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ABSTRACT

The Effects of Sports Climbing on Health—Related Physical Fitness and
Hear Rate Variability (TTIRV) in Obese Middle-Aged Women

Hong, Gil—Dong
Advisor : Prof. Song, Chae—Hun, Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study conducted sports climbing for 12 weeks to examine the effects on
health-related physical fitness and heart rate variability(HRV) in obese middle-aged
women. Obese middle-aged women(45755 years old) residing in the J areca were
selected. The exercise program was done 120 minutes per day, three times per
week for 12 weeks at 60780 HRmax. After comparison and analysis, the following
conclusions were drawn.

First, for the change of health-related physical fitness after the sports climbing,
the exercise group showed significant differences in weight(p<.001), body fat
percentage(p<.001), muscle strength(p<.001), endurance(p<.001), flexihility(p<.001),
and cardiovascular endurance(p<.001)

Second, for the change of HRV after the sports climbing, the exercise group
showed significant differences in TP(p<.001), LFlog(p<.001), HFlog(p<.001), and
LEF/HEF(p<.001).

Based on the results, sports climbing that combines aerobic and anaerobic
exercise is very useful for the body of obese middle-aged women. It had a positive

effect on body composition, which could decrease body fat, improve health-related

— i —
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physical fitness, balance HRV, and prevent obesity and cardiovascular diseases.
However, sports climbing has different exercise effects according to skill.
Therefore, it will be effective to regularly conduct exercise with the high degree of

difficulty.
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1 0

Zrketel, EAHOE o

AP 23.92+1.13kgoll A
= ok Aol7t gle Aom yewth <x
Al71el whE Fefgh kel Q=
Wil(p<.001), TF FAA7] 3ol HE

A3} i
kg
i AR A AL AL AL t p
kT 23.76+1.44 26.59+1.68 -8.905 .000
A 23.92+1.13 23.54+1.37 1.972 069
H+FEFHAZ(MeantSD)
<3 11> 289 AA-U du2A
= AT - . L
SAA 7] HAEEY 22.448 1 22.448 43.239 000
ZZ Al 7 ~ ~
A7) AErsg 38.656 1 38.656 74.458 .000
group
N el S RAR 14537 28 519
(SFAA17])
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<3 12> 289 AA-F 5942 A

S AL F2AEE A= Bt A w F 9 &
A 35889.669 1 35889.669 10130.004 .000
group 31.190 1 31.190 8.804 .006
o= 99.201 28 3.043
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4) SA 78] Wl

= %

QIS

<3 13>°|A4 HE n#pe} o] IAFEH] W= Ed

7.67+1.233]04 L% T 12.60+£2.023] 2 F7}ete], EAAH R F93F x}o]

7F e Aoz YERTH(p<.001). BATAAE AFA 6.87£1.503] 914 AL

6.47+1.243|2 FTAHSR FolF Aol7b Y= A= yEhuth <F 14, 15>

oA Hi wpe} Zo] FAHA|Y wWE fodk xo|7t = AR YElH
[e)

X
Mo

(p<.001), 173 FAA7] b ZAaze 2371 Ade Aoz yelgon
(p<.001), Lol W& Zo]7F d+= Ao = YEPITH(p<.001).
<X 13> ZA 7Y W}l g 23 L B
i AL Z AL AL AL t p
BT 7.67+1.23 12.60+2.02 -11.174 .000
) 7 6.87+1.50 6.47+1.24 2.103 054
H+FEFHAZ(MeantSD)
<3 14> X789 AA-J AauAA
= AIT - . Y
S 7] AEREY 77.067 1 77.067 88.923 .000
S A7) * o
AErsg 106.667 1 106.667  123.077 .000
group
. o7 S RAR 24.267 28 867
(SFAA17])
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<3 15> A8 AA-7F a942A

22 Al FE9AFE = B3t Al F fre s
ek 4233.600 4233.600 1096.247 000
group 180.267 180.267 46.678 000
Q= 108.133 3.862
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5) Frade ¥t
<¥ 16>°4 HE=
1.63cmolA] = =

-

= Aoz Yyegt(p<.001).

