Journal of the Korean Applied Science and Technology
Vol. 37, No. 1. February, 2020. 17~27

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)
http://dx.doi.org/10.12925/jkocs.2020.37.1.17

2 JHo| A0 AH 7,
A7t 5548 L= FALA oo vRes I

(20204 19 309 4= 20199 2¢ 199 £A: 20209 29 20 A=)

The Effects of High—intensity Combined Training Program on
Cardiorespiratory Function, Isokinetic Trunk Strength and
Anaerobic Power of Canoe Athletes

Jung, Jong—HwanT

Korea Canoe Federation
(Received January 30, 2020, Revised February 19, 2020; Accepted February 20, 2020)

2 o & AFe 670 1R Bok £ 2RSS 7}# A4=9] A97)-5(Cardiorespiratory
Function), At 54/ T2 (Isokinetic Trunk Strength) 2|1 F4tAA 1mt9](Anaerobic Power)oll B]X]
+ FF= Ielsk=d ok olE fldll A5 e A4 978 % der 1te 5o 31 e S
7‘430}&0“’4 VAL T n2 WL 5 23] fA EEE F), F 330 AL 25, | 1
2ol 53] /A 52 AASHTE 13 E Bt £ me o] e RAAA g7 meTdo
2 7]E& IRME] HAE(%)E Wl EHstd WA= 2] Slgof gt 100%—4 TS 7L sk &
Holm, At 250 AEsS HEAQ g o=s ANt A4, 1 E Hot & 2T
of mE A/l A /‘]Z}—‘} TEFL FAACR o3t _]'017]' Ao, AF, AAL-E, BMI= FA4
S8 FOgt Hol= e Al=m yetgth Au7se B, HditadFiEd T T 2sAE SR
FroJRt Aozt Qe 43@ et Al 554 13494 76'—?—, 7445 30° /secoll A= Flexors &4
Peak Torque FZAT EAHoz GOt o7t = AoF yepydth ZHEE 120° /secol A=
Extensors &4 Total Work @=oflMut Az f{oJet 2pol7t Qe Aoz yepgn, Fitasd ot
o] 744, Peak Power, Average Power, Peak Drope] BE FFoA EAZH SR {23t 2to]7t gle A
oi et o] AvE FESEH A7l solde et A I AT A 554 29

W Tt ohe] oA Sk AT AAAT FAA Aol= mt Aoz Uyttt 2g4og

lm

A% Rle) et e Al Agel ek AS Telshd A0S 6% oo P45t
AR} e AR Ak 9 o gl Aes ek 2 @l 287 14 B &
W ZEade sl 455 479 ¢ AN e 5 9 Fd ZRagoR A8 4 UL o
= poE

TCorresponding author
(E-mail: knupe5185@hanmail.net)

_17_



2 A Journal of the Korean Applied Science and Technology

Tl 1 FFE 2YE B 2l MUl A7 58 &F, P o

Abstract : The purpose of this study is to confirm the effects of a 6—week high—intensity combined
training program on canoe athletes' cardiorespiratory function, isokinetic trunk strength, and anaerobic
power. For the purpose of this study, the high—intensity combined training program was applied to 9
high—school canoe athletes. The high—intensity combined training program consists of aerobic exercise
performed 2 times a week (Tuesday and Thursday), anaerobic exercise performed 3 times a week
(Monday, Wednesday, and Friday), and flexibility exercise performed 5 times a week. The core of the
high—intensity combined training program was the anaerobic training program performed with 100%
weight for repetition; otherwise, the existing training method was divided into the percentage (%) of
the 1RM. The aerobic exercise and the gym ball exercise are performed subsidiarily. Results showed
that there was a statistically significant difference in height and muscle mass, whereas there was no
statistically significant difference in weight, body fat percentage, and BMI followed by the
high—intensity combined training program. There were statistically significant differences in maximum
oxygen uptake and total exercise time. The angular velocity of 30° /sec showed a statistically
significant difference in the peak torque item of flexors only. Also, the angular velocity of 120° /sec
showed a statistically significant difference in the total work item of extensors only; however, there
was no statistically significant difference in all the items of peak power, average power, and peak
drop. In conclusion, it seems that the high—intensity combined training program may be applied as a
training program for enhancing canoe athletes' performance. For further studies, more than 6 weeks
training program with more participants would show improved results of isokinetic strength and
anaerobic power in athlets.

