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The Effect of Indoor Horseback-Riding Machine on the
Balance of the Elderly with Dementia

Dong-hyun Kim, PT, Seoung-jun Kim, PT, PhD!,
Sung-soo Bae, PT, PhD? Kyeung Kim, PT, PhD?

Graduate School of Rehabilitation Science, Daegu University
Kim's Health Clinic
’Department of Physical Therapy, College of Rehabilitation Science, Daegu University

{Abstract>

Purpose : The purpose of this study was to evaluate the effects of indoor horseback-riding machine(SLIM

RIDER®) exercise on balance of the elderly with dementia.

Methods : Subjects over 65 years of age in the nursing home were divided into three groups : Alzheimer's
dementia group(n=7), vascular dementia group(n=6), and general elderly group(n=6). All groups(n=19) practiced
indoor horseback-riding machine exercise for 20 min a day, three days a week during 6 weeks, and their
balance were evaluated at before and 2, 4, 6 weeks after intervention, using the BPM. The level of statistical

significance was .05.

Results : After the 4weeks indoor horseback-riding machine exercise, balance was significantly increased in the

all groups(p<.05).

Conclusion : Indoor Horseback-riding machine exercise had a positive effect on subjects’ balance.

Key Wonds : Horseback-riding machine, Dementia, Balance
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= T Y=EF AZRHAT BPML AAFA9
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AT e AR B Aigohr] £5ol
Aeegla Auhiecle] FYel MAE G o}
7] 9&le] SPSS/PC 120 WAL ALg3gr) =
297, BaAY, FASEE MEEY By
o183t B sgovl, aF 2 ARIEE 9l
Qe PARHE ASAT fo) $EE 05

Z sich

m o7 Zo}
1. 97 CHARIS| i S

B a7 s didaks & 19908 ¢=3)
oleiy A =RlFol N HFAHL 86.04], FFA

2 14743cm, FBFAFL 47.00kgo|gom,
2 A =T BFAHL 81.834], FENF
< 147.83cm, HHAFE 53.83kgo|ych. 1E)a
UbelFel ] HFAHS 83504, FFAge
152.17cm, BAFE 50.53kg ) Table 1).

Table 1. General Characteristics of Subjects

Group n  Age(yr) Weight(kg) Height(cm)
AG 7 86.00£3.73 47.00+1.38 147.43+2.97
VG 6 81.83+4.58 53.83+4.92  147.83+4.39
GG 6 83.50x4.15 51.33£1.26 152.17+2.99

Value=Mean+SE

AG: alzheimer's dementia group,
VG: vascular dementia group,
GG : general elder group

=t

= A

(el

1) 58 F(Sway area)

AUsrlr] 500 ©e 7 4FTEY FauF
H3E vy 3t FAAE, g =907
9 PAE A Table 2).
=015 #8%Y s 9% Alsnr] &%

Zk A A8 F 67 T 77hEE o=
Ax 71 A7t AREA detry] 8 7 )
H FoWAe] WS vwsye. o1 Fds 7
2] islFME o3 zGelrh ITHp>.05)

N

Table 2. Changes of SWAY AREA after
horseback-riding machine exercise

Group Period MeantSE
Pre 749.14+.307.04
2Weeks 651.14+132.62
AG(n=7)
4Weeks 342.86+ 78.27
6Weeks 25529+ 65.86
Pre 821.67+331.64.
2Weeks 586.33+143.24
VG(n=6)
4Weeks 272.00+ 84.55
6Weeks 266.67+ 71.13
Pre 656.83+£331.64
2Weeks 448.50+143.24
GG(n=6)
4Weeks 203.67+ 84.55
6Weeks 161.00+ 71.13