Hle} o] fFolAle] WIlE 2
% 15.53%+1.65cm=E Z7}8te], EAFH o

EA AN =
14.68+t1.33cm= EAXNOZ &3t o]/} 9= A

rl

TETdA 25 A 13.95+
= Fog Aelzt <l
14.69%1.34cmoll A AR
S2 YEET <i#E 17,

A4

(p<.001), 173 FAHAZ] bl FEa8 adrt e A= YewoH
(p<.001), 15l ohe o7k gl Ao vheo
<% 16> A9 Wt oigk 23 @9l 0 om
5 AR 7 A} AR A t p
ST 13.95+1.63 15.53+1.65 -13.529 000
A T 14.69+1.34 14.68+1.33 315 758
Ha+ X FHA2(MeantSD)
<3} 17> a9 AA-U du @A
= AL e . .
SAA7] AEEY 9.204 1 9.204 159.019 .000
SR
SRR 9.520 1 9.520 164.478 .000
group
2 =F .
- SRR 1.621 28 058
(A7)

— 24 —
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<3 18> A AA- aRAA

a2 AL #9488 A= 3 oAl F rolgE
&Rl 12991.874 1 12991.874 2923.198 000
group 043 1 043 011 918
A 124.443 28 4.444
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6) HuA| 7= W3}

<E 19>904 wi sk gol ARATHY W FETAA

25.02+1.33 ml/kg/minl A & F

24.83%1.25ml/kg/min®l A

= %

QIS

Mo

27.69+1.48ml/kg/min® Z7}sto], =4
Aoz Fosk zol7l = FHoez YERSTH(p<.001).

AT A= AR

AFE 24.73%1.28ml/kg/min®  EAZHOR  H9o3

ztol7b Q1 Ao UERGTE <X 20, 21>0]4 B ule} o] ZAA7|o w

=

£ At e Aoz e

YEFETH p<.01).

<E 19> AATH W] & A

2 el Ael7k e Aoz YEbRal(p<.001), 253 SAA7] bl Fazt

Hom(p<.001), T1Fo WE o7l g Ao=

@9 ' ml/kg/min

Z AR AERA t p
T 25.02+1.33 27.69%1.48 -14.514 .000
FA T 24.83+1.25 24.73£1.28 1.526 149
B+ EFHZH(Mean£SD)
<3 20> AHAAFE AA-u drR2A
N AL . o
S A7 MEns 24.936 1 24.936 175.358 .000
N
T APy 28.787 1 28.787 202.444 .000
group
. el APy 3.982 28 142
(A7)
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<E 21> AAATH] AA- ZA5A

S AN FEAFE A: 3 A F rogE
A 39237.677 1 39237.677 11328.296 .000

group 37.383 1 37.383 10.793 003
o= 96.983 28 3.464
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2. HRVY] W3}

1) TP¢ W3}
<& 22>°l4 B wpsh go] TPS] Mahs 2 wolM 2% A 6.36%.490nc
A g% T 7.06+.13InE Z718lY, EAIF R {93 xfolrt v Ao=E

Bt (p<.001). EATol A= AP 6.06+.44In0 A AFS 6.05+.44nE 7
Hom Folgh atel7t gl Ao YERRTE <3 23, 24>0l4 B npel o]
A7 g Frelgh Apolrh e Ao®m YERa(p<.001), 2w S
7] el Ao Ag airt de Ao®E YERom (p<.001), LFol wE o]t

N Ao Z YERGTH(p<.001).

<X 22> TP Ws3ld djg A @9 In
o AR A A AHZ AL t p
BT 6.36+.49 7.06+.13 -4.975 000
AT 6.06+.44 6.05+.44 1.382 188

A+ EFHZ(Mean£SD)

<3 23> TP9 7AA-U d¥]2A

N AL e e, o8
A ZA A 7] P A HAH F =

A7) AEEY 1748 1 1.748 23.701 .000
= A

A7) AP 1.887 1 1.887 25.588 .000

group
=k s

. AR 2.065 28 074

(FH+17D
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<3 24> TP AA-7+ 5434

S AN FEAFE A: 3 A F o gsE
A 2447.882 1 2447.882 6301.174 .000

group 6.429 1 6.429 16.549 .000
o= 10.877 28 388
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2) LFe] #3}

<3 25>0A] Hi= npe} o] LFe WHaE %A &% A 6.15+.32In]

% § 552+.27InE Ase], EAF R £93F xol7l Y AR

R

EFITH(p<.001). EAToAE AFA 6.14£.30In01A4] A}E 6.16+.29In% =44
o8 frofgh a7t fle AR UERRT <3 26, 27>0l4] K upel o] F

A 710 2 {2 2ol U= ASE YERSAL(p<.001), 5 SHAYI
ol Aozg adrh e Ao® YEYon (p<.001), I wE zke]7t 9l
v Ao E YERTH(p<.01)
<¥ 25> LF9] W3l dig 23 @9 In
i ALA Z AL AL A} t p
kT 6.15+.32 552+.27 7.473 .000
A 6.14+.30 6.16+.29 -1.264 227
P+ EFH2H( MeantSD)
<3 26> LF9 AA-u duaA
= AIT e o . L
SAAN7] AEESH 1.438 1 1.438 52.892 .000
S A7) * s
AErsg 1.558 1 1.558 57.307 .000
group
[ o
N AErsg 761 28 027
(SFAA17])
— 30 —
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<3 27> LF9 AA-+ 594373

