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Abstract

The purpose of this study was to determine the effect of saddle height changes on oxygen
consumption and economy of cycling in national elite cyclists. Respiratory gases data
were collected from 15 men cyclists. Saddle heights were determined based on knee angle
values (25°, 30° and 35°). The oxygen consumption and pulmonary ventilation were
measured using metamax gas analyzer and cycling economy was determined by
calculating the oxygen uptake efficiency slope (OUES). Two-way analysis of variance
with repeated-measurements was used to analyze the data. The results showed that
changes in the saddle height could alter the sum of oxygen consumption while no
significant effects were found on the OUES and pulmonary ventilation. In the present
study, cycling at the saddle height of 30 degree showed less oxygen consumption, thus it
could be considered an optimal saddle height position.
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Extended Abstract

Background and Purpose

A proper saddle height to perform optimally and to decrease the risk of developing
an overuse injury is important for a cyclist riding at different workloads and
pedaling speed revolutions within hours. A lower saddle height based on
trochanteric leg length has been shown to result in greater knee joint angle
kinematics, while the use of a 25° to 35° knee angle has been recommended for
optimal anaerobic power. Despite findings of previous studies, the effect of
different saddle heights on oxygen consumption and economy of cycling is
unclear. The purpose of this study was to determine the effect of saddle height
changes on oxygen consumption and economy of cycling in national elite cyclists
a graded exercise protocol of 150 W, 200 W and 300 on a cycle ergometer.

Materials and Methods

15 national elite cyclists (average age of 20+5.39 years; weight of 66.36 + 7.13
kg; height of 175.75 + 4.78 cm) were selected. All subjects filled out an informed
consent form in accordance with the policies of the Committee for Use of Human
Subjects in Experimentation.

Subjects performed a graded exercise protocol of 150, 200 and 300 Watt on
a cycle ergometer (Ergometrics ER 800 s) for 90 minutes in each saddle height
trails. Saddle heights were determined based on measuring knee angle values at
25°, 30° and 35° using a goniometer while participant held the pedal crank at the
6 o’clock position (Pouller & Green, 2011) (Fig 1).

The oxygen consumption was measured during the last 30 s for each saddle height
trial using Metamax 3B gas analyzer and cycling economy was determined by
calculating the Oxygen Uptake Efficiency Slope (OUES) using:
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Vo2 = Alog10VE + b (1)
Where:
V02 miminy: 0Xygen uptake at last 30 minutes
VE miminkg): total ventilation
A: OUES or the Oxygen Uptake Efficiency Slope (Baba et al 1996).

Data analysis was conducted offline using a custom Matlab (Mathworks Inc, MA)
analysis package. SPSS statistical software package was used to conduct two-way
analysis of variance (3 saddle heights x 3 workloads) with repeated-measurements
to analyze oxygen consumption and pulmonary ventilation (o= 0.05).

Findings

The results showed the main effect of the saddle height trails (p < 0.05). At 30°
knee angle, the oxygen consumption decreased significantly in 200 and 300 watt
workloads as compared to 25°. However, no significant effects of saddle height
and three workloads were found on the OUES and pulmonary ventilation (tablel).

Tablel- Comparison of V02 mimin), VE miminkg), OUES among three different saddle
height trials at 150 W, 200 W and 300 W workloads

Saddle
height
Variables based 300 Watt 200 Watt 150 Watt
on Knee (mean+SD) (mean+SD) (mean+SD)
angle
(degree)
25 1127.40+120.22 907.49+107.96 750.82+102.72
Vo2 - -
(ml/min) 30 1063.32+183.40  877.33+96.88 714.79+105.07
35 1129.53+109.98 899.87+117.04 735.82+106.35
VE 25 116.02+19.17 82.18+12.50 63.44+12.27
(ml/min/kg) 30 107.68+21.13 76.83+9.98 60.23+7.51
g 35 115.15+20.06 80.21+11.10 61.53+10.78
25 5970.48+1686  5461.61+1093.02 4759.55+772.01
OUES! 30 5410.19+1551.61 5381.49+1447.61 4509.55+741.21
35 6573.17+£2311.87 5251.95+1135.23  4666.10+763.51

* P<0.05 in compared to 25 degree
1. the Oxygen Uptake Efficiency Slope
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Conclusion

Previous studies suggested that there is an optimum saddle height in which
cyclists could perform efficiently and decrease the risk of developing an overuse
injury. Our findings showed that the saddle height based on 30° knee angle could
decrease oxygen uptake compared to 25° within progressive exercise protocol of
150 W, 200 W and 300 W. However, no significant change was observed in the
oxygen uptake efficiency slope among the three saddle heights within the
progressive exercise protocols. These findings show that an optimum saddle
height of 30° could decrease oxygen uptake; however, it may not be expected to
improve oxygen uptake efficiency slope within hours of pedaling revolution
speeds.
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