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Abstract The aim of this study is to evaluate university canadian paddlers' iso-kinetic muscle function and
provide training advices. Eight university paddlers with a 8.5 years career participated in this study. Inbody 720,
biodex system II, biodex stabilizer system and THP 2 are used to investigate body component, muscle
function(peak torque, average power and work fatigue), agility and dynamic balance. Iso-kinetic muscle function
around shoulder, thorax and knee are measured. And then bilateral and unilateral muscle imbalance are
calculated at each joint.

Results of this study are as follows; University canadian paddlers’ BMI average is 24.90 kg/m? and percent
body fat is 12.23%. Reaction time average was 324 msec and balance score at each leg are below 2.0. A3, A4,
A5, A6, A8 are needed to train shoulder muscle strength and power. Al, A2, A7, A8 are needed to strengthen
shoulder muscle endurance. A2, A5, A8 are needed to train thorax muscle strength and power. Al, A8 are
needed to strengthen thorax muscle endurance. Most of paddlers' reciprocal muscle balance ratio on thorax and
knee are out of normal range. A2, A3, A4, A8 are needed to train abdominal strength and A3, AS, A6, A7,
A8 are needed to train hamstring strength.
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[Table 1] Subjects

var. . Weight Career
Age(year Height(m,

sub. ge(year) ght(m) (kg) (yrs)

Al 22 1.73 77.3 12

A2 20 1.86 90.9 7

A3 20 1.79 82.4 10

A4 18 1.73 72 7

A5 19 1.8 76.9 9

A6 19 1.8 78.5 9

A7 18 1.92 90.1 4

A8 21 1.68 70.6 10

Mean 19.63 1.79 79.84 8.50

S.D. 1.41 0.08 7.54 2.45
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2.3 o™ Hxt [Table 2] Inbody Analysis
B AP Aol wat dubEel =17} whvel dish Skeletal muscle gy percent body
mass
A F, A7 B Bolg A AN Ay sub. (ke) (ke 1) %)
5 2A 5, udAd gdAaet 4384 JAF 28 ol s Al 38.3 258 13.5
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241 MAELZ Az M=S.D. 39.934+3.99 24904094  12.23+1.60
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[Table 4] Shoulder joint isokinetic muscle function assessment

Peak torque” (60 7sec) Av(elrg(g)e })s C;‘Z)er” Work fatigue3) (300 7sec)
X R" L’ Deficit R L Deficit R L Deficit
EX 158.2<206.2>° 142.4<185.6> 10 196.5 233.6 -18.8 31.8 17.9 77.65
&1) FLEX 90.1<117.4> 92.7<120.9> 2.9 114 116.8 2.5 46.6 425 9.65
Ratio” 57 65.1
EX 141.1<155.4> 147.4<162.4> -4.5 165.1 168.1 -1.8 40.8 44.1 -7.48
E;Z) FLEX 68.1<75.0> 74.6<82.2> -9.6 79.6 80.2 -4.2 17.7 359 -50.70
Ratio 48.3 50.6
EX 122<148.5> 120.2<146.3> 1.5 160.3 142.7 11 29.7 28.3 4.95
g{?; FLEX 62.7<76.3> 65.4<79.6> -4.3 50.3 534 -6.1 56 482 16.18
Ratio 514 54.4
EX 102.8<143.2> 102.6<143.0> -0.2 132.9 146.5 9.2 37.5 39.1 4.09
g:; FLEX 69.8<97.4> 49.2<68.5> -42.1 37.8 70 46 72.5 59.4 -22.05
Ratio 68 479
EX 134<176.7> 113.1<149.2> -18.5 170.1 150.1 -13.3 9.5 29 67.24
gﬂs) FLEX 67.3<88.7> 55.1<72.7> -22 67.8 48.8 -39 46.7 73.4 36.38
Ratio 50.2 48.8
EX 124.1<159.9> 127.7<164.5> 2.8 177.6 188.7 59 60.2 54.2 -11.07
3‘6) FLEX 69.5<89.5> 67<86.4> -3.6 52.7 66.1 20.2 57.1 49.8 -14.66
Ratio 56 525
EX 159<176.9> 158.8<176.7> 0 174.2 175.4 -0.7 242 26.3 -7.98
&7) FLEX 80.1<89.1> 89<99.0> -11.1 57 68.5 -20.1 29.4 46.1 -36.23
Ratio 50.4 56
EX 111.1<158.8> 115<164.5> 34 155.7 151.3 2.9 22 16.8 -30.95
gi FLEX 81.8<117.0> 84<120.2> 2.6 58.6 51.3 -14.1 46.6 69.4 32.85
Ratio 73.7 73.1
EX 128.40£19.38 131.54+20.54 169.55 166.55 31.96 31.96
M <165.70+20.27> <161.53+1491> +30.40 +18.44 +12.95 +£15.00
+ FLEX 72.13+15.78 73.6819.27 69.39 64.73 53.09 46.58
S.D. <93.29+17.41> <91.19£20.28> +21.99 £2340 +13.15 16091
Ratio 56.05+8.76 56.881+9.24

