u}

o)
T

4 A (Ford, 2005).

o

—~
o

of

< 7HA A

el &%

7} 2 =) 91 oh(Tabata et al., 1996).

3

9

Epubel ol

Ty g EPOC(Excess

He2 Hu 1247

?J__

&

A
2 XY (Tabata et al., 1997).

o
.

Post—-exercise Oxygen Consumption) ¥}7

R i
+E T

Fof 2m] 5]

5

il
M H =

1994).

=

Y (Tremblay, Simoneau & Bouchard,

Els

A

Aoz
A "k Aol

@ olu

o] 2]



TEE AAGA otk AELHOR JqUAE AnHFtE S o (o] dT,
2016). Buter Edeold s 43 whE silS AF ¥d AW+ HRmax9 86
%2 vetow, FEA2AAFE VOmaxs 74 %= ACSMOIA AN dE
A AT g4s st FARY =4 UEts s Ko Ft(Emberts, Porcari,

Doberstein, Steffen & Foster, 2013). &5 A2 =(RPE) T3t 1542 35 AL

FrE2 e



Hr

B

5 (Tabata Training)

=l

u}

g}

—

0
N
e

o)
Ho
o
T
3l

~

o
B
|

g

i

i

R

=1
=~

=
=

A

b

Jol wlnrs

5} &
5}
gl =20l gl

HA T FA o

EREE

2aYe 6577

H)

s

g 4

3. 479 74

e

e Aol

Njo

e

1Ho
of
=
il
~
h
_/0

B

o

ne

X

e

1o
ofy
=
o
I~
H
70

e



o

gekaidh

—(:5_]__

o 2

Aoy 54

) Jostel

L
a

J

A

AT

1 &

FA skl

HA S AS

5

H
HH

o7

FH =

=

< LA FAS

|

4 ae

2 e

A A

=
=

E o] 3

59

B ATy
23k k.

3)

ﬁo
o
®
o
AR

M

<R
M
T
oF
!
o

—_

0

)
=
ol

A5

4) ¥ AT odAE

FA X8kl

5

= A

pu—

of

o

]
A



5. 019 A9

1) B]2H(Obesity)

e wes AFel wel ust: Aelga 4z
AzAe]  Huistl  ZAse AAWe] Ay oldow
ojmlghoh(h gl whatsl, 2001). AAYAL s, A

7158 <Table 1>3 7t}

Table 1. A Range of the Published Obesity Definitions

A, AlA e
shd ez
go w9

Body Mass Index Waist Circumference

Percent Body

Fat
(kg/m?) (cm) (;)
Classification °
. Westerner Asian )
Westerner Asian Male Girls
Male Girls Male Girls
Underweight < 185 < 140 < 170
<220 <102 < 88 < 94 < 80
Normalweight 18.5-24.9 14-19.9 17-249
Overweight 25-29.9 22-24.9 20-249 25-299
Mild Obesity 30-34.9
Moderat > 102 = 8 > 94 > 80
oderate 35-399 = 250 > 950 = 300
Obesity
Severe Obesity > 40.0
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2ol AgE ofole FolE et gk

. BMI : Body Mass Index (kg/m?)

. DBP : Diastolic Blood Pressure (mmHg)

. EPOC: Excess Post-exercise Oxygen Consumption

. FG : Fasting Glucose (mg/dL)

. HC : Hip Circumference (cm)

. HDL-C : High Density Lipoprotein Cholesterol (mg/dL)
. LDL-C : Low Density Lipoprotein Cholesterol (mg/dL)
. LGS : Left Grip Strength (kg)

. MS : Metabolic Syndrome

. PBF : Percent Body Fat (%)

. RGS : Right Grip Strength (kg)

. SBP : Systolic Blood Pressure (mmHg)

. SMM : Skeletal Muscle Mass (kg)

. SR @ Sit and Reach (cm)

. SU : SIt-Up (number/minute)

