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The Effect of Boxing Aerobic Exercise Training on Heart Rate Variability in Rest. Kwak, Yi-Sub',
Kim, Eun-Young and Sim, Young -Je. Department of physical education, Korea university, Anam-dong,
Seongbuk-Gu, 136-701 Korea, 'Institute of Sport Science, Department of physical education, Dong-Eui uni-
versity, Busanjin-Gu, Busan, 614-714 Korea - The Purpose of this study was to examine the effects of
boxing aerobic training on resting heart rate variability (HRV) in females. The subjects for this study
were performed 16 female college students that aged 19-23. The subjects were divided into two
groups; boxing aerobic exercise group (9 students) and control group (7 students). Boxing aerobic
training program was performed three times a week for twelve weeks with VOamax 60-80% exercise
intensity. The results of this study were following; 1. Mean HRT (mean heart rate) had no signigicant
difference among the groups and exercise time. 2. SDNN (standard deviation of the normal to normal
interval) had no significant difference among the group and exercise time. 3. RMS-SD (square root
of the mean squared differences of successive normal to normal interval) had no significant difference
among the groups and exercise time. 4. TP (total power) had no significant difference among the
groups and exercise time. 5. LF (low frequency) had no significant difference among the groups and
exercise time. 6. HF (high frequency) had no significant difference among the groups and exercise
time. 7. LF/HF (low frequence/high frequency ratio) had no significant difference among the groups
and exercise time. 8. VLF (very low frequency) had no significant difference among the groups and

exercise time.
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Table 1. Experimental equipment

oA Mean HRT7} =718 #Ho|t},
X} SDNNo| 718 Zlo|th.
ol RMS-SD7} %718 Aeo]th
oA TP7} 2718 el

X LE7} 5748 o]t

oA HF7} 7+ Zlolth.

ol A LF/HF7} 7+8 Aot}
A VLE7} 5748 Aol

RE 777 thate]
23, 5 2 91349 tstel
s, ARR U B8 2o A48 oz &

1) ALE AAE
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() st gA
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(1) FHleF(2EHA 2 dY): 108

A2s 5o £ S5 SRR S8 A48 2 5+ 3
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(2) B EE(FALEE): 402

FAaEEe] syl HAdezHs AAsiglon,
VO8] 60~80%) ZE=2 fFASIEE 33t

PeEe B &5 5 BAAY 2BES A4 AUz
gEgozs 2aue HAdol} 289 Bazd o4
WA 5 e 522 vl PAs] 918 AAsg o,

Experimantal apparatus Manufactory Nation Usage

Treadmill Quinton (Q65-series90) USA Exercise Test

Gas-analyzer COSMAD Italy Respiratory Variables
HRV (SA-2000E) Medicore Korea HRV analyzer

Inbody 3.0 Biospace Korea Body Fat Lean Body Mass
EKG. Cambrige heart USA EKG

Anthrometer weight scale Samhwa Korea Height - Weight
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(1) Mean HRT9 W3}

Mean HRT+ AT A$, 78.589+14.4820 A] 73.856+
141958 4.7330] 723891, EATF A%, 75.257£4.3379]
Al 721294416302 3.128°] AT 2 J T Mean
HRTO| tet WHE-27g F4HE 42 Table 3914 Benle} 2ol
Hetol] wet FAHOZ {93 2ol 7} YIS H[F(1,14)=
0.234, p=0.636] A {tell WetM = Fo) gk 2fo] & HolA| B3

Table 2. General characteristics of participants at baseline

(meantSD)
Group  Experimental Control group
Variable group (N=8) (N=8)
Age (yr) 20.53+1.47 21.2841.72
Height (cm) 154+0.00 157+1.32
Weight (kg) 57.64+2.12 55.39+1.73

* Significantly different (P<0.05) between groups.
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Table 3. The results of analysis of two-way repeated measures
ANOVA on the change of Mean HRT between groups

Source DF SS MS F Pr>F
Group 1 50.382 50.382 0.234 0.636
Error 14 3008.665 214.905

Time 1 121.688 121.688 3.421 0.086
Time* group 1 5.070 5070 0143 0.711

Error (Time) 14 498.057 35.576

I[F(1,14)=3.421, p=0.086], Ft 3 AlZtel theh wEHE =
TojatA @ o= UETHE(1,14)=0.143, P=0.711].

