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Objective: The purpose of this study was to investigate the effect of visual feedback bicycle training on running performance,
maximal oxygen uptake and quadriceps muscle strength.

Design: A randomized controlled trial.

Methods: Fifteen healthy adult men with no musculoskeletal or nervous system disease and capable of bicycle training were
included. After the pretest, subjects were randomly assigned to visual feedback bicycle training group and general fixed bicycle
training group. Both groups were trained two times a week for three weeks, each week for a fixed time and number of repetitions,
followed by a six week washout period and then crossing the training method. visual feedback bicycle training provides visual
feedback of heart rate in real time using a monitor and a heart rate meter during bicycle training, and general fixed bicycle training
performed general bicycle training without visual feedback. After training, each item was measured using a wearable technology,
gas analyzer, isokinetic equipment.

Results: The results of this study was significant differences in running performance, maximal oxygen uptake and quadriceps
muscle strength in visual feedback bicycle training group (p < 0.05). The differential effect was found between visual feedback
bicycle training group and general fixed bicycle training group in running performance, maximal oxygen uptake, and quadriceps
muscle strength (p < 0.05).

Conclusions: This study suggested that that visual feedback bicycle training can be applied as a useful training method to improve
running performance, maximal oxygen uptake and quadriceps muscle strength.
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Enroliment

Assessed for eligibility (n=15)

Randomized (n=15)

A

A

Allocation
\4 v

Allocated to visual feedback bicycle
training group (n=8)
« Visual feedback bicycle training

(twice a week/3 weeks)

Allocated to general fixed bicycle
training group (n=7)
* General fixed bicycle training

(twice a week/3 weeks)

6 weeks wash-out

Allocated to visual feedback bicycle
training group (n=7)
* Visual feedback bicycle training

(twice a week/3 weeks)

v

Lost to follow-up (n=1)

* Ankle injury(n=1)

L[]

Allocated to general fixed bicycle
training group (n=8)
* General fixed bicycle training

(twice a week/3 weeks)

y

Lost to follow-up (n=1)

* Personal circumstance(n=1)

Data analysed (n=13)

Data analysed (n=13)

Figure 1. Flow chart of total experiment procedure.
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Table 1. General characteristics of participants
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Visual feedback bicycle training group

General fixed bicycle training group

Variables n=13) n=13)

Age (year) 26.23 (2.08) 26.00 (2.23)
Body weight (kg) 71.38 (4.42) 70.31 (6.18)
Height (cm) 174.38 (6.29) 173.31 (6.11)
Body mass index (kg/m?) 23.52 (1.75) 23.44 (1.87)

Values are presented as mean (standard deviation).
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Table 2. Comparison of maximal oxygen uptake, quadriceps muscle strength, and running performance between visual

feedback bicycle training and general fixed bicycle training groups

Visual feedback bicycle training group

General fixed bicycle training group

Variables (n=13) (n=13) t(p) Cohen’s d
Pre-test Post-test  Difference Pre-test Post-test  Difference

VO;max 3.26 3.49 0.23 3.33 3.21 0.12 3.110 1.20

(L/min) 0.47) (0.46) (0.26) (0.45) (0.36) (0.30) (0.005)

Quadriceps muscle strength

Right side 170.92 182.69 11.77 169.08 169.92 0.85 2.903 1.14

(Nm) (31.55) (37.46) (11.06) (33.70) (35.26) (7.85) (0.008)

Left side 169.15 180.23 11.08 166.15 166.62 0.46 2.850 1.12

(Nm) (25.48) (28.86) (12.13) (37.24) (35.65) (5.75) (0.009)

Running performance

Cadence 164.62 166.15 1.53 163.77 163.54 0.23 2.739 1.07

(steps/min) (13.99) (12.74) (1.26) (12.87) (12.67) (1.83) (0.011)

Time 728.91 698.68 30.22 751.00 753.15 2.14 4.027 1.58

(s) (81.08) (82.29) (13.97) (93.12) (99.25) (25.38) (<0.001)

Values are presented as mean (standard deviation).
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