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Abstract: The horseback riding simulator, an exercise training machine providing a simplified horse riding
motion has been developed for aiming at healthcare. The purpose of this study was to estimate the energy
expenditure without measuring bio-signals using the simulator. The test protocol was consisted of increase up
to maximal intensity(Motion 9) and decrease down to minimal intensity(Motion 4) during 25 minutes, and
energy expenditure was measured by portable cardiopulmonary exercise testing analyzer. There were
significant differences in energy expenditure according to each riding motion. The result will be able to
estimate energy expenditure using motion level, exercise time, age and gender during the riding.
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Table 1 Physical characteristics of the subjects

Average+S.D
age gender " age weight(kg) height(cm)
20s Male 13 26.1 + 2.26 71.8 + 9.59 1783 + 5.42
Female 15 22.3 + 2.85 57.8 + 9.64 160.5 + 3.87
305 Male 15 34.5 + 3.09 72.7 + 3.09 173.2 + 5.53
Female 15 358 + 2.73 53.7 + 4.15 158.7 + 6.83
405 Male 14 45.33 + 2.92 69.2 + 7.61 1719 + 2.97
Female 12 48.0 + 1.56 57.5 + 7.26 158.9 + 4.50
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Fig. 1 Horseback riding simulator
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Fig. 2 Experimental design
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Fig. 3 Average energy expenditure of each motion intensity
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Table 3 Correlation analysis between energy expenditure and anthropometric data

weight height gender
Energy expenditure 0.687 0.679 0.666
p-value < 0.05 < 0.05 < 0.05

Table 4 Comparison of energy expenditure for each motion intensity during increase and decrease period

Male Female
period 4 5 6 7 8 4 5 6 7 8
A -B 0.049 0.05 0.209 0.389 0.08 0.155 0.115 0.138 0.151 0.134
A-D 0.457" | 0.620° | 0.189 0.008 | 0.280" | 0.041
C-B 0.28 0.285 0.076 0.05 0.368 0.092 0.008 0.008 0.201 0.167
C-D 0.173 0.281 0.099 0.138 0.072 0.074
* 1 p<0.05
* *
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Fig. 4 Comparison of total energy expenditure in Fig. 5 A comparison between the total energy
each age for male expenditure for each female age group
(* : p<0.05) (* : p<0.05)
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Table 5 Average energy expenditure according to motion intensity, gender and age

Motion 1 2 3 4 5 6 7 8 9

20s 0.0328 | 0.0347 | 0.0360 | 0.0387 | 0.0454 | 0.0491 | 0.0495 | 0.0537 | 0.0574
male 30s 0.0303 | 0.0318 | 0.0325 | 0.0359 | 0.0412 | 0.0434 | 0.0424 | 0.0442 | 0.0456
40s 0.0310 | 0.0317 | 0.0338 | 0.0365 | 0.0403 | 0.0431 | 0.0453 | 0.0470 | 0.0482
20s 0.0271 | 0.0280 | 0.0301 | 0.0332 | 0.0380 | 0.0402 | 0.0380 | 0.0385 | 0.0382
female | 30s 0.0270 | 0.0269 | 0.0273 | 0.0298 | 0.0318 | 0.0326 | 0.0316 | 0.0328 | 0.0329
40s 0.0270 | 0.0270 | 0.0291 | 0.0312 | 0.0324 | 0.0336 | 0.0349 | 0.0362 | 0.0364

unit : kcal/min/kg
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