Keywords . canoe, high intensity complex training, cardiorespiratory function, isokinetic trunk
strength, anaerobic power
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Table 1. General Characteristics of Subjects

Canoe Athletes
16.11£0.93
Height(cm) 173.27+7.98
Weight(kg) 72.92+11.76
P%Fat 13.08+5.20
BMI(kg/m?) 24.22+2.78
Values are Mean+SD.
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Table 2. High—intensity training program
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Monday Tuesday Wednesday Thursday Friday
Morning Flex%bi.lity Aer.ok.)ic Flex%b%lity Aer.obic Flex%bi.lity
Training Training Training Training Training
Afternoon Anangic Flex%bility Anangic Flex%b%lity Anangic
Training Training Training Training Training
Table 3. Events of an anaerobic training program
Procedure Event Agonistic muscle Note
1 Bench Pull Latissmus muscle, Biceps muscle main
2 Bench Press Pectoralis major muscle, Triceps brachii muscle main
3 Sit Ups with Rotations Abdominal muscle sub
4 Chin Ups Latissmus muscle, Biceps muscle main
5 Dips Pectoralis major muscle, Triceps brachii muscle main
6 Back Extensions with Rotations Ups Erector spinae muscle sub
7 One Arm Pulls Latissmus muscle, Biceps muscle main
8 Clean and Jerk Trapezius muscle, Triceps brachii muscle sub
9 Squat to Jumps Femoral muscle, Erector spinae muscle sub
10 Left and Right Rotations ABS External oblique abdominal muscle sub
11 Pull Down Latissmus muscle, Biceps muscle sub
12 Up and Down with Rotations Triceps brachii muscle, External oblique abdominal muscle sub
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reserve) 2 A A5}
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Table 4. Repetition and training intensity of major events for each week

Variable 1 2 3 4 5 6

Number of main event repetitions (rp) 10 8 7 6 5 3
Training intensity(%) 70 80 90 80 80 100

Total amount of exercise (%) 100 100 90 100 100 70

Number of sub event repetitions: 3. Sit Ups with Rotations 25 times, 6. Back Extensions with
Rotations Ups 25 times, 8. Clean and Jerk 10 times, 9. Squat to Jumps 25 times, 10. Left and Right
Rotations ABS 20 times, 11. Pull Down 10 times, 12. Up and Down with Rotations 10 times

Table 5. Composition of gym—ball exercise program

Contents repeating (times)  Time(min)

warm up waist & pelvis stretching 10~15 5
Holding kicking the ball left and right twist 30
To cross the foot and pushup 30
i ) Forward lean lower body left and right twist 30

main exercise . ) 30
Drawing circles down to the elbow 30
Lie on shoulder and twist left and right 30
Dipping on the ball 30

cool down waist & pelvis stretching 10~15 5

30-second break between each main event

2.2.4. 1RM(one repetition maximum) 2%
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3.1, M7 S5 Had A5 L xo| HS
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F(p=.200), AZF(p=.200), AAFE(p=.200),
BMI(p=.200), & FEoNA 148 7S v
e Ao= UeRth mefA Table 60 g3
2 ottt AYE AAMSHATE A (=-4.296,
=003)7 Z8H(=-2.816, p=.023)2 FAHO.

