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ABSTRACT

The purpose of this study was to verify the validation of exercise effect with loading deviation during rowing exercise. We
performed evaluation of based physical fitness and joint torque before the experiment for finding muscle unbalance. So we recruited
twenty four subjects who have bigger muscle strength in more 20% than average one. Subjects divided two groups. One is dominant
upper limbs(DU) and the other was dominant lower limbs(DL). Subjects performed rowing exercise using electric equipment
(Robo.gym Humonic.korea). Exercise is performed four sets a day including 25 times a set, and three days a week. Measurement consist
of evaluation of based physical fitness and joint torque using biodex(biodex system3.USA). Evaluation of exercise effect performed each
week in joint torque of shoulder, lumbar and knee joint and each month in based physical fitness. Also we adapted 30% of IRM for
muscular endurance and 70% of IRM for muscle strength as exercise load. The results showed that the difference of maximal peak
torque were getting increase significantly during exercise. Also difference of various factor in based physical fitness were getting increase
significantly except flexibility and agility. This interpreted that rowing exercise with loading deviation types could provide muscle strength
and muscular endurance exercise in same time. These results could be interpret to two ways. One is effect of improving physical fitness
for rowing exercise and the other meaned validation of loading deviation in rowing exercise. Our study is going to verify the validation
of loading deviation during rowing and we found out that loading deviation could provide muscle strength and muscular endurance
exercise for improving muscle unbalance. Our study can be used development of exercise equipment and program for normal people with
muscle unbalance. Also that provide effect of whole body exercise to anybody.
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Table 1. Subject information

Dominant Upper(DU) Dominant lower(DL)
Age 20434 yr 20428 yr
Height 170£5.1 cm 170+4.5 cm
Weight 60442 kg 60455 kg
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Pre—test
—100 people performed test
P Based Physical Fitness Evaluation
P Joint Torque in shoulder, lumbar, knee

|

Exercise
P Selected subject are 24.people
P Rowing exercise in load deviation types
P 100times a day, 3days a week for 8—weeks

!

Evaluation
» Joint torque (per 1-week)
P Based Physical Fitness(per 1—month)
- Muscle strength Muscular Endurance
- Agility, Flexibility, reaction speed
+ Body composition, BMI
- Aerobic ability

l

Analysis
— total 4 —weeks datas analysis
P Joint torque variation
P Real time EMG

l

Figure 1. Experimental procedure during rowing exercise on
loading deviation types
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Figure 2. Electric rowing exercise for proving loading deviation(rowing
Robo. Gym, humonic. Korea)
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Figure 3. Exercise direction of drive stroke of rowing types(Dreverse
direction of rowing exercise in electric rowing machine, 2
same direction of rowing exercise in previous rowing machine)
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Figare 4. Evaluation Pof based physical fitness for verifying
improving various physical factor(Tinbody measurement
for body composition, @jumping high, Cagility test,
@runk flexion forward, (ki

t up, Gside step, Dgrip
power in hand, ®back muscles strength, Glower
limbs strength, (Ocycle ergometer for aerobic ability)
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Table 2. MANOVA Results of basic fitness evaluation in DL group for 8-weeks(Mean + SD, p<0.05, <0.01, DF=degree of freedom, HDF= theory
degree of freedom, EDF=error degree of freedom)

DL GROUP Fact PRE-TEST 4'WEEK 8-WEEK
Body fat (%) 177436 153438 143421
BMI 205426 21015 202+15
Maximal oxygen uptake 374+£17 37.942.3 40.5£1.6
Grip strength 354414 459+35 528426
Backmuscle strength 94083 102.5412.2 109.0+11.8
o Tsokinetic strength 974435 99,6456 1125446
Flexibility(cm) 72472 38+7.1 53438
Sit-up(unit) 25350 26.542.1 278:37
Stand high jumping(cm) 39.8+17 485473 488429
reaction of whole body(msec) 217.3+532 167.0+89.5 186.5+35.0
side step 355458 378+17 383442
DF Mean2 F pvalue Ltest(dw/8w)
Body fat (%) 3 3351101 134424 001 018/.014
BMI 3 3180.994 946,071 001 023,026
Maximal oxygen uptake 3 9428.608 1040544 002 033/.001
Grip strength 3 16430.129 155.125 001 014/.000
—_— Backmuscle strength 3 51482.208 94,816 002 007/.021
Within Facts Isokinetic strength 3 669.247 4572 001 026/.008
Flexibility(cm) 3 5064.583 442,690 061 054/.062
Sit-up(unit) 3 9537875 150.896 001 005/.024
Stand high jumping(cm) 3 837835.500 5.650 o1 019/.013
reaction of whole body(msec) 3 9517.042 2064.159 082 082/,064
side step 3 77747812 405.375 001 013/011
Multivariate test
Effect value F HDF EDF pvalue
Pillai Trace 2205 3279 33.000 39.000 0001
WILKS’ LAMDA 000 30027 33.000 3112 0001
period
Hotelling-Lawley Trace 2079.545 609.160 33.000 29,000 0001
Roy’s Maximum Root 2072.123 2448.872a 11.000 13.000 0002
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Table 3. MANOVA Results of basic fitness evaluation in DU group for 8-weeks(Mean = 8D, p<0.05, <0.01, DF=degree of freedom, HDF= theory
degree of freedom, EDF=error degree of freedom)

DU GROUP Fact PRE-TEST 4-WEEK 8-WEEK
Body fat (%) 17.3+4.7 15.4+4.5 132436
BMI 21.9+2.3 20.9+2.0 18.3+2.1
Maximal oxygen uptake 36.615.6 37.8435 404+2.8
Grip strength 46.4%5.1 50.3+7.4 55.2+7.76
Backmuscle strength 100.5+7.4 107.8+15.2 106.7+10.5
o Tsokinetic strength 804+7.1 85.649.4 1082498
Flexibility(cm) 99+4.4 11466 043430
Sit-up(unit) 26.0+4.5 25.82.8 26342.3
Stand high jumping(cm) 37.0:4.7 42.0+14 477412
reaction of whole body(msec) 225.8+33.9 179.5+79.9 188.3+9.5
side step 29.5+109 315452 377487
Fact DF Mean2 F pvalue test(4w/8w)
Body fat (%) 3 2848.005 295.533 .001 .046/.016
BML 3 3285.999 1330.268 .001 .045/.008
Maximal oxygen uptake 3 9352.932 544.827 .002 .029/.019
Grip strength 3 15585.956 150.059 .001 1025/.041
Effect Test Backmuscle strength 3 55752.550 88.020 002 1028/.040
Within Facts Isokinetic strength 3 385.875 2,667 001 009/.023
Flexibility(cm) 3 4604.458 243.178 065 .058/.063
Sit-up(unit) 3 10467.500 216.037 .001 .025/.017
Stand high jumping(cm) 3 301900.792 21.769 006 008011
reaction of whole body(msec) 3 8486.083 615.040 081 .083/.079
side step 3 77334.662 140.451 .001 .002/.001
Multivariate test
Effect value F HDF EDF pvalue
Pillai Trace 2.130 2.892 33.000 39.000 0.001
WILKS” LAMDA 0.000 35.042 33.000 33.112 0.001
period
Hotelling-Lawley Trace 1448.68 424.363 33.000 29.000 0.001
Roy’s Maximum Root 142741 1686.9a 11.000 13.000 0.001
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