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ABSTRACT

The Effects of 4-Week High Intensity Interval Training on
Body Composition, Cardiorespiratory Endurance and
Heart Rate Variability of Obese College Women

Choi, Yongsun
Advisor : Prof. Lee, Mija, M.D., Ph.D.
Department of Complementary and Alternative Medicine,

Graduate School of Chosun University

Purpose: The purpose of this study is to investigate the effects of
high-intensity interval training (HIIT) for four weeks on the body
composition, the cardiorespiratory endurance and heart rate variability

(HRV) of obese college women by the modified Tabata exercise program.

Methods: The exercise program applied in this study is a modification of Or.
Tabata lzumi's Tabata protocol, which was performed by using only his/her
own body weight with 16 different movements. |t takes fifty minutes
including four sets of exercises and each set, which takes eight minutes,
consists of sixteen times of repeating  twenty seconds of the maximum
exercise and ten seconds of the rest . The resting time between each set of
the exercise is six minutes, the stretching before and after exercise is 10
minutes each. The exercise was performed three times per week for total four
weeks. The intensity of the exercise was greater than 17 in RPE, the borg
rating of perceived exertion. The trainer, who had conducted the exercise

program, was a qualified life sports educator holding the certificate from

- vi -
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Ministry of Culture, Sports and Tourism (NCST) with more than ten years of
experiences. The body composition, cardiorespiratory endurance, and HRV of
the study subjects were measured twice in total before and after the

exercise program.

Results: In this research, there were positive changes in sub—factors of
body composition, cardiopulmonary endurance, and heart rate variability in
obese college women. Despite the short 4-week exercise period, given that
most of the previous studies have been long-term results over 8 weeks, the
main effect of this positive result might be associated with the specific
exercise program, which was the modified Tabata exercise program in this
study, that meets the specific exercise period of 4 weeks. In addition,
there were no dropouts because of short duration of the exercise, varied
changes in exercise intensity, and promoted motivation from the achievable
goal setting compared with other exercise programs as Boutcher and Bartlett

et al. have mentioned.

Conclusion: High-intensity interval training is a more comfortable exercise
that complemented 'drudgery' and 'lack of interest' compared to other
exercise therapies. It is known as an excellent therapy, as well as, that
has various beneficial effects on health even with a short term treatment.
[t might be, therefore, also an effective exercise method for overweight and
obese people who can not stand long exercise practice duration. In order to
achieve this gaol, it is imperative to study on the development of various
exercise programs to carry out sufficient effect within the setting of the

short exercise period.

Key Words: High-Intensity Interval Training, Modified Tabata Protocol, Body

Composition, Cardiorespiratory Endurance, Heart Rate Variability.
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B &E&I

2 370 MN2g 2ST2):2 0/X0| EHHIEF 2FAH(Dr. Tabata lzumi)2l Ef
HHE} T2 2 (Tabata protocol)S £=A&S AO=Z 16IIX S&2 X XHalol A
SPS 0I20t0 82 =0t 20=x2t9 x2sH 10=2t2 |AIES 168 EH=dt=
HE 1HEZ & 4HMEE #8ote 5029 Al2H0l AQEHE 25 ZZ0ICH.
NE?Ztel FA2 62, 28 AEHE 2 102, 2= 33, 2sdEe=
23 N2 S (RPE, the borg rating of perceived exertion) 17 Ol&, 23J(2t2 4
=728 A ol H FSNSs2ER MEMSEAEN MBS HASotd SEXE 10
| Olatel B XD AAIGHRICE.