2 fY3 Zolrb dslen, A (=.105,
=919, A A& (t=1.620, p=.272),

BMI(t=1.180, p=.144)2 FAH =2 {OI5t A}o]
© fle AoE Yyt

3.2 do7|s =28 dHd 85 Y xo| S

7t AH|7]'52 Kolmogorov—Smirnova
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it g A} (p=.200)1 F 25AH(p=.168) &
5 T A 7HE wEote AR YeTh
w2bA Table 79 822 t-test 25 A5t
gt A AT (=-3.192, p=.013), & &%
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Table 6. Changes in Body composition
Variable n Before After t df 2
Height(cm) 9 173.27+798  173.69+7.77 -4.296 8 .003**
Weight(kg) 9 72.74+£11.58  72.770+£11.58 .105 8 919
Muscle mass(kg) 9 59.34£8.31 59.87+£8.05 -2.816 8 .023*
YoFat 9 13.08+5.20 12.50£5.97  1.620 8 272
BMI(kg/m? 9 24.22+2.78 24.04+291 1.180 8 144
*pd.05; **pd01; ***pd001
Values are Mean+SD.
Table 7. Changes in Cardiorespiratory Function
Variable n Before After t df D
VO0,max(mé/kg/min) 9 49.80+£4.92 53.83£6.26  -3.192 8 .013*
Total duration(min) 9 772.44+£126.61 842.11+129.62 -2.711 8 .027*

*p<.05; **pd.01; ***p<.001
Values are Mean=SD.
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Table 8o W-SHE t-test ATE AAISIATH
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Wt ohe dEoAe FAACE [t Aol
gl Zog Ustdth &% 120° /secd] BE
FEAAE A 7HS TEohe AoE yE
Woh. kA Table 90 tHE&ER t-test ATE
AA5FAEE. Extensors?] Total Work(t=—1.693,

3.4, Fitayd me SFE YAY A3 A x10|
A=
oo
7Rl FAaA mheE Kolmogorov—

Smirnovag °©l-&sty] FEH F444 HPS AA
Sttt Peak  Power(p=.200),  Average
Power(p=.200), Peak Drop(p=.200)2] RE =
oA A4 7H3& &Sk AL 2 YETh o
2tA Table 100 t-&XEE t-test 2S5 A A5
. Peak Power(t=-.455, p=.661), Average
Power(t=-.029, p=978), Peak Drop(t=325,
p=153)2 SARFCRE Fo3t zo|7} Gl ALR

Table 8. Changes in Trunk Flexion/Extension (speed 30)

Variable n Before After t df )2
Peak Torque(%BW) 9 210.33+43.26  230.44+39.07 -4.336 8 .002**
Flexors  Total Work(%BW) 9 1228.11+£365.12 1312.00+236.21 -1.223 8 .256
Average Power(%BW) 9 80.00£22.25 84.78+16.47 -1.241 8 .250
Peak Torque(%BW) 9  391.89+56.41 434.78+68.93 -1.940 8 .088
Extensors Total Work(%BW) 9 1955.00+297.13 2118.11+292.93 -1.810 8 .108
Average Power(%BW) 9 127.11£15.70  137.11£17.03 -1.966 8 .085
*p<.05; **pd.01; ***pd.001
Values are Mean+SD.
Table 9. Changes in Trunk Flexion/Extension (speed 120)
Variable n Before After t df p
Peak Torque(%BW) 9 203.11+£59.20 214.89+31.35 -.782 8 A57
Flexors  Total Work(%BW) 9  1098.33+378.39 1237.67+210.22 -1.912 8 .092
Average Power(%BW) 9 248.44+77.66  273.22+48.77 -1.521 8 167
Peak Torque(%BW) 9 256.44+£47.65  302.33£63.37 -1.930 8 .090
Extensors  Total Work(%BW) 9 1546.11+£417.89 1930.89+302.85 -2.528 8 .035%
Average Power(%BW) 9 357.00+58.26 393.89+60.29 -1.693 8 129
*p<.05; **pc01; ***p.001
Values are Mean=SD.
Table 10. Changes in Anaerobic Power
Variable n Before After t df )2
Peak Power(w/kg) 9 8.88+0.58 8.93+0.57 -.455 8 .661
Average Power(w) 9 477.57+69.11 477.97+60.84 -.029 8 978
Peak Drop(%) 9 58.06+5.70 57.14+£6.09  .325 8 753

*p<05; **p<01; ***pd.001
Values are Mean=SD.
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