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Cardiopulmonary Response during Mechanical Horseback
Riding Exercise in Healthy Adult
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ABSTRACT

In this paper, we evaluate the effectiveness of mechanical horseback riding exercise training for
cardiopulmonary responses in 26 healthy adults (male 14, female 12) and suggest its clinical applicability.
Exercise was performed using a mechanical horseback riding machine, JOBA® (Panasonic Electric Works, Osaka,
Japan) and riding movement speed was increased from level 2 (0.73Hz), to 4 (0.9Hz), to 6 (1.03Hz), to 8
(1.2Hz), to 9 (1.3Hz) and maintained 3minutes in each level. Heart rate, blood pressure, maximum oxygen
consumption (VO2max) were measured by respiratory gas analysis system (TruOne 2400, Parvo Medics, USA)
and exercise tolerance test system(Q Stress, Cardiac Science, USA). To measure exercise intensity, metabolic
equivalent (MET) were measured and percent of Heart rate reserve (%HRR), percent of peak heart rate (%opeak
HR) and calorie consumption were calculated. The results were analysed by SPSS 18.0. We found that the
exercise intensity of mechanical horseback riding exercise using JOBA® for 15 minutes is moderate in healthy

adult who received pre-training.
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a3 1 71 AE A JOBA®Y
Fig. 1. Mechanical horseback riding machine. JOBA®
(Panasonic electric works, osaka, japan)
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Fig. 2. Respiratory gas analysis system (TruOne 2400,
Parvo medics, USA) and exercise tolerance
test system(Q Stress, cardiac sience, USA)
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Mean%HRR = (HRpeak - HRresting) /
(HRpredicted peak - HRresting) x 100 (1)
Mean%peak HR = (HRpeak/HRpredicted peak)

x 100 (2)
Calories(Kcal) = METs x weight(kg)
x time(hours) (3)
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Table 1. Exercise protocol according to stage of JOBA®™

Stage Level (frequency, Hz)
1 level 2 (0.73)
2 level 4 (0.9)
3 level 6 (1.03)
4 level 8 (1.2)
5 level 9 (1.3)

Hz, hertz

£ 2 dgAe] dwrl 54
Table 2. General characteristic of subjects

Demographic factor Value
Sex male 14 : female 12
Age (years) 23-57 (29.58+8.0)

Body weight (kilograms) 49-100 (64.00+11.87)

Each values were expressed by number or Mean* standard
deviation

2.22 A¥ ®b3 Bt

71AIG T Stage7t SRkl wheh AlWR(stage 1
8854 + 1663 mph, stage 2 @ 92.92+16.71 mph, stage 3 :
98.31 + 17.69 mph, stage 4 @ 100.35 + 1848 mph, stage
5110335 + 1856 mph)et 57] @9 (stage 1 @ 12962
+ 2531 mmHg, stage 2 : 139.19 + 17.97 mmHg, stage 3
: 141,19 £ 1893 mmHg, stage 4 : 14638 + 20.89 mmHg,
stage 5 1 15062 + 21.21 mmHg)= F7FeFaL o] &
SHstage 1 @ 8346 + 11.02 mmHg, stage 2 @ 8415 +
14.10 mmHg, stage 3 : 8419 + 1387 mmHg, stage 4 :
.19 + 1672 mmHg stage 5 : 862 = 1578 mmHg)->
S7VelA e AdS B3tk (Tabel 3, Fig. 3).

F217] —’F%ﬂﬁ%‘% Hyt 12558 + 1645 mmHg,
o o

F2A17] olghy|Eete H 7827 + 14.84 mmHgo]al
Hol 57184 Ht 15988 + 2222 mmHg, v
o] b7k Ht 8358 + 14.43 mmHgolloH, Ht
FZ714%e] A5 3431 + 2441 mmHg= 4
3, O AASES 2893 + 2374% o1t

¥ 3. JOBA®®] wAE Ad#A whe
Table 3. Cardiovascular response according to Exercise
protocol using JOBA®

Stage HR SBP DBP
1 83.54+16.63 129.62+25.31 83.46+11.02
2 92.92+16.71 139.19+17.97 84.15+14.10
3 98.31+17.69 141.19+18.93 84.19+13.87
4 100.35+18.48 146.38+20.89 85.19+16.72
5 100.35£18.56 150.62+21.21 82.62+15.78

Each values were expressed by number or Mean* standard
deviation.

HR, heart rate; SBP, systolic blood pressure; DBP, diastolic
blood pressure
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Fig. 3. Cardiovascular response according to exercise
protocol using JOBA®. HR, heart rate; SBP,
systolic blood pressure; DBP, diastolic blood
pressure; MET, metabolic equivalent

2] 7] Aldb== 93t 80.73 + 12.45 mph, <]
4= (predicted peak HR)9 {32 19042 =+
800 mphZ AEHATL, F FT HAgidEs
(maximal HR)E= ¥ 11819 + 2255 mph, ZjAk
2ARF(VO2max)e Hi2 10.35 + 2.05 ml/kg/m
o] %t} (Table 4).
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Table 4. Cardiovascular response of mechanical horseback
riding exercise

Value
Resting SBP/DBP ~ 12558+16.45 / 78.27+14.84 mmHg
SBP/DBPmax 159.88+22.22 / 83.58+14.43 mmHg
ASBP 34.31+24.41 mmHg
%SBP increased 28.93+23.74 %
Resting HR 80.73+12.45 bpm
Predicted Peak HR 190.42+8.00 bpm
MHR 118.19+22.55 bpm
VO2max 10.35+2.05 ml/kg/m

Each values were expressed by Mean+ standard deviation.
SBP, systolic blood pressure; DBP, diastolic blood pressure;
HR, heart rate; ASBP, SBP change; MHR, maximal HR (equal
to HRmax); VO2max, maximal oxyzen consumption; bpm,
beats per minute; ml/kg/m, mililiter per kilogram per meter
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(stage 1 : 1.69 £ 041, stage 2 : 1.97 + 051, stage
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+ 067) (Table )& F7lete A4S B, & 15
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Table 5. Exercise intensity assessment of mechanical
horseback riding exercise

Values
MET 2.96+0.59
%HRR 34.35+20.74 %

62.23+12.65 %
47.20£12.28 Kcal

%opeak HR

Total calory consumption

Each values were expressed by Meanz standard deviation.
MET, metabolic equivalent; 2%6HRR, percent of heart rate
reserve; 2opeak HR, percent of peak heart rate

36 el tieh W AE=ofes] 5
Table 6. American college of sports medicine classification
of exercise relative intensity

%HRR %peak %peak ]PB{(T;
or VO2R VO2 HR X

Scale

Very light <20 <25 <35 <10
Light 20-39 25-44 35-54 10-11
Moderate 40-59 45-59 55-69 12-13
Heavy 60-84 60-84 70-89 14-16
Very heavy =85 =85 =90 17-19

Maximal 100 100 100 20

Modified from Tipton et al[13].
HRR, heart rate reserve; VOZR, VO2 reserve; HR, heart rate;
RPE, rating of perceived

7 5F4Y 2R~ Z2ES

Table 7. Modified Bruce protocol

Stage  Duration(min) mph Grade% MET

1 3 1.7 0 1.7
2 3 1.7 5 2.8
3 3 1.7 10 54
4 3 25 12 7.0
5 3 34 14 10.0

#min, minutes; mph, miles per hour; MET, metabolic equivalent
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