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ABSTRACT

The purpose of this study was to investigate the effects of different saddle heights on lower-limb joint angle and muscle activity.
Six elite cyclists(age: 32252 years, height: 171.043.5 cm, weight: 79.7+5.6 kg, cycle career: 1316.2 years) participated in three
min. submaximal(90 rpm) pedaling tests with the same load and cadence based on saddle heights where subject’s saddle height was
determined by his knee flexion angle when the pedal crank was at the 6 o’clock position. Joint angles(hip, knee, ankle joints) and
the activity of lower limb muscles(biceps femoris(BF), vastus lateralis(VL), tibialis anterior(TA) and gastrocnemius medial(GM)) were
compared by measuring 3D motion and electromyography(EMG) data. Results showed that there were significant differences in
minimum hip & knee joint angle and range of motion of hip and knee joint between saddle heights. Onset timing and integrated
EMG of only BF among 4 muscles were significantly different between saddle heights. Especially there was a negative relationship
between minimum hip joint angle and onset timing of BF in most subject, which means that onset timing of BF became fast as the
degree of bending of the hip joint became larger by saddle height. Optimal pedaling will be possible through increased amount of
muscle activation due to the appropriate burst onset timing by proper pedaling posture with adjusted saddle height.
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Table 1. Subject characteristics

w_re TS e
1 2 173.0 81.7 82.0 62.0 41.0
2 30 174.5 76.1 82.5 59.0 40.0
3 32 168.4 72.7 75.6 60.0 39.0
4 41 169.5 80.8 782 619 40.0
5 33 1745 89.1 79.7 61.5 385
6 25 166.0 78.0 75.8 60.2 392

Mean 322 171.0 79.7 79.0 60.8 39.6
SD 152 135 15.6 130 112 0.9

Note. Inseam; the length from ischium to floor during upright standing
position
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Table 2. Mean power & significant difference

(unit: w)
saddle height ~ Mean power + SD (W) significant difference
Low 137.14+20.30 251
High 130.90£16.25
<05
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Table 3. Significant difference of joint angle between saddle height
(unit: meantSD, deg)

Low High p-value

Hip min angle  29.74+2.61 = 32.67+2.26 .000*
joint angle ROM 38.84t1.43  40.29+1.46 .003*
Knee min angle  34.65t148  25.99+1.64 .007*
joint angle ROM 68.57+2.06  73.31+2.37  .000%
Ankle min angle  88.37+9.53  88.08+9.10 428
joint angle ROM 18.544.18  21.91%4.35 058

Note. min angle : maxinel flexion angle of hip & ankle joint, maximal extension
of knee joint. .
ROM : difference between maxinal flexion and extension. z<05
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Table 4. Results of muscle activity & significant difference between

saddle height (unit: meantSD)
Low High p-value
BF 101.83+12.62  96.67+13.22 0l4x
On-set VL 359.00£1343  359.67+12.03 530
timing
GM 93.83122.90  98.67+18.07 663
(deg)
TA 290.83+19.57  291.83+16.22 454
BF 10.17+2.97 11.33+3.01 011
iEMG VL 10.773.12 10.44+3.05 919
(mV) GM 12.82+3.90 12.79+3.82 488
TA 9.02+4.17 9.16+4.05 882

Note. *p<.05, BF : Biceps femoris, VL: Vastus lateralis,
GM : Gastrocnemius medial, TA: Tibialis anterior
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Figwe 7. Mean emserrble curves of EMG activity for each miscle (BE Biceps femoris,
VL: Vastis lateralis, GV Gastrocnemius nedial, TA: Tibialis anterior)
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