<HE 2> +=dE ElHIE 85 Z2 3

ltem Type(repetition) Intensity
Warm-up Stretching (10min)
1. gl 9. AlolE2
2. IHE LY 10. g™
3. AHOIE LY 11. HELAAE
4, THE MejLY 12. X
Main 5. HIHAE 13. Ed3 APE
Exercise 6. OI2EZScI0IH(SH&A) 14, FIHMH 1701 At
(50min) 7. OI2ES2t0IH (L) 15, Z2E HIEX
8. AFHE 16. ZE2E Az AHKX
ME :
IHE2E BRI =XEO2 20X 25 - 10X F4/(480%-82)

Coo | =down Stretching (10min)

EtHtEFH(Tabata) 28 L22 0/X0| EtHIEt WIF ALE AHOIE A==
o 2558 g4I 22 SUE zZIUE ASAIID 2o S22 Netst 25
TZYOZ 422 AANEHE 2S0A 10x2 S2HM& SA0 20x29 M &
E UISole 28 Tz ]gdo2 LM UL

- 19 -
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2. MEHXIPE SHE22 -
AMHEXFE ZAl= Chamber 2401 0|= ZAE A2 Quinton Tm4s S=sF
ZH|E 0|20t Bruce Protocol J/HSO=Z = of 2=2ot 2 At(submaximal
exercise tests)E AAIGHIRICH. Bruce Protocol 2fAl2 O 3=20ICH =& & A A
Tt Sotole YA Z RPEJE ZIUIXIN SEatHLE, CHAXRSl =IO A0 &
&S MDHX AAIGHZCH. ASAS XM EHS ot &2&85I|8 0|20,
ZAF & Gas Calibrationit Flowmeter Calibration® A&GIH 2LXE =AF &
£ =828 XE#MOIAULCH.
<H 4 AEHXPYE SFHEs @ &2
99 Sqet= SH T/ HZA
_ _ _ Quinton Tm 45
AH X2 V02nax (I CHAFA S E) :
(Quinton, USA)
3. AEB0|E SEEe U
HRVE &l8t2to] 2235 0|28t =2t AlBIAIHIZE (time series)H M BstE A5}
= ANoZ ANEEES XEole ASAINHS MBHEO HUAMEHE HIlcle =312
S2=C}e), AEErE 2t 2HH(RR Interval )2 48 AlUIE &4 Bigtot=dl 01
S HRVelD SO, RRZVZE2 9A E=EX YR WUHA BHadE HxE =0 0|2 RRY
E(RR Variability)ctold, 2etdO=2  AlE Bt=3) BEALQ|Q Hales oMY A
EHY =2 S&6t0 2 S URH, AEYA A = 25 = 2 Hose 72 A
Ol &St HEHE UEIHCH. =, Al2H0l 2 Al&BIEol FI|& HEIE =80l
- 14 -
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O S Z oW ORLOTTOKN K S A
= ©c T = _ 3 =3 5 M - .
o o> B2z W 7 ol = & ~< 0w«
i00 = 8 T m = R | K =2
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J o ™ o~ 2 =
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a g e =] ok 5 0 O »
s S g . :A__ AN R
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0 o owog oy o U 8_ - £
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i U Sl or 533 38
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70 RS 8 5 o ¢ o < W | &0 2 2% 5w
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0 — o 2 < [T [ f— g = o 2 2
O m._ o = < o Jijg HE ™ ol or T m 8 = 3
= @ o5 2lEmpR @ ~ 232 8¢
oo 0 5 8 % | M R0 s =58 <% 8
o) 88 o 5 - & 0 o KIr 53538 =5 °
- = — by __2\_ =.__=_ o — O = o 4=
.1_| . |__._ 11O o S ) A._._ _J_._._ - S O
RS 2 & 3 a3 5 -3 U s2.s =8
<V = O L 1o RO < B — — — L = QX
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o + B = @® = o J B2 23 A
- O:._ - (@] (&) = __A__. o - = Lo
00 of x % _._._o = o 3 A_l Br - C||_
rom . 6o oS 1 | B =
IH N o o W W ] R~ T ol Vv
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= Ft= 92 XNHEZ VLR, LF, HF S 25 X 8ot Hsd3AHS A
Ol ES4I XSS PHASE S UEHHCH 200 BEEYRE 7.57~9.47ns°2
KA Yotz &=x8tht.