. TC : Total Cholesterol (mg/dL)

. TG : Triglyceride (mg/dL)

. WC : Waist Circumference (cm)

. WHR : Waist Hip Ratio (%)

. WHtR : Waist circumference to Height Ratio (%)
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1. 934

2 ArdAe J= 249 Jusy Qe T AdFAs 23 kg/m® ol #
AF FAdSGAow A2 6/ AAAA EFold Fo Aol gle A, 14
o AEHA Aol Sof WHo| gle AR AFdeAT. AT Fo JFel w
gt 209 ddAE AAstY, &5 108, AT 108e= Fiadt. 43 3
Zhell M & Ao & A da) FEE] AHsta, o & oldfsta AdA
o= Zrtstaz = AZHEH HAN F9 A (Informed Consent Form)E {2
Aol FHog=E st & A7 Jie A& 4 2 919 3] (Institutional
Review Board-IRB)¢ < <l(JJNU-IRB-2018-021)& W& & H A3 E A3 &
O 2 AT AAH 54 <Table 2> AA ¥ npof 2o}

o

Table 2. Physical Characteristics of The Subjects

Exercise Control P

(n=10) (n=10)
Age (years) 21.60+2.17 23.50+3.34 152
Height (cm) 174.06+5.35 173.03+4.38 643
Weight (kg) 87.881t16.44 81.48+t9.35 299
BMI (kg/m? ) 28.791+3.96 27.22+2.59 308
PBF (%) 29.02+6.23 25.665.38 213
BFM (kg) 26.25+10.42 21.191+6.46 208
SMM (kg) 34.29+3.93 33.73+3.08 127

Mean T Standard Deviation

BMI, Body mass index; PBF, Percent body fat; BEM, Body fat mass; SMM, Skeletal
muscle mass:
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2 AdTdAE 14E 184 ol 200 #AT FARFAY vwtE A

2 AT Adaddd mMAs dFS HErl dAstel e 10%)

ARt BAF AT AAE AAGGon, nFE 488 €% Fol A

Subjects(n=20)

U J U

Pre Measurements

Body Mass Index, Body Composition, Exercise Tolerance Test
Health-Related Fitness, Blood Test

< < <

Tabata Exercise (3 Days / 6 Weeks)

Exercise Group Control Group
(n=10) (n=10)

< < <

Post Measurements

Body Mass Index, Body Composition, Exercise Tolerance Test
Health—-Related Fitness, Blood Test

4

Data Analyses

Figure 1. The Study Design
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Table 3. Measurement Item and Instrument

Measurement Item Measurement Instrument (Model)
Body Composition Body Composition Analyzer (Accunlgq BC 702)
Heart Rate Polar Heart Rate Monitor(Polar)

Gas Analzer(Ultima Medgraphics)
Exercise Tolerance Test
Treadmill(Taeha)

Grip Dynamometer(T.K.K 5101)
Muscular strength
Back Strength Dynamometer(T.K.K 5102)

Muscular endurance Sit - Up Boaed(KT-2522)

Flexibility Sitting Trunk Flexion Test(T.K.K. 5130)

Blood Test Chemistry Analzer(OLYMPUS AU5400)

Blood Pressure Blood Pressure Measuring Monitor(OMRON HEM-770A)
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g EEXRaas AANIYY. 25 e FAToE AP ey,
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A YYo= AT AAE HASAT

D ARz 53

2 ATl AR A - F HAE A8 Ad AAR AR (em), AT (kg),
A A #FA 4 (Body mass index, BMI), &2 % (Skeletal muscle mass, SMM), Al
A ¥ % (Fat free mass, FFM), A A% 2 (Body fat mass, BFM), A A% & (Percent
body fat, PBF)= A% A% AFA =747 JENIX(DONG SHAN JENIX CO.,
Korea)$t A ™ AAE EA7]9 Accunlg BC720 (Selvashealthcare co., Korea)<

