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ABSTRACT

This study was to investigate the effects of cognitive learning horse riding exercise in using

the simulation on pelvic movements and pain and cognitive ability in the elderly patients
B
@ with chronic low back pain. In order to achieve the purpose of this study, 36 elderly patients
Chegk for with chronic low back pain at K located in C city, were selected at random and allocated 12
updates

elderly women each for the Non Exercise Group (NEG/n=12)and Deficient Exercise Group
(DEG/n=12) and Over Exercise Group (OEG/n=12) the measured kinematic pelvic movements
and pain and cognitive ability before and after the experiment. The data obtained from this
study were analyzed using the SPSS 24.0 statistical program the two-way repeated measures
ANOVA and Bonferroni post-hoc test was performed. The cognitive learning horse riding
exercise for 16 weeks. The results of this study were as follows: First, there were significantly
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Introduction
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A715%8o0 e o 2 9842 Uetdis A7 Agho 2 0] Holgo] ol A A1 7]7H2020)001 41 &= AT
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ASEL 2718 B8 AAA 71 ant ARAE A B 71534 AAISHL ATHWHO, 2020,
Yoon et al., 2020).

10le] B A F AA 7153} Bo] 71y B9 ARO R T 34
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73 o] Wl B A0 2] Q172 800097} Qo] 3l ol 258 APSH o= HuEw
Ah(Ministry of Health and Welfare, 2018). ©]2]3t, 852 UdF¥ 0 2 B2 2] go] oJaf 10-125= o|uel] 2|
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Effects of Simulation Cognitive Horse Riding Exercise on the Elderly Patients with CLBP
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Methods
Participants
2 A= 2019 6€5E] 2019 11971 CAJY KAA) e x]i]ﬂsq 65A o) 85 A IR AE
= tdez AAJsilon, 371E o 50| A&H T 2.5 FRIeAE2 Atz At &
ol %A A2 Folstol] B4 7|1S7tEE ERIsHl o, &2 A9 o) A5 523 olslistaL Aol
ook AP Q1 o oJAtE 71 w2t 4272 A Y] FojaidAkz sttt A 11 S oo S '
AP7EAsto] 2|F AT Fofrks 36 o= A E I om, & o] Ao aFAge AR
H& o]-&5to] H] 25 21 (NEG: Non Exercise group/n=12)2} 5 33] 0|9k A|E2]|o] & o]- 85t 1x|5t

%105 2|15 (DEG: Deficient Exercise group/n=12), 5 33] o]/} Al &2|0]dE- 0|85} Q1]
& 2] LF (OEG: Over Exercise group/n=12) 22 A7 5} T}, A TLF2] AP Atol| gt 52/
Fofetatol 7L gl Ao & Uehgton, At o] tidAE2 A+ o] SYME A T2 AY
e} chdRFE2] A2 EAJ-L Table 17} 2T}

>
>
=}

my o
)

Mo n:
mlo N e

>~

>,

e
>

ot
b

Table 1. Physical characteristics of subjects Mean=®SD
. . Percentage
Age Height Weight BMI Body Fat BMR
fems — (yrg) (em) ) (ghi)  BOIFL g (ical)

(%)

NEG (n=12) 71.24+3.84 157.03+5.23 62.68+7.02 27.92+2.02 36.84+4.06 27.62+3.02 1002.34+90.94

DEG (n=12) 70.68+4.02 156.84+4.84 62.36+5.84 27.26+2.64 37.10+4.02 27.42+3.62 1027.52+102.36

OEG (n=12) 71.32+3.66 156.92+t4.66 63.06+6.84 27.08+3.02 37.33+396 28.02+4.06 1084.12+96.84
P 0.406 0.412 0.388 0.664 0.542 0.582 0.586

All data represent means =+ standard deviation. NEG, Non Exercise group; DEG, Deficient Exercise group; OEG,
Over Exercise group.