b. VLF (very low frequency oscillation power)

FI=EA 0.0033-0.04Hzo] =X ZFTHOIH XEAZAHS s 2 M) XA
Jl&el H2Ld, HIH—‘&FIIQE“/\'(renin—angiotensin) AMAEH S S22 QX9
Aol LIEFUCIS) , 200 E=90l 7.04~8.98ms° LA E2242 HA56iC

c. LF (low frequency oscillation power)
FE S 0.04-0.15Hz2] HFTCHOIY WA EAH 42 XAHEOICH. 2008 =
ZFe20l 6.24~8.30ms® LHIA X242 H2A61H0.

fon

d. HF (high frequency oscillation power)

FAS 0.15-0.4Hz2 DFOHOI0IH S AlEH = 0I=0Fe 40
CH& XIEOICH. 2000 EEHRIC 4.56~7.79ms® LHOIAN === H2AGICH
e. LF/HF

LF/HF= LFOIl CH& HFSl Hi(ratio)2A nZt 202 AlHO ZEXNEE LIEHHN
M =2 &2 0ZE0| 43 EHUAL Fu2aBe &40 dHEHJAC=E HS
o|D| 8t
f. SONN (standard deviation of all normal beat-to-normal beat)

AlEt40| HRIE BAoles HHOl AIHZ 24 H (time domain methods) il 218 RR

J

ESye]
212 = (RR variability)EI HETEIZ H=8H2 20N == AEd A It
=

g. RMSSD (root mean square of successive differences)

MHAS2A Y (time domain methods)Oll 28t RR2F2 (RR interval) XHOI2] RMS T+
OS2 AZO HMETE JisolH AHO Bund AMAXHES =AXHole ANLIF =0,
=82 19-85ms LHOIIAl =245 AlJ|Is0| £E82 2 0|8tCist)
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ol
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ol

T2

22.0 SH=A

IBM SPSS ver.

rzs2

U2 Repeated Measures ANOVAZ

95%0| A

x g
FRACEH.

A
Ty
el
RS

P<0.052 &2

N

&A= 0ll A
}

A
()

=
[—

o

o HAS

o
ju—

Ul

o}

8%

e}

IH

otALH.

t= HIAl

un

< (two-way repeated measures ANOVA)S
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X+0l

0l

| B0l et MMEd, SHXR
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—
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ol
00
R0

Ju
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nO

o

O

|,

0J
KD

0 (p>.05), &

[elXe)3
LS AN

I Ch Al D10

BB Control

Ex Treat

s dluw

T
Post

=
[—

H=
A0

t

WO 2 LIEHHCH(p<.05).
Pre

1004
804
60
40
204

=
=Y
KH
H

ok

= ADI

I

ad

KD

At
66.27+14.00

At
65.62+11.36

—_

ol
KD
100
<l

59.75+12.29

60.54+7.28

—-

0J

KD

40
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o 0§20

I

K0
tHo
0K

=5
v

MS
1021.822

df

.041%

4.355

-

ol

KD

.941

.006

. 149

AlLD|

.593 444

15.845

& Etx Al D]

*p<.05

ol
B

aL

)
Ar
A

PN
=

(p>.05),

S Ehx A DO
CE A0 T

=

ulJ

FJb LIEFSECH(p<.05),

n

F =

o)

o
rd

el

EA Treat

&8 Control

501

404

(B6x)

104

Post

Pre

XIC}
[= -

<Jdg 5

ALDI

KO
KIr

IH

_

aJ

KD

A=
22.39+3.27
22.46+2.54

22.13+2.86
22.78+2.76

.

aJ
KD
o0
<A

—_

ol
KD
=

40

values are means=+SD
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> 2SEHEN W20 HE 8Y L ADJIE =32 24424

A
FEl

df MS F P
&t 1 3.939 .246 .622
AlDI 1 2.506 7.842 .007*
T Ehx Al D] 1 .031 .096 757
*p<.05
3. BMI st
ckd ADJIo e BMI HEHXI0l S Z

=gt 2ille 8l A2 LIERE
—

QO (p>.05), HEADJI0ON 28t 4SHE Sh=E R
05), 2t AIDIE &l 28t = SheE U= W22 LIEHCHp<.05).
BEBMI
B Treat
E=3 Control
1 .