S AL F2AEE A= Bt A w F o gE
A 2158.200 1 2158.200 14195.440 000
group 1.501 1 1.501 9.873 004
o= 4.257 28 152
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3) HF¢ w3}

<3t 28>0fA B npe} o] HFS] ®Wshs 5 wolA] &5 % 5.75%.43In0
T F 6.20£.50nE FUFete], EAA SR Fo3 zolrt e ALE o
B TH(p<.001). FBAlTol = AFA 5.67+.25In014 AFS- 5.51+.33In2 £ A4
o= {Fo3k Afol7} gl Ao YEbETh <3 29, 30>4 He upe} o] =
AAZ1el e g zel7h e Aem yEa(p<.01), LFI FAHAYI

o2 Yeltom (p<.001), 2ol wE o7}t 9l

R

iy

N

=
2
o
fo
2
ofo
fol
o
N
~
%0,
flr
N

<X 28> HF9] ¥sld dig A @] o In
- AFA AL AHZ AL t p
BT 5.75+.43 6.20+.50 -9.432 000
AT 5.67+.25 551+.33 2.034 061

A+ EFHZ(Mean£SD)

<3 29> HF9| /1A-4 gqn A

. AT gt 119
EaFat Z AR 7 . _ A= F _
AN sgawg TR ag 33
2R AR 324 1 324 10301  .003
ZZ A7 ~ _
SEANTE gy 1.401 1 1401 44540 000
group
-
oA A R 881 o8 031
(SAA7D)
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<3 30> HF9 AA-7+ 3424
a2 Al #ZA#F A= 3 ot Al F o gE
Eohe 2010.867 1 2010.867 7217.023 000
group 2.177 1 2.177 7.815 009
o3t 7.802 28 279

_ 33 —
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4) LF/HF¢ w3}

<% 31>94 RHE ure} o] LF/HFY WailE %704 &% A
2.80+.24In% A % I 2.20+.25In=E 7rAste], EAAOR Fod xol7t ¢

S

-

= Ao=w YelgtH(p<.001). EATANAME AFA 2.96+.34InolA4 AFF
3.08+.49In= EAH o2 §ol3t 2ol7l 9= Aoz el <¥ 32, 33>9

AR kel ol FAA wE foldk Apelrh e Ao yEhwa
(p<.001), 273 FAA7] bl ZAaze 2371 A Aoz yelgon
(p<.001), Lol W& Zo]7F d+= Ao = YEPITH(p<.001).
<¥ 31> LF/HF<] W3l dg 23 @9l In
S ALA 7 A AL A AL t P
R T 2.80+.24 2.20%.95 12.058 .000
EA T 2.96+.34 3.08+.49 -1.809 092
P+ FFHZH(MeantSD)
<3 32> LF/HF9 AA-u dn A4
== X"III ) I 3L o) =
Z2RZAN7] HAEEE 864 1 864 33.507 .000
ZZ A7 ~ ~
S e 1.944 1 1944 75391 000
group
° = L
. e 722 28 026
(SAHA7])
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<3 33> LF/HF9 AA-3+ 54474

S AN FEAFE A: 3 A F rogE
A 457.056 1 457.056 2091.789 .000
group 4.056 1 4.056 18.563 .000
o= 6.118 28 219
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= Zefoly o] HlulwrH Tl fo8hAl F st P<.001).
1 =

Sheel et al.(2003)2 FLg A=A doled e 3 F 7H+] FEIA
SHHS AAE A, AAREe] ARl dolkeol what FuF A] AlubgEelibAa ]
FH ko] BF FUFE AT Bk ¥bH Mermier et al.(1997)+ AAIEES o] &
sto] dol®E tEA -3 F /A FE T Al A o} AAHGFS =
A A, AAree] Sl wet Anb F7F FofsiAl FrrE R oW, AR A
& WekA] gskthar Wasto] AR o] el g ke Ad47F By
3l 3ltH(Yoshida et al., 1987). stA|9F ~¥ = Fefoly A o] A4E AlH7]
sol ¥ $FsHA YERd AE BkS o ~x= Fdoly &Fo] f-FAkAaE
o EAS sAlol Wxsta Qukal B 4 ti(Janot, Steffen, Porcari, 2000;

Luisa, Edward, Jack., 2006; Rodio, Fattorini, Rosponi, Quattrini, Marchetti,
2008).
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