Exercise Program
Simulation Horse Riding Exercise Program

2 Aol M AFEE S0k E T2 IS AR 0| e 0|83 SuleE R0 R é}xl EA
Sk} AAA RS0 2 015k Aly| F-2 A 7|54 3]E 9 1-0lA) ok W3ko 2 015} 5

312 oll517] 9180 1 Auto NavitHs P gh & k-5 2 T3o|ck 2 o] A %%Eﬂow soie
& 22132 ACSM (2010)°]l A|A = o] Qle 25 HFFS T40to] THIRE 108, & 25 202, F2l2
& 1022 F 4027 AAIsHloH, 252 5 38] 9] K== 1657 483

EJ_EHQ_ 0;(10194 I:HHQ_]- 7L5 A_/Itg 27},\]7]1::]/\1 7052 57].3].% 7@5;54' o Hg}_?r_ =2z
A7, M9 H) 25 ZEst ol S 5900, DEGSH OEGel 2-8513ick. 7]
8- Table 29} ZHo] 7319ict
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Table 2. Exercise program

Exercise intensity and Range

Stage V(\i%ﬂr?uE)P 1~5 weeks 6~10 weeks 11~16 weeks Ca%l li?;‘;n
(Step/Time/RPE) (Step/Time/RPE) (Step/Time/RPE)
Exercise Stretching 1. 1Step 1. 2Step 1. 3Step Stretching
program (Normal step/ Speed:  (Slow fast walking/  (Fast walking/ Speed:
5km/h) Speed: 10km/h) 20km/h)
2.20 min 2.20 min 2.20 min
3. RPE 8~9 3. RPE 10~11 3. RPE 12~13
3 time/week 16weeks/ weeks 3set

Cognitive Learning Exercise Program

2 ATe] QIAEHE &5 2 2 2018 BAEA|E X ool 25 Z 2 130] J%to 2 E4wgyt
2P ARE 7122 A2 SAEYEH HARRE AlE ol S5 T2 17 (Raon Fit Simulation,
Mobinus, Seoul, Korea)oll £&5to] tldA7t Gokes =218 8 5 ahHo| Yehh:= 35552 #7]
She Aotk & 6 A|S] SokeE TR F 2 Atollx= 38ATIA Y Suke-aa A8olglon, &
nh2-5 GOl ThE AAF-L] 57HA], RAFEA| 571A], S2F s7HA], 221 57 2 2071A] QIA R 22T
He A&ttt A4 Q1 W82 Table 31} o] 5T

Table 3. Cognitive learning program

Inspection

Hems Measurement contents Rating standard
Body Part  Pointing to a body part with a designated hand 1, 0: No reaction at all.
Pointing to a body part with a designated hand 2,
Pointing to a body part with a designated hand 3, 1: Make more than one mistake,
Pointing to a body part with a designated hand 4, Shows immaturity in movement.
Pointing to a body part with a designated hand 5,
Number  Display numbers with your fingers 1, Display 2: There are no mistakes in operation,
Display =~ numbers with your fingers 2, Display numbers Shows hesitation or lack of accuracy.
with your fingers 3, Display numbers with your
fingers 4, Display numbers with your fingers 5, 3: It achieves appropriately, consistently, and
Movement Raising one foot, Raise one hand, Hold both hands ~ with certainty, but mimics the inspector's
together) C]applng hands) Open arms behav_ior in the opposite directiqn. .
Operation Moving objects from one hand to another 1, 4: Appropriately, consistently, surely imitate,
Moving objects from one hand to another 2, and the operation is as accurate as the inspector
Waving colored flags 1, Waving colored flags 2, Differentiate left and right to imitate.
Waving colored flags 3,

Measurements and Method

Pelvic Movements Test

2219] AAR= Exbody =2 A] At | (Clinical Gait Analysis 6100RMT. Seoul. Korea) S ©]-85}2ich =
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Effects of Simulation Cognitive Horse Riding Exercise on the Elderly Patients with CLBP

Pain Test

85 ZAF= (Digital Muscle Tester: Micro FET2, US)E ©]-8-510] 530l wh2 o 313 S5tk ol = &
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Cognitive Ability Test

1715 ZAHE E4ng Tty £ A8 2 AR EalnEao] o| 23} Az 1_4 e 5 2% Extwy
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Data Analysis
B o] gl BESL Grpowerd.1.94 TR IS ALE 318, E3+37]=025, F04F 0=05, A4
g 1-f=0.80)5tc] F 42 2 & A2 E o, T EEfAtol| olsto] 367& FAHY HIX|E o]-&5to] 153t

SHICY.
2 ALE Qo SHH BE Ak == SPSS (Statistical Package for Predictive analysis soft ware) PC 24.0 version &
AZ 235 AR85to] BE Holo]| tgh W (Mean) 2 EFH2|(Standard deviation: SD)E AHE3SIATE 1