<J8 6> &HE Ao HE BMI Bl

<O 10> DLCOEHHSSH 2 ML HR U DB
o =3 A
seTE AP AHE
ABE O 05.59+4.22 05.86+5.22
SHE T 00 84+3.34 23.14+3.31

values are means=+SD

df MS F P
S 1 228.155 7.050 .010+*
Al DI 1 2.433 3.636 .061
T Etx Al D] 1 .009 .014 .908
*p<. 05
- 20 —
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4. MXYE B35t

TIChAID[0 28 |2E MAsHE Silte (e 2422 UEIHRSH(p>.05), &
S8 A0 e MALE Ho X0 dSZ2 UM AN SHEHUHMS SH
Moz RO = = AUX U (p>.05) U 2 = Sslhe RS He=z
LEEFGHCH(p<.05).

HxEE
501
ER Treat
&4 Control
3?

<H 12> DACOEHLUSSH OE MILE B o
=F A
"oz
A AbS
MEEC 36.85+5.37 36.87+6.26
SHIT & 31.4245.77 31.50+5.69

values are means=+SD

<H 13> 23&F0 W0 2 & L ADIE HANLYE 24EA
df MS F P
i 1 886.981 13.609 .000*
Al DI 1 .090 .032 .858
S ExAlD| 1 .022 .008 .930
*p<.05
- 91 -
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* Al J1 01
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0|
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aJ

KD
Uk

_

=

Ol
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7
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0F

ADIO HE AFSCHE] At

(=]
=

o3

JH

Al

9]

(p<.05).

E= Treat

B8 Control

Post

T
Pre

1.0+

T
-
[=]

oljed H/m

imi

2 A0 HE SEXNLYE bl

x| C}
=

8>

<

AlDI

&0
K

PSS

IH

.

aJ

KD

-

.84+ .051

.83+ .038

—_

0J
0
2

.81+.035

.80+ .035

—_

ol

KD

140

values are means =+ SD

MS
.028
.001
.000

df

.004x

9.054
6.420

_

aJ

KD

014~
.261

AlLDI

1.286

*Al D]

*p<.05

aJ
KD
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o 4

S U 2% JI=UAE BH30AM AFEOIE AP HESIIE B0, St
ZO0M XEOIJE Sl UHEtE =M HEAIDINH 28t Relst ASE&Z2 git=
Aoz LIEFHXIBH(p>.05), Y AIJI0 2 HlNAM=e 48 2 SHE
T Solole &2 222 M AIDIN 28 KRost = SIF LIEFSCHp<

7| E=CHARE
EA Treat
1500- &8 Control
- 7] I
™
Q
£
~ 10004
500 T
Post
<8 9> MEE AN 2 JI=CHAFE dlw
<H 16> DZTCIHERSH OE JI=UAME 88 € B&8EXt
=8 AD|
HHAEZE
ArA =

= S 1249.59+ 104 . 11 1259.72+116.17

SHEH 1261.47+89.83 1273.50+98.41
values are means =+ SD

<H 17> 280 W20 2 & 2 AIJIE JIx=UHAIE SaEA
df MS F P
S C 1 5007 .806 .245 .623
Al DI 1 3738.414 9.333 .003*
T Chx Al D] 1 27.267 .068 .795
*p<.05
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ALDI

RO
Kr
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76.79+33.64
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I8

—_

0J

KI

73.55+26.01
55.61+20.61

_

aJ
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_
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KD

140
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values are means=+SD
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KD
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SHAX 7S Het

S0l OE

BHE=2
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e

B.