(2) SDNN¢] #3}

SDNN-& A& 9] 7%, 43478+18.35590 A 48.100+19.146
07 46227} Z7V8H9 L, BATS 44.043£13.56790 4] 46.529
+16.2830. 2 Z7}35}49 . 2 A SDNNo|| o3l HrE2=4
TAHEAE Table 4914 B nhe} o] ko] we} 57|54
o2 fofgt Aol7h YRS M[F(1,14)=0.06, p=0.941] A|7te]
g T fod ZolE  Holx  QkaI[F(1.14)=0413,
p=0531], A& L AJzte] Ui wEHEE F931A e A
©.2 YeRETHF(1,14)=0.037, P=0.850].

(3) RMS-SD¢] H 3}

RMS-SD= A3 79, 35567+20.27991A4 45.622+
232112 11.0557} Z748tga, BRI A%, 37.886+18.987
ol A 40.314+20.920°0.2 2428 Z7}st ). 2+ A& RMSSD
of th3l HhE=7 EARML Table 504 Hi nie} o]
oo wet FAGHOR Fogt Aoyt YIS H[F(1,14)=
0.033, P=0.859] A7tell metM T frofst 2to] & Ho|A] §k
11[F(1,14)=0.887, P=0.362], & & Alzte] tist w5 2E=
FootA ke Aoz YERTHE(1,14)=0.331, P=0.574].

Table 4. The results of analysis of two-way repeated measures
ANOVA on the change of SDNN between groups

Source DF S5 MS F Pr>F
Group 1 1.994 1994 0006 0.941
Error 14 4953.035  353.788

Time 1 99.460 99.467 0413 0531
Time* group 1 8.987 8987  0.037 0.850

Error (Time) 14 3370.092  240.721

Table 5. The results of analysis of two-way repeated measures
ANOVA on the change of RMS-SD between groups

Source DF SS MS F Pr>F
Group 1 17.588 17588  0.033  0.859
Error 14 7547594  539.114

Time 1 306.836  306.836  0.887  0.362

—_

114.524
4841.318

114524 0331 0574
345.800

Time* group
Error (Time) 14
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4) TP W3}

TPE 2379 7%, 1738.20+1218.9691 4 1953.07+155.160
2 214.870] F7VetR 3, BAITY] 7, 1370.98+887.129 A
2091.00+1968.41 0.2 720.027} 271814t} 2 Aehd TPoj U
3 bRz BARA Taple 604 HE vhe} o] Yt
uel FAStH R ol Apolzh 1M [F(1,14)=0.043,
P=0.839] Alztel weME o3 AolE HolA ¥y
[F(1,14)=0.949, P=0.346], & & A|7te] et wadE &
oetA] ¥ Aoz UERTHE(1,14)=0.277, P=0.607].

(5) LFS] W3}

LFE 2379 7%, 334.167+236.1829 A 555.122+554.891
2 2209557} S7H8kH oM, Tl -, 348.543+177.008
ol ] 585.714+737.8030.2 237.1710] Z7}stdch 24 Hed
LFol| th3h HhE=4 FAEX L Table 704 B upo} o]
oo wat FARHOZ Fog 2o]7t YA H[F(1,14)=
0.015, P=0.903] A 7tell wetM = F9 gk 2ol & HolA| ¥k
11[F(1,14)=2.136, P=0.166], J& 2 Alzte] tet g =
FofetA 2 o2 YERETHE(1,14)=0.003, P=0.959].

