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Fig.1 Development history of Horse Riding Simulation Equipment
(a) Six axis horses type robot in 1995 ; (b) Home appliance of Horse Riding Simulation Equipment in 2000 ; (c) Home
appliance of Horse Riding Simulation Equipment in 2003 ; (d)Home appliance of Horse Riding Simulation Equipment in
2005; (e) Home appliance of Horse Riding Simulation Equipment in 2008
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Fig.2 Equipment which we used for exercise

2. R EFE
2-1 WHEEL—ZVITHE

AL kR (4 AEE) 2 VT L[| 30 4y, # 3[R, 12
B O Z FEhE+ 5. A7 R0 8 3 1T 3 fihE)
YEDO MBI CTH 5. (Fig.2)

Figl(e)Z W K& &Iz v %7 F T, EmEORH LT
IEZBELTND. Fiz, BEIFELCLMORETOT
A R=RNED LY, BIEETZEOKY LRV 2{ED 5T
L7,

KB 1L 55~ 69 ik DREH, 72 4 30 44 T, BRERFE 1L AR,
RE,BMIN AT AT H LD T XA 2HICIRY 0T,
—REEIREE LA S v — FMERT 2R A L L, Rk
ZAEMRAIZ IR L CEB IR & H TR IE B EE 15 4 (R
i 0 62.8£3.7 i%, IKE :52.1£83 kg, BMI: 22.1£3.7)T
HbH. b —RETY— FEMEICAE DY TRIEOME - JRith
EBEOME - HETZITV, BT XD ARIEE) A F L& ER
T 5 5SRO A 15 44 (FF#6 £ 62.713.5 5%, (KT :53.2
+8.6kg, BMI:225+t3.1)Th 5.

IRERIE BB (LU IE AR ) CI, FRENESh 2 L7222 5 8/
EEHOIFEERLTH BV, BHEFFICITER IS X
DT REEHG~EIL, BERIIT BRZ R ~ET. 9
W E DB, WY 203 b B TRBR O E 1T S .

b SAHREO AR RIEEH T, EEEEZ L
H3BEBALEE, B I<H) NEH) @ (EHBEoME LT
M) CEAZAEME (BofflreEi) 28Mm3 5. &

Fig.3 Stirrup physical exercises
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Table 1. Isometric maximum muscular strength increase ratio per body weight in comparison with before exercise

Trunk G. , Post (n=15) Toe G. , Post (n=15)

Trunk extension 144.1 (24.2) ****
Hip joint extension 129.5 (26.4) ***
Knee flextion 1184 (24.5) *
Ankle plantarflextion 1223 (24.6) **
Toe grasp 120.8 (19.3) *ssk**
Toes 1258 (36.8) *
Ankle dorsiflextion 1449 (32.7) ***
Knee extension 138.1 (30.4) ***
Hip joint flextion 127.9 (20.7) ***
Trunk flextion 121.1 (28.7) *
Hand grasp 100.6 (9.0
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Values are means (SD) ; n: no. of subjects ; * significant differences between pre and post (P<0.05);

** significant differences between pre and post (p<0.01); *** significant differences between pre and post (p<0.001);
**%* significant differences between pre and post (p<0.0001) ; t significant differences between Trunk G. and Toe G.
(p<0.05); A significant differences between Trunk G. and Toe G. (P<0.10)
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Table 2. Comparison of physical fitness between pre-exercise and post-exercise

Trunk G. (n=15) Toe G. (n=15)
Pre Post Pre Post
sit-up ( times ) 49 (4.3) 11.5  (8.1) *** 63 (5.7 12.1  (9.1) **
Trunk flexion ( cm ) 36.6 (6.5) 40.1 (6.6) ** 375 (82) 41.8 (6.3) ***
One-leg standing time with eye open ( sec) 109.4 (31.0) 109.8 (27.0) 99.7 (42.3) 105.6 (30.6)
Values are means (SD) ; n: no. of subjects ; ** significant differences between pre and post (p<0.01);
*** significant differences between pre and post (p<0.001);
Table 3. Comparison of walking pattern and static posture between pre-exercise and post-exercise
Trunk G. (n=15) Toe G. (n=15)
Pre Post Pre Post
Normal walking speed ( m/min. ) 752 (7.4) 80.8 (9.3) ** 742 (9.8) 78.7 (11.2) *
Step length (cm ) 61.6 (5.1) 622 (5.3) 60.4 (4.5) 622 (54) *
Ankle angle (° ) 119.8 (5.1) 1204 (6.8) 120.1 (8.0) 1219 (9.7)
Brachial swing angle (° ) 18.3 (15.3) 128 (9.3) * 16.3 (6.7) 16.1 (10.0)
Cephalic up-and-down motion ( cm ) 3.8 (1.2) 3.8 (1.1 3.7 (0.8) 4.0 (1.0)
Up & Go Test (sec) 8.0 (0.9 7.4  (0.5) ** 8.1 (0.7 7.4 (0.9) **
Inclination of neck (° ) 204 (6.4) 16.7 (8.8) 19.5 (5.4) 11.7  (3.3F**** +
Inclination of pelvis (° ) 183 (4.7 182 (7.1 16.3 (5.4 16.7 (5.7

Values are means (SD) ; n: no. of subjects ; * significant differences between pre and post (P<0.05);

** significant differences between pre and post (p<0.01); *** significant differences between pre and post (p<0.001);
**** significant differences between pre and post (p<0.0001) ; T significant differences between Trunk G. and Toe G. (p<0.05)

5. £ FEEME (VASTE : bOENT D,
1To7z.