Abgsle] =A38g . 38 S (Waist Circumference, WC)¢F <4 o] % ¢ (Hip

A

Circumference, HC)+= U &4 & =25 ALE3lo] SAH3 5. g EdE I©

0!

olEUE Yo FE-AdHolE# v (Waist-Hip Ratioo WHR)S At&3sth. o
T7F Bd § 2447 H ol AR S-S @A A 12413 AFEH 54
stlom, 74 30 ol Ao =Fste] Fws S FHsk ¢ AlAA

ERCIETEY

- 24 -



g

=
=

2) A4

olJ

-4

Gl

’

\

A
Al

3]
0.1 kg ©$7+A

2

77}

RN

Al & 3]

A(TK.K. 5101, Japan)Z

=
=

7, AnA 2

g

g atel 28 27

A(T.K.K.5102, Japan)E

29

o

Sl 0. 7] 7] ) (KT-2522,

A7 e

(Sit-Up, SU)E =4

gof i

Pt oA

©

‘/\]Zgl_v

of &= .

A

of
A

)

=
o

ot

0|
N

—

I
ofp
il
A

—_
o

ﬂo

—_
file)

W

oK

—_
fi%e)

28 AN F

=
=

A=A (TKK5103, Japan)E At

gl

At

3

0l cm 9492 7%

KeR
=

e %

Niio

73

(

@ A9

B

= A9

Aol A

# 35, Treadmilld

&% 7= (Rate of Perceived Exercise, RPE) %

3|
Al

~

Z_1

el

&

2

KN
=

<Figure 2> 4 HE u¢ 29] Bruce(1973)¢] protocol

1
T

FE

- 25 -



-+
—

rir

Treadmill(Taeha, Korea) 2384 #742 543 7o HEE 2%+ 20 C,
F% 6010 YRH=Z A A 3} 1.7 mph® ZAF 10 %A A 2H3}e], uf
3Eutg AALE 2 %M molal, X+ 25, 34, 42, 5.0, 55 mphe B AH FF W

HS HE&se, H A FH HF(Maximal Oxygen Uptake; VO,max), #tj3t7] =

32
b 2
>
H
iy

(Maximal Ventilation; VE), ¥4FA& 4 9 %] (Anaerobic Threshold; AT)S =434
o 2 AFdA AETE ZF7tAUA 4 ZA & MetaLyzer3B(Cortex,
Germany)©o| th. all-out(2%1)9] #7471 FE Treadmill AA < dAdd T Aubs
=74 7] (Polar Heart Rate Monitors. Polar, Finland)& 7}<&d 2 A A 484

(220-to])ell E=dsbal, Borg(1982)el & 2¢td RPE(AZH4 &5 A%)7b 17

Velocity(mph)

5.5

5.0
4.2
3.4

2.5
grade t 2% every 3min
10%

1.7

rest 0 3 6 9 12 15 18 Time(min)

Figuer 2. Bruce protocol
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Table 4. High Intensity Intermittent Training Program

Range Content Set/Time Intensty Frequency
(HRmax)
Warm-Up Stretching 5 min 30740 %
Jumping Jacks
High Knee Run Exercise(20 sec)
Burpees Rest (10 sec)
Main MT limbers % 8 num 80790 % 3Day
Exercise  Jump Rope B . ° /6 Weeks
. = 4 min
Line Jumps
Push -Up
Plank Punch
Cool-Down Yoga and Stretching 5 min 30740 %
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Table 5. Comparison between groups of Body Composition before High
Intensity Intermittent Training Program

Variable Exercise Control »
(n=10) (n=10)