AG: Alzheimer's dementia group,
VG: vascular dementia group,
GG: general elder group
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Table 3. ANOVA for sway area change to 3 groups

ety 5ol Aefele) #8 el vINE At

SS DF MS F P
Between Groups 68983.754 2 34491.877
2nd week Within Groups 11481043 16 717565.167 .048 953
Total 11550026 18
Between Groups 67946.826 2 33973.413
4th week Within Groups 10397998 16 649874.850 052 949
Total 10465944 18
Between Groups 14905.467 2 7452.734
6th week Within Groups 9772559.7 16 610784.981 012 .988
Total 9787465.2 18
* p<.05
(Table 3). Table 5. Paired comparison for SWAY AREA

230719 me} Aztel 2FEN Fawd 5
o) Wl WAL 4 718 Fewdel 3
FEe HE AYHoE Fawde] #RHoE
Zastn e & & Aok olde Aolrk TAH

2R )70 u}

S [
6FF9} A, E &

WEEY BAEN 2%
25 235NN KT 2o} A

(p<.05)(Table 4).

Table 4. Comparison test for SWAY AREA

SS DF F p

pre - post 6 5010744 1 8204  .011
post 2 - post 6 2112719 1 23969  .000
post 4 - post 6 38597.186 1 1592 225

* p<.05

F 5o AAE viel o] Adlsmhy] 5% F
aRde] tF A1 deuaely 1Y 1%
A)718} 3RFA7), 1R 719} 4RFA7), 22FA] 7]} 3R}
A7) 2348k 434A17] BN A HL) FAH Hol
7} UERtoL, 13} 23N 23 247, 3%
ZAAZG 4z} ZHA7) O folAte =E2EA
UTHTable 5).

Period MD SE P

1 2 180.556 194.794 368
3 469.706 185.432 .022*
4 514.897 179.768 O11*

2 1 180.556 194.794 368
3 289.151 61.716 000**
4 334.341 68.292 .000**

3 1 -469.706 185.432 022%
2 -289.151 61.716 .000**
4 45.190 35.817 225

4 1 -514.897 179.768 011*
3 -334.341 68.292 .000**
4 -45.190 35.817 225

* p<.05, ** p<.001

2) T8 el(Sway path)
Asrty] $5d e 7 4d2EY s8Ad
3= vlwsly] 93t &4 AVIE AgE =9
59| His AASHATHTable 6).
2R A7) o2 FaAe] WslE Table 6914
Vel ukel o] Zbzhe] ZAAl7e| whet wistd
271 A=A

ZQAN7e e T Hsl= Table 6914
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Table 6. Changes of SWAY PATH after

@ Hol7t BAA

et JES & 5 Avk
horseback-riding machine exercise FAHE ZERE Yolry] 98t =AA) 7 u}
Group Period Mean+SE & WEE4 148 AAEATh
Pre 446.57+.68.65
AG@=7) 2Weeks 442.86+56.79 Table 8. Comparison test for SWAY PATH
4Weeks 303.86+48.02 S  DF T P
6Wecks 267.00£43.79 pre - post 6 3499825 1 12247 003
Pre 433.50474.15 post 2 - post 6 2612202 1 12429 003
Vo) ek 391.00+61.34 post 4 - post 6 2336668 1 238 632
4Weeks 285.17+51.86 * p<05
6Weeks 285.50+47.40
Pre 335.50+£74.15
IWeeks 326.17+61.34 Table 9. Paired comparison for SWAY PATH
0600y Weeks 251.67+51.86 Period MD SE P
6Weeks 254.83+47.40 1 2 18.516 42.046 .666
AG: alzheimer's dementia group, 3 124.960 40.307 007*
gg ;:fl‘;';]aref;:"‘;z pgm“p’ 4 136.079 38.884 003+
2 1 -18.516 42.046 .666
=95 FESY IS 93 AuLny) o= 3 106.444 28.126 .002*
o 7zt AYT] AEF T 67 b )7 011_ 4 117.563 33.346 003*
A 7V g9} %1‘31"‘3 2 golnr] 28 2+ 3 1 -124960 40.307 .007*
7 FaARe WISgs nwsigoy a1 dg 2 -106.444 28.126 .002*
zt 77 wWIlME 93 zolrh i 4 11.119 22.779 632
(p>.05)(Table 7). 4 1 -18.516 42.046 666
NI wet A2 2SN oY 3 76 33346003
Aol skl AN 2 A7 FaAd B I 278 632
THAE BH AAFHor FoAur &xHo=z * p<01
Table 7. ANOVA for sway path change to 3 groups
SS DF MS F P
Between Groups 5090.510 2 2545.255
2nd week Within Groups 532331.595 16 33270.725 077 927
Total 537422.105 18
Between Groups 16706.570 2 8353.285
4th week Within Groups 478098.167 16 29881.135 280 760
Total 494804.737 18
Between Groups 31274.742 2 15637.371
6th week Within Groups 459749.048 16 28734315 544 591
Total 491023.789 18
* p<.05
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A7l 2ol A frofdt a3E BRI 12A)7]9} 23)
A7), 3AAAI719) 43P 71 M= rlElA] stk