231, 2A]7)(AP L AES)of] mhE 33T T 3-0)4d HE+(2*3)2 Two-way RM ANOVAE A A] o}ME}. ANOVA
AA S A U] Ad A9 A7) 2 feld At e 1F §o/d A5 SyntaxS o83 -8 H| W=
ATt ojull, 3A1A f-2)42 a=052 7oAt
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Results

The Change of Pelvic Movements

Al g0 dE o] &3t QIS S5 T2 1S A 85t & ZRF 22| Q) 9] HSk= Table 421 2T A2
oS o] 8ot A e S5 T2 IH - ¢ o] ARHESAAGEA A bl ANAT 232 Al
7] (F=5.996, p=.012), L E(F=1.846, p=302), A] 7] X LE(F=3.886, p=032) = A] 7|2} A| 7| X 1E7}o] AF52he-
oA SAH 02 Fol5HA| YeRG o, AFEE A3t OEG (p=.001)01A SAH 22 F-o]51A] Lpebgdtt =
Sk ZHF 2-219] 2 A]7)(F=6.884, p=010), LS (F=1.766, p=206), A 7] X LE(F=3.992, p=006)= A| 7|2} A] 7] X
F7ke] 2 Aol Aol FAIA . = f-ofstA| UEF oM, A2 A3t DEG (p=.026), OEG (p=.001)°]]
A SAIA & [ofstA Ykt

Table 4. Change of pelvic movements (o )
Ttems Groups (G) Pre Post Source F(p) Post-hoc
Hip Joint NEGM=12)  66.631884  67.47+7.02 T 5.996(0.012)
Flexion & DEG(n=12)  67.08+£821  68.066.04 G 1.846(0.302) ns
Extension OEG(n=16) 67.1617.88 70.42+6.06 GXT 3.886(0.032)
NEG(n=12) 61.33+8.84 62.06+7.33 T 6.884(0.010)
Pelvic Rotation ~ DEG(n=12)  63.24£6.86  66.82+8.02 G 1.766(0.206) ns
OEG(n=16)  62.22+7.02  71.84+7.06 GXT 3.992(0.006)

All data represent means + standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient
Exercise Group, C: OEG: Over Exercise Group. Also, Rec, T, G, and GXT (interaction) were abbreviated by time,
group, and group X time, respectively. T: time, G: group, GXT: group X time Significantly different from pre-
and post-values : “p<.05, “p<.01, **p<.001 Significantly different among the groups : p<.05, “p<.01, ""p<.001
Significantly interaction among groups and time : 'p<.05, pp<.01, " p<.001

The Change of Pain
Algeol S o] &3t QIAeHE Srke-E T2 15e 483 Table 59+ 2t AlE20]A
& 0|83t GG SuheE T2 AT o] AREESAYATEA] A3t F5-2 Al7|(F=4422,p=012), 1
E(F=1.888, p=284), Al7] X L-E(F=3.866, p=032)Z Al 7|2} A|7] X 1-FZF] /F 52804 EAZ O 2 F2
SHA| Lrebst o, A2 A2 7} OEG (p=001)014] SA12] 2.2 2| ShA| LHERKi T

=
o
)
fo
ol
ol
h
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rE
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Table 5. Change of pain

Items Groups (G) Pre Post Source F(p) Post-hoc
NEG(n=12) 16.84742.06 17.37£2.02 T 4.422(0.012)

Pain DEG(n=12) 17.08+2.64 18.06+1.64 G 1.888(0.284) ns
OEG(n=16) 17.1442.60 22.461+2.06 GXT 3.866(0.032)

All data represent means + standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient
Exercise Group, C: OEG: Over Exercise Group. Also, Rec, T, G, and GXT (interaction) were abbreviated by time,
group, and group ><t1me, respectively T: time, Gt group, GXT: group Xtime Significantly different from pre-
and post-values : “p<.05, “p<.01, *p<.001 Significantly different among the groups : "p<.05, "p<.01, "'p<.001
Significantly interaction among groups and time : p<.05, “pp<.01,  p<.001
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The Change of Cognitive Ability