Weight (kg) 87.881+16.44 81.48+£9.35 299
BMI (kg/m* ) 28.79+3.96 27.22%2.59 308
WC (cm) 96.57+£12.78 91.83£6.50 314
HC (cm) 107.98£7.58 105.37+4.36 .358
WHR (%) 0.89+0.07 0.87%0.45 438
WHIR (%) 0.55%0.63 0.53£0.40 348
BFM (kg) 26.25110.42 21.1916.46 208
PBF (%) 29.02£6.23 25.66+5.38 213
SMM(kg) 34.29+3.93 33.73+3.08 027
FFM (kg) 61.52+E7.25 60.2815.45 671

Mean = Standard Deviation

BMI, body mass index; WC, waist circumference;
WHtR, waist circumference to height ratio, BFM, body fat mass; PBF, percent body fat; SMM,
skeletal muscle mass; FFM, free fat mass;

- 31 -

HC, hip circumference; WHR, waist-hip ratio;
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Table 6. Comparison between groups of Physical Fitness before High
Intensity Intermittent Training Program

Variahi Exercise Control
ariable
(n=10) (n=10) P
LGS (kg) 43.35£6.99 42.49£6.63 781
RGS (kg) 45.60£5.01 45.31£2.39 960
BS (kg) 121.57£37.86 126.98+39.37 758
SR (cm) 6.02£4.39 7.661+5.45 468
SU (num/min) 30.20£7.71 32.70£4.52 .388
VO2max(ml/kg/min) 37.10£6.04 3841£4.72 595

Mean = Standard Deviation

LGS, left grip strength; RGS, right grip strength; BS, back strength; SR, sit and reach; SU,
sit-up;
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3. +5=x=za9 F9q A FTH EATY dAFIFE 99
89 "
n3E 2EH ¢35 zZzad A A gEed BACY GASFE A9
82s BAM% Axe= <Table 7> o 4 43, £+ FATL BT
dAEEE G adolA Fo8 Aol sk vhehubA ersieh.
Table 7. Comparison between groups of Metabolic Syndrome Risk
Factors before High Intensity Intermittent Training Program
Variabl Exercise Control
ariable D
(n=10) (n=10)
SBP (mmHg) 135.90*£11.49 127.70*£10.81 118
DBP (mmHg) 80.00£10.67 74.30£7.10 177
FG (mg/dL) 88.20£6.56 91.70*£17.79 .67
TC (mg/dL) 166.40£37.22 180.80£39.21 411
TG (mg/dL) 209.80+304.59 96.60+46.84 261
HDL-C (mg/dL) 45.60*£12.97 48.80*£8.05 516
LDL-C (mg/dL) 88.88*E27.59 115.07£30.88 .061

Mean T Standard Deviation

SBP, systolic blood pressure; DBP, diastolic blood pressure; FG, Fasting Glucose; TC, Total
cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; LDL-C, low density

lipoprotein cholesterol;
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Table 8. Comparison Body Composition after High Intensity Intermittent

Training Program

Variable Before After b
(n=10) (n=10)

Weight (kg) 87.881+16.44 87.75+17.29 773
BMI (kg/m* ) 28.79+3.96 28731413 001
WC (cm) 96.57£12.78 95.681+13.02 042
HC (cm) 107.98£7.58 105.80+8.62 047
WHR (%) 0.89£0.07 0.90£0.09 244
WHIR (%) 0.55+0.63 0.54%0.64 041
BFM (kg) 26.25110.42 25.25+11.73 254
PBF (%) 29.0216.23 27.62+7.64 281
SMM (kg) 34.29+3.93 34.84+4.61 264
FFM (kg) 61.52+7.25 62.50+8.36 151

Mean = Standard Deviation

BMI, body mass index; WC, waist circumference;
WHtR, waist circumference to height ratio; BFM,
skeletal muscle mass; FFM, free fat mass;

- 34 -

HC, hip circumference; WHR, waist-hip ratio;
body fat mass; PBF, percent body fat; SMM,
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Table 9. Comparison Physical Fitness after High Intensity Intermittent
Training Program