4
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s
Rg)

</

VO2max (I CH

U
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1|
=
1od

oo
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ilo]

ilo]

EEh Al
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VO2max (= CH
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j—

ALDT0I [T

ICteH
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X
=

EA Treat

&8 Control

(u1wyB/jw)

Post

s

ADTO

billl
oJ
KD

F

<Jg 11>

AIDI

&0
K

PSS

INES
31.33+£3.60

29.90+6.12

jild

_

ol

KD

29.03+3.68
29.29+4.22

—_

uJ
0
2

—_

0l

KD

10

values are means=+SD

'
[

It

RF

ﬂ

MS
4.752
29.420
9.985

df

717
044

134
4.503

—_

0J

KD

AlDI
S Eh Al D]

*p<.05

.227

1.528
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C. DIEOIHEZS0 OE AZH0IEl HEt
1. TP (total power
ADIE ECo 2 TP BHaX0| 2ZUUA AIE, AIZE

SOIGHA LIEFUX 2 JA2M (p>.05), AlJI2t EEUH 28 Rolsh &S

=] of 7&!-
BT Qe 2102 UENGXRIBHp>.05), AJIHAM ASESI SME A 2
& UiHl AFE Solotle 28s 2 0Hp<.05).
TP
10+
ER Treat
8- 3 Control

(ms?)

fol

=

values are means =+ SD

<H 23> 23&0 R0 OE Bt 2 AlIJIE Total Power 24AHEA
df MS F P
S 1 . 149 .370 .546
Al DI 1 .483 5.280 .026+
SRS IND) 1 .095 1.040 .312
*p<.05
- 26 -
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2. VLF (very low frequency oscillation power)
(i

SEE A0 OE VLF Ha X0l 252 H0A 8= 25 Sltote d&=
A

AoB, Sol 488 HatFe0l O A UERXIg A8 SHEH

N SHESZ [2g ADI2 FEU 28 = Shte UEHLX ZpA20H (p>.

B Treat
25+ =3 Control

L b L

T T
Pre Post

<8 13> dHE AIJI0l 2 Very Low Freguency Bl

<H 24> DUATQIHYER2S WHE Very Low Frequency B & E=TX}

=PSONDIINCT

yone
AL =

AT 6.484 .29 9.29+13.28

SHE 6.48+ .23 6.54+ .32

values are means=+SD

<H 25> 2520 520 2 Very Low Freguency S&HE4A
df MS F P
Sk 1 50.703 1.370 .247
Al D1 1 55.321 1.522 .223
S Ehx Al D] 1 50.432 1.387 .244
*p<. 05
_ 97 -
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3. LF (low frequency oscillation power)
S AIDINH HE LF B3te XI0IE &
= BIXNEE AJIQF B L ECHxAID|0f 28t

2222 EALEIACHp>.05).
LF

BB Treat
8- &3 Control

(ms?)

yoae

AL ArZ
AT 5.12+ .91 5.38+1.57
SHE 4.91+1.06 4.95+ .97

<H 27> 2sZ20 =20 02 &2 L AIJIE Low Frequency &AHE 4]

df MS F P
& G 1 2.601 1.418 .239
Al DI 1 .606 .839 .364
TIChx Al D] 1 .322 .446 .507
*p<.05
- 28 —
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4. HF (high frequency oscillation power)

lo
ro
0x
fol
X
010
fol
&
rr
£
rr
»y

OF2 UEIRXICH(p>.05), AIDIOAM=

HF
3-
B Treat
5 — E3 Control
2-
0

Plre Pc;st
<O 15> &S AIJ|0l 2 High Frequency Hl1

<H 28> DT QIHYE2s [ME High Frequency

H

43 9

HEEXt

Hatol X0IE ZSe 20 et EEADI0 2

fol

3]