1) Peak torque : N'm

2) Average power : Watts

3) Work fatigue : %

4) (R) : Right side rowing paddler
5) (L) : Left side rowing paddler
6) <  >:NmBW

7) Ratio : Agonist / Antagonist
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[Table 5] Knee joint isokinetic muscle function

assessment

Peak torque (60 7sec)

Average power

Work fatigue (300 7sec)

(180 7sec)
suk.
R L Deficit R L Deficit R L Deficit
EX 248<323.2> 217.6<283.6> 12.3 263.2 286.9 -9 431 46.5 -7.31
g;l) FLEX 114.1<148.7> 152.4<198.6> -335 136.7 137.5 -0.6 21.5 30.4 -29.28
Ratio 46 70
EX 276.3<304.3> 290.7<320.2> -5.2 323.8 277.1 14.4 39.8 34.7 14.70
312) FLEX 145.9<160.6> 131.3<144.7> 10 162.8 169.6 -4.2 58 44.1 31.52
Ratio 52.8 452
EX 231.1<281.3> 250.8<305.3> -8.5 3228 281.4 12.8 41.7 44.6 -6.50
8{3) FLEX 99.3<120.8> 112.5<136.9> -13.3 107.1 74.9 30.1 57.4 429 33.80
Ratio 43 44.8
EX 190.4<265.5> 189.4<264.1> -0.5 190.8 217.4 12.3 42.6 45.7 6.78
3{; FLEX 90.9<126.8> 110.4<153.9> 17.6 87.1 106.9 18.5 46.1 31.6 -45.89
Ratio 47.7 583
EX 253.5<334.4> 244.7<322.7> -3.6 269.7 256.5 -5.1 49.4 37.4 -32.09
gj FLEX 107.7<142.0> 116.6<153.8> 7.7 119 135.1 11.9 32.4 30.6 -5.88
Ratio 425 47.7
EX 197.8<254.7> 220.3<283.8> 10.2 286.4 253.5 -13 50.6 46.1 -9.76
36) FLEX 96<123.7> 100.4<129.3> 43 115.1 128.7 10.6 56.8 51.7 -9.86
Ratio 48.6 45.6
EX 279.5<311.0> 282.9<314.8> -12 311.4 310.9 0.2 41 40.4 1.49
317) FLEX 114.1<126.9> 108.6<120.8> 4.8 126.4 148.8 -17.7 42.1 28.5 47.72
Ratio 40.8 38.4
EX 197.6<282.7> 188.8<270.0> -4.7 206.5 195.2 -5.8 429 35.4 -21.19
gi FLEX 71.6<102.4> 88.8<127.0> 19.4 82.9 92.6 10.4 424 40.1 -5.74
Ratio 36.2 47
EX 234.28 £35.82 235.65+38.67 271.83+ 259.86+t 43.8913 41.35+5
" <294.64+28.09> <295.56+23.09> 50.69 38.05 .94 .00
+ FLEX 104.95+£21.63 115.13+£19.40 117.14+ 124.26% 4459+1 37.49+8
S.D. <131.49+18.20> <145.63£24.64> 26.01 30.96 3.03 41
Ratio 44.70t5.16 49.631£9.90
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[Table 6] Thorax joint isokinetic muscle function assessment

o Peak torque (60 7sec) Average power (90 7sec) Work fatigue (120 7sec)
EX 349.1<455.0> 303.9 13.8
Al
®) FLEX 285.2<371.7> 145.7 159
Ratio 81.7
EX 455.7<501.9> 393.6 21.7
A2
®) FLEX 145<269.8> 169.9 374
Ratio 53.8
EX 460.2<560.0> 404.5 16.1
A3
®) FLEX 246.4<299.8> 147.5 38.8
Ratio 53.5
EX 392.3<546.9> 302.2 23.1
A4
FLEX 222<309.5> 123 38.6
®R)
Ratio 56.6
EX 284.5<375.2> 249.5 13
A5
® FLEX 218.2<287.8> 160.7 29.4
Ratio 76.7
EX 389.8<502.1> 313.9 254
A6
w FLEX 339.7<437.6> 179.7 39.8
Ratio 87.2
EX 484.6<539.1> 364.8 17.5
A7
®) FLEX 392.9<437.0> 153.5 33.8
Ratio 81.1
EX 357<510.6> 256.9 8.8
A8
w FLEX 172.5<246.8> 81.7 27.6
Ratio 48.3
396.65 +67.33
.661+58. 4345,
EX <498.85+59 81> 323.66+58.58 17.43+5.64
M+ 252.74+83.23
S.D. | FLEX o 145.21+30.80 32.66+£8.15
<332.50+74.04>
Ratio 67.36+15.72
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