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ABSTRACT

The purpose of this study was to identify the saddle to pedal length contributing to successful performance in kayak using a kayak
ergometer. Ten male elite kayak players participated in this study. players were tested on the kayak ergometer which was varied
saddle to pedal length by the knee flexion angle(90deg; 120deg; 150deg) to measure stroke frequency, paddling amplitude, joint angle,
RoM and angular velocity, foot pressure and force, iEMG using the 3D motion system, foot pressure system and EMG wireless
system. At a results, rowing at 120deg on knee flexion angle showed higher stroke frequency and paddling amplitude than other knee
flexion angles. RoM at upper extremity showed not significant difference between knee flexion angles. But there were significant
differences in thorax and pelvis rotation RoM, knee flexion-extension RoM in each condition. In addition, foot pressure, force and
iEMG were significantly different in knee flexion angles. Study showed that changed of saddle to pedal length affected rowing
performance kinds of stroke frequency, paddling amplitude. The most important thing, increased range of motion in pelvic and thorax
has occurred by force that generated foot-bar to seat. Not only that, but it seems to be attributed to a technical adaptation developed
to maximum rowing performance.
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Figure 2. Definition of stroke cycle and paddling amplitude
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Figure 3. Saddle to pedal length on kayak ergometer
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Table 1. Rowing performance by stroke frequency and paddling amplitude

90deg 120deg 150deg P value
Stroke 1.74* 1.74% 1.69 008
frequency[per/sec] 0.12) 0.15) 0.13) '
Paddling 0.72* 0.75% 0.73 007
amplitude[m] 0.06) 0.06) 0.00) i

Note. *significant difference between 90deg and the others,
¥ significant difference between 120deg and 150deg at p<.05,
Standard deviation in parentheses.
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Table 2. Joint angle, RoM and angular velocity

(meanSD)
90deg 120deg 150deg P value

Joint angle [deg]

Shoulder flexion angle 93.41+6.76 95.77£5.25 95.46+3.28 406

Elbow flexion angle 103.80+7.55 102.8246.67 104.3347.10 687
Joint Range of Motion [deg]

Thorax rotation angle 82.19+8 46* 86.90+10.19% 80.59+9.54 016

Pelvis rotation angle 20.36+7.80* 20.34+6.64% 15.656.04 .008

Shoulder flx-ext angle 87.4319.65 89.07+12.28 91.02+8.20 301

Elbow flx-ext angle 73.47+6.33 71.76%8.34 74.44%6.11 298

Knee flx-ext angle 16.69+10.47* 28.57+10.43 24.94%7.78 001
Joint angular velocity [deg/s]

Knee extension angular velocity 68.52+14.99 68.76+21.36 65.28+21.25 921
Note. *significant difference between 90deg and the others, ¥ significant difference between 120deg and 150deg at p<.05.

Table 3. Peak pressure, peak force and mean force in shoes (mean+SD)
90deg 120deg 150deg P value

Peak pressure [kpa]

leftside foot 124.75+49.70 117.50+29.23 119.00+39.48 861

Rightside foot 116.00+43.26 137.50£71.21 128.50+42.64 580
Peak force [N]

leftside foot 317.34£101.85 275.55+81.40 195.93+53.69 001

Rightside foot 344.14+104.04 286.2480.26 217.99465.39 <.001
Mean force [N]

leftside foot 54.73£26.26 42.83123.55 24.83*12.16 <.001

Rightside foot 63.03£30.44 45.38+23.64 29.74%19.78 <.001

Note. *significant difference between 90deg and the others, T significant difference between 120deg and 150deg at p<.05.
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