Variabl Before After
ariable
(n=10) (n=10) P
LGS (kg) 43.35+6.99 44.62%x7.15 .086
RGS (kg) 45.60%£5.01 46.55+4.95 102
BS (kg) 121.57+37.86 125.83+40.18 .036
SR (cm) 6.02£4.39 6.95+4.52 052
SU (num/min) 30.20%x7.71 33.00£9.11 015
VO2max(ml/kg/min) 37.10%6.04 40.18+4.99 .002

Mean T Standard Deviation

LGS, left grip strength; RGS: right grip strength; BS, back strength;, SR, sit and reach; SU,
sit-up;
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Table 10. Comparison Metabolic Syndrome Risk Factors after High
Intensity Intermittent Training Program

Variable Before After b
(n=10) (n=10)
SBP (mmHg) 135.90+11.49 132.20£897 033
DBP (mmHg) 80.00+10.67 77.60+11.81 044
FG (mg/dL) 88.20+6.56 88.40£6.72 .890
TC (mg/dL) 166.40+37.22 165.80+38.31 888
TG (mg/dL) 209.80*304.59 111.70+107.85 155
HDL-C (mg/dL) 45.60+12.97 47.80+12.72 310
LDL-C (mg/dL) 88.88£27.59 96.47+44.83 583

Mean T Standard Deviation

SBP, systolic blood pressure; DBP, diastolic blood pressure; FG, Fasting Glucose; TC, Total
cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol;
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Table 11. Frequency of Metabolic Syndrome Risk Factors (n)
Metabolic Syndrome Risk Factors Before After
(Cut-off points)

Waist Circumference 6 3
(= 90cm)

Blood Pressure 5
(BP > 130/85mmHg) 8

Triglycerides 3 1
(= 150 mg/dL)

HDL-C
(= 40 mg/dL) 3 3

Fasting Glucose 0 0
(= 100 mg/dL)

Frequency of Metabolic Syndrome

MSRF One or More 8 5

Metabolic Syndrome 3 3

by NCEP ATP Il standard
HDL-C, high density lipoprotein cholesterol; MSRF, metabolic syndrome risk factors.
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<Abstract>

Effects of High Intensity Intermittent Exercise on Obesity,
Physical Fitness and Metabolic Syndrome Risk Factors in

Overweight Students

Cho, Yeong - hyun

Physical Education Major

Jeju National University Jeju, Korea

Supervised by professor Jekal, Yoonsuk

The purpose of this study was to investigate the effect of the 6 week
high-intensity intermittent exercise, Tabata exercise program, on obesity, physical
fitness and metabolic syndrome risk factors in overweight male college students. The
subjects of this study were 20 obese 20 years old overweight subjects with a body
mass index of 23 kg/m?® and were divided into 10 exercise groups and 10 control
groups. The exercise group performed a 14-min exercise three times a week for 6
weeks at an intensity of 80-90 26 of the maximum heart rate per day. The control
group maintained the usual lifestyle without any special treatment during the same
treatment period. Body composition, health related physical fitness, blood pressure
and blood lipid were measured before and after exercise. The results of this study
are as follows. The waist circumference, hip circumference, waist circumference -
height ratio were significantly decreased in the exercise group. The physical fitness
of strength, muscle endurance, and cardiorespiratory fitness were significantly

increased.
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The blood pressure, a risk factor for metabolic syndrome, was significantly decreased
in systolic and diastolic blood pressures in the exercise group and no statistically
significant change was found in all variables of blood lipid. Triglyceride, and blood
glucose decreased and high density lipoprotein cholesterol tended to increase. These
results suggest that the 6 week high intensity intermittent exercise, Tabata exercise,
has a positive effect on the improvement of physical fitness, and suggests the

possibility of improving the risk factors of obesity and metabolic syndrome.

 This thesis submitted to the Committee of the Graduate School of Education,
Jeju National University in partial fulfillment of the requirements for the degree
of Master of education in August, 2018.
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