B RIGE, 3 mANCRESNIZT TN 3 A0 BEE
FEDOBIT ST Uiz & 2 T30 MR 2 KD 6 B IR S
&E%%ﬁO@ﬁ@@#%@f}%ﬁﬁﬁ@ME [T

IRt Ol KSEE Type-1l ZEH L 7-.

PVT IZ, W@ IZH 3 ORI T LI S 5 3 O Hil
KD > 5, FFEOEBRKENERINIZEZIZEYT A
7V w7 L, TOKSRERZE L.

fit) OFFEZ

A M=%, By, BB, HRED, TWA onTh
DOXFRBEICRTSNDAR, ZOXFLHED ST
XFOGEELD.

N—/ 3w 7%, 1 1O 75 B IfR TR LT =2/
RARINTZHTLERUNE I DEHW L, EELEFMT
HHTHEEOKIEMRE CTH 5.

ﬁ%ﬁr@ 23R S D 20 HT O E 751 % 30 B
THRENLEEL, DE CHAT HEIREEORETH 5.

3. fER

128D FL—=1 7 DR
7.

31 ERMRKBHERD

S RPER K 11, REBREEOR D LIS RE L & EE,
TIZB D 2 2 TOM LA LB L7z, B
SRR LEEBEICHIN L, B BIE dh 1%
REREE DS RIEHEIC LA~ B CHIN U7z, Rt i3 el
R EEIME R 2R L, RIER S RIS AR I & R L
72(Table.1).

L b B Z LR E BRARRTE XA & b 3
A& b2 LML=, UL, BIIRA RS2 6L
AT CHBZEN LMo Tz, AT ORM A IEEE HITIE
120 0 CTH o7 Z L BJRIK & B X 7= (Table.2).

DIERZFR I~F4ITRL

-266-

3-2 SREAMES

SEALEBNE, B I WRE & b BT R T IR
Mo T3, E”V)ﬁlfﬁbi&?ﬁﬁiﬂid\é 7Y, MENKEL

72. (Table.3)

MRE L Bl E ST #7220, UP & GO 7 A hIxkF
MIASERE U 7= s AR TR W C, R R BT AR E A BN L,
REBEEIBEOE Y 2N L=, R iE 22 @ L
WRITHENEL o7z, xF U TR, SEOEL 2
@oi@ﬁ@ﬂ&%#é:amiDﬁﬁiﬁﬁﬁﬁ%mb

. (Table.3)

-3 PBRANRRE, RIS

E?Elgi X, #ridiEs, N-Back 7 A FIEZZH, X hL
— 7T A F TGN L7, (AEEEE, N-Back 7 % b
IEZ#E, 2 M —77 2 N THRRZEML, HTitEkc
WA EREEINE AR o 7=, PVT IEA R & & INBRATIC
BWIEARE 57, i) O EEETH(VAS) T i &
BB BN L7z, (Table.4)

REpEEIT, N-Back & A K, PVT 7 % M UGSHERE, &8 K
SRR 2 AR NG Lz, 2 FERHIE N-Back 7 A MZ
SO L7228, PVT T A b, 25 SHMITAE
REMEX R o T, EERORRERIE, RSB FIE L HE
REIC A~ B CEME L7z, (Tabled)

SFREIIE T SR AR AR RT X O [CER AR
Tl L, RSBRIIEE KSR OEHEI R T L 5 ITKIG
Ref] CoE L7z,

4. B

RS S B, BRI 2 W B BT, IE
B 7 FOFEINZ L > THRICHEONNEL D Z &R
S77.

BHEEEO M EIIEB A XL 2R T DAL 0 b IES)
TR 2 ST AR AR TH - 72, (RERREL, Bail i
HOEE L BT THGICEHICE#RSIELZ b R

R =



Table 4. Comparison of affiliation problem test and reaction time between pre-exercise and post-exercise

Trunk G. (n=15) Toe G. (n=15)

Pre Post Pre Post
Number of number memory test 9.5 (2.1) 929 (2.2 85 (2.2 10.3 (2.8) *
Correct answer rate of N-back ( % ) 71.8 (13.9) 773 (12.9) * 71.1 (16.5) 80.8 (11.9) *
Correct answer rate of PVT (% ) 95.5 (5.2) 98.5 (1.6) * 97.8 (3.9) 99.4 (1.2) N
Time of stroop test ( sec ) 1629 (41.2) 1502 (34.3) * 1553 (43.2) 1384 (32.5) *
Forgetfulness VAS (mm) 73.1 (21.6) 83.5 (24.7) * 67.4 (22.1) 86.6 (16.6) **
Reaction time of N-back test ( sec ) 1.46 (0.2) 1.20  (0.2) **** 1.27 (0.2) 1.11  (0.2) **
Reaction time of PVT test ( sec ) 0.67 (0.1) 0.64 (0.0) * 0.66 (0.1) 0.65 (0.1)
Systemic reaction time ( sec ) 0.47 (0.1) 044 (0.1) * 0.50 (0.1) 048 (0.1) A

Values are means (SD) ; n: no. of subjects ; * significant differences between pre and post (P<0.05);

** significant differences between pre and post (p<0.01); **** significant differences between pre and post (p<0.0001)
A\ significant differences between Trunk G. and Toe G. (P<0.10)
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