(6) HF9] w3}

HFE 2379 2%, 517.811£577.58000 4 692.200+768.727
2 174.9570] 57483, BAT9 7, 593.400+763.2750
A 552.171+641.8722 41.2297} 7+A3tAth 2t o HFol
3 B 2L FFAXE Table 894 HE nkg} o] Hihd|
et BATHOZ Fo3 Aolrt YIS [F(1,14)=0.013,
p=0901] Al7tel]l wWpME {3k xfo]E HolA] gt
[F(1,14)=0.104, P=0.751], 9 & A 7te] o e dE=
oA ¥ Ao E e THF(1,14)=0.273, P=0.609].

(7) LF/HF9] w3}

LF/HFE Ag79 7%, 1.244+0.7210 4] 1.289+1.449%

Table 6. The results of analysis of two-way repeated measures
ANOVA on the change of TP between groups

Source DF SS MS F Pr>F
Group 1 103506.737  103506.737 0.043 0.839
Error 14 33742248192 2410160.585

Time 1 17207331.117 1720733117 0.949 0.346

Time* group 1 502351.943  502351.943 0.277 0.607
Error (Time) 14 25374384.072 1812456.005

Table 7. The results of analysis of two-way repeated measures
ANOVA on the change of LF between groups

Source DF SS MS F Pr>F
Group 1 3981.096 3981.096 0.01 0.903
Error 14 3654830.793  261059.342
Time 1 413201.907  413201.907 2136 0.166
Time* group 1 517.692 517.692 0.003 0.959
Error (Time) 14 2708769.848  193483.561

Table 8. The results of analysis of two-way repeated measures
ANOVA on the change of HF between groups

Source DF SS MS F  Pr>F
Group 1 8175.18 817518  0.013 0.901
Error 14 8678210.75 619872.19

Time 1 34909.22 3490922  0.104 0.751
Time* group 1 91528.93 9152893  0.273  0.609
Error (Time) 14 4685636.592  334688.328

Table 9. The results of analysis of two-way repeated measures
ANOVA o the change of LF/HF between groups

Source DF SS MS F Pr>F
Group 1 8175.18 817518  0.013 0.901
Error 14 8678210.75 619872.19

Time 1 34909.22 34909.22 0104 0.751
Time* group 1 91528.93 9152893  0.273 0.609
Error (Time) 14 4685636.592  334688.328

Table 10. The results of analysis of two-way repeated measures
ANOVA on the change of VLF between groups

Source DF SS MS F Pr>F
Group 1 101852.465  101852.465 0.298 0.594
Error 14 4790354.834  342168.202

Time 1 270056.327  270056.327 0.694 0.419

896568.805 2.303 0.151
389299.146

Time* group 1  896568.805
Error (Time) 14 5450188.040

0.0457} S74sk AL, BAT 75, 19141424579 A 1.643+
13052 0.2711°] #A3keh 2 Awd LF/HF tg B
g EFHAE Table 9914 He viof o] FJoto] wheh &
Aoz o3k 2ol 7t ¢l O M [F(1,14)=0.567, P=0.464]
AlZbe] mEAE fog ApolE HolA FSEAI[F(1,14)=
0.086, P=0.773], A&t 2 X7t th3t ns LT F98HA
& Ao YERTHF(1,14)=0.168, P=0.689].

(8) VLF9] w3}

VLFE 2379 7%, 880.200+849.019 A 727.967+302.233
© 2 152.2330] 7+Ast9 A, FATY A5, 429.057+193.119
ol X 951.657+765.8400.% 522.60] Z71atAtt. 24+ Hebd VLF
o i3k Hit 2 FEHAE Table 10014 B upe} o] ft
of wet FASH R Fo3 2ol 7t Y 0.1 [F(1,14)=0.298,
P=05%4] Azt wEME Fo3 Ao]E HolA] ¥l
[F(1,14)=0.694, P=0.419], F& & At tf3 no4E =
oA Fe Aoz YERTHE(1,14)=2.303, P=0.151].
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