3. 5255 (Max velocity)

AErlr] 5o mE 7 AP9EY $8&T
W E vwalr] 9st SAAVE, dEE =0T
o] Y& A)A3tHTable 10).

EXA 710 wpel Zbzbe] aFEM FAET &
o] wWsp} LAETE 7} AV Fo&Ee) ¥
THAE BA Fawds FeAdgMde =7
e 2§ HoF1n g 5a&TdAE 235
AAZIR % 253 HAFHEC) W HaH
Ho} molstiyt wolAle Aws Reoln gtk

(Table 10).
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Table 10. Changes of MAX VELOCITY after
horseback-riding machine exercise

Group Period MeantSE
Pre 75.00+£37.67
2Weeks 86.86+16.19
AG(n=7)
4Weeks 47.14+7.29
6Weeks 50.29+7.66
Pre 67.33+40.68
2Weeks 74.33+17.49
VG(n=6)
4Weeks 49.67+7.87
6Weeks 44.50+8.28
Pre 127.00+40.68
2Weeks 57.33+£17.49
GG(n=6)
4Weeks 40.00+7.87
6Weeks 37.67+8.28
AG: alzheimer’s dementia group,
VG: vascular dementia group,
GG: general elder group
7 Fa&Ee] WS Bl ’3}9&‘4 a Ay z

T2k WEFE F3 zbelr
(Table 11).

Bl BAZT 7tzke) 2447 hE 54
A9 G Aol mpAT AY 49 $E6FF
o e NFE ) Aolo] A A% A 4
9 eEerFel AW 22 SE2FFY FOFE

0.008% §-2]3+ X}7} QIQITHTable 12).

AT p>.05)

Table 11. ANOVA for max velocity change to 3 groups

SS DF MS F P
Between Groups 25825.975 2 12912.987
2nd week Within Groups 186166.762 16 11635.423 1.110 354
Total 211992.737 18
Between Groups 17069.915 2 8534.957
4th week Within Groups 170174.190 16 10635.887 .802 465
Total 187244.105 18
Between Groups 16795.036 2 8397.518
6th weck Within Groups 152367.595 16 9522.975 .882 433
Total 169162.632 18
* p<05
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Table 12. Comparison test for MAX VELOCITY

sS DF F P
pre - post 6 39346430 1 4232 056
post 2 - post 6 15557411 1 9014  .008*
post 4 - post 6  39.898 1 169 686
* p<01

SAA71E dgulnels 23 24719 331 &
BN, 22 ZRA7IS 43 FAA TN fje
ERE BYR 17 FHAI9 23 2447, 13}
SA3A7I% 33 A, 13 A9 43 24
A7), 2 33 SHAY] 9 43 A E
21814 AETHTable 13).

Table 13. Paired comparison for max velocity

Period MD SE P
1 2 16.937 24.817 505
3 44.175 23.722 081
4 45.627 22.179 056
21 -16.937 24.817 505
3 27.238 10.494 020*
4 28.690 9.556 .008**
301 -44.175 23.722 081
2 -27.238 10.494 020%
4 1.452 3532 686
4 1 -45.627 22.179 056
3 -28.690 9.556 003**
4 -1452 3532 686
* p<01
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