N

0 oo
10

ro

by

10
Hu

[

m

sC

[m)
’_B

_/\
(@)
(@)

Hcos ZZAIII (%)
AHH A=
A 4.74+1.16 5.16+1.23
SMEH 4.55+1.08 4.80+1.10
values are meansxSD
<H 29> 23&0 R0 OE &8¢ & AIJIE High Frequency 2424
df MS F P
Sy 1 1.995 .952 334
Al 1 2.879 6.034 017
S Ehx Al D] 1 .186 .390 .535
*p<.05
- 29 -
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SIS ADIO (8 LF/HF HEIXI0 2SZ2 UM ASEEHS 240l JE2
2ol Bt SEQEHS BEFE2 HIIF BEIUA 2= & Y 28 BHetd &0l t=
H UEISXISH EHESZ KOst AJIQF & 28 = she AJUSCH(p>.0
5), A0 28t |olst ASAE ST Qe AHoZ LIEHGCHp>.05).

LF/HF
2.0+
EX Treat
Control
. 1.5 8 Contro
T T
w 1.04
I
(TS
-
0.5-
0.0 r T
Pre Post
< 16> e AIDJI0l 2 Low Frequency/High
Freguency Ratio Hlnl
<X 30> Low Frequency/High Frequency B & H=HX}
=HAI| (%)
S
A =t
A 1.12+ .24 1.06+ .26
SH&E 1.12+ .30 1.12+ .51
values are means =+ SD
<H 31> 2=E0 =20l 2 Low Frequency/High Frequency E&H24A
df MS F P
I 1 .019 .100 .753
Al D] 1 .027 .423 .518
S S INDI 1 .016 .248 .621
*p<. 05
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6. SONN (standard deviation of the NN interval)

e ADIN E HF Bl 20, AME Al O 28t = Shs

LUASMH(p>.05), AHEOIH At ZE 28 BE5FE(II2I1)0E =2
C

SDNN
100+
_ ER Treat
80 EA Control
—~ B0+ " -|_
) |
404 :
204 E
u L L
Pre Post

<& 17> Standard Deviation of All Normal Beat-to-Normal Beat
bl

<HE 32> Standard Deviation of All Normal Beat-to-Normal Beat B=# &L H =T X|

ZZAI (%)

10l
L
4J
Al

A At

og
il
i

om
!
il
i

52.77+16.43 58.73+29.25
47.94+18.48 56.47+25.26

values are means =+ SD

<X 33> Standard Deviation of All Normal Beat-to-Normal Beat EAt=A

df MS F P
& C 1 328.020 . 456 .503
Al D] 1 1367.835 4,291 .043%
I x Al D] 1 43.279 1.36 714
*p<.05
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7. BMSSD (root mean square of successive differences)
SO AIDIN [HE RMSSD HH3tXt0] ZESZUNHA SHEHEO AEEHE2 AMS

S0 =2 SIOIE S0l UAPKXIBH HED HHAID|0 28t Rols ASHE Sie=
gle 24902 UEIHNSH(p>.05), BHH AIDJINIA S Y 25 AIE OHl AFZ £
olst ZIIE H0l= F It UJLCHp<.05).
RMSSD
1004
ER Treat
80+ - 3 Control
- B0~ R
: 1
= o T
20+
0 T T
Pre Post

<& 18> Root Mean Square of Successive Differences
gl

<H 34> Root Mean Square of Successive Differences B2 % HZF=HX}
Z& A (%)

1]
M
iy
Hl

AHS A=
AgdH 39.14+19.51 50.05+31.45
SHEH 31.91£13.54 39.94+19.88

values are means =+ SD

<X 35> Root Mean Square of Successive Differences 4&tEA

df MS F P
&G 1 1959.523 2.978 .090
Al DI 1 2338.431 9.745 .003*
I Cx Al D] 1 53.986 .225 .637
*p<.05
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