AlgeoldE o] 83t RIA|EE Srk-s TR IS A 839t 2 Q1|7]5-9] H3h= Table 63 2T} AlE
2g|o]d& o] &3 A5 Srhe-5 T2 13 -5 o] ANES A HTZEA] Aat AA|F9)= Al7] (F=4.446,
p= 014), L2 (F=1.668, p=322), Al 7] X LE(F=3.442, p=038) & A|7]2} A|7] X 127}+] AtZ &80l A BA|A]

F2I5HA| Lrebst o™, ARS-2A1 83} OEG (p=.024)011 4 514 2.2 F-ofshA| eHstTh B9t Akt

= A)7)(F=4.244, p=017), ZL2(F=1.468, p=340), A| 7| X TLE(F=3.264, p=040)= A] 7|2} A]7] X L27k0] Ak
2180l X FAH 0 2 -FolotA UERE O, AR AT} DEG (p=038), OEG (p=016)°ll4 SAX = Fo
SHA| el 52H2 A7) (F=4.826, p=011), "L E(F=1.822, p=211), A| 7] X TLE(F=3.866, p=028)F A 7|2} A]
7| X 1F7e) A e At 8ol A SAIA 02 FolohA et o m, AR A3} OEG (p=.001)014 AH o=
Fo5HA| el 222 A7) (F=4.421, p=013), -5 (F=1.888, p=208), A 7] X L-&(F=3.802, p=.029)Z A] 7]
o} A7 X 1E7He] A A-gol EAA 02 fofsiA| Yebs o, A2 A3t OEG (p=.002)01141 &7
2 0 2 Fol5tA el

Table 6. Change of cognitive ability

Items Groups (G) Pre Post Source F(p) Post-hoc
NEG(n=16) 16.60+4.04 17.17+£3.02 T 446(0.014)
Body Part DEG(n=16) 17.08+3.64 18.061+4.64 G l 668(0 322) ns
OEG(n=16) 17.14+4.60 20.46+3.06 GXT 3.442(0.038)
NEG(n=16) 16.12+2.84 16.37£2.02 T 4.244(0.017)
Number DEG(n=16)  16.0843.06  18.2243.34 G 1.468(0.340) ns
Display
OEG(n=16) 17.024+4.02 19.06+2.06 GXT 3.264(0.040)
NEG(n=16) 17.08+3.84 16.85+3.36 T 4.826(0.011)
Movement DEG(n=16) 16.981+4.22 17.24+2.84 G 1.822(0.211) ns
OEG(n=16) 17.08+4.02 21.03+3.02 GXT 3.866(0.028)
NEG(n=16) 14.06+3.84 14.66+2.82 T 4.421(0.013)
Operation DEG(n=16) 13.8442.88 15.0243.32 G 1.888(0.208) ns
OEG(n=16) 14.06+3.04 17.424+2.84 GXT 3.802(0.029)

All data represent means + standard deviation. A: NEG: Non-Exercise Group (control group), B: DEG: Deficient
Exercise Group, C: OEG: Over Exercise Group. Also, Rec, T, G, and GXT (interaction) were abbreviated by time,
group, and group ><t1me, respectively. T: time, G group, GXT: group Xtime Significantly different from pre-
and post-values : "p<.05, “p<.01, **p<.001 Significantly different among the groups : 'p<.05, "p<.01, "'p<.001
Significantly interaction among groups and time : p<.05, “pp<.01, ~ p<.001

Discussion

2 AFE Q5 oA =Q1SA} 368 (DEG/12, OEG/12, NEG/12)E TS 2 AlEg|o]d-& o] &3t Q1%
&5 T2 300] ZHFEAQu FF W QIX|7] 5o vlx|= = vl BT A3} of33} o]

g
1o, o

okE QIS AAIA 7]5-0] Aokl eQlEolAl Qlof A skl A74et AAEE-E &3t AlAl7] 52 &
2.9 2S o= Z Q3 AYA| EZ AR E] T Q) O T (Park et al., 2015), 1=2]
o] 7Rt AAE s T3 AHe] S22 HY A Q1 17 A3t o Eo] A/} ARSIl H Rt e
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Qlo] 2kt 9 2hltte] e Fot YA e at Shgs e FIAATE dEE o= A 5]

ATHSeo & Park, 2017; Wang et al., 2015). ©]°f] & A Lol A= A4zt AAE S F8l AEA Ad78sh=
A2} ICT (Information & Communication Technology) 7|8t Al A4|gts T2 510 2 wQlo] H7A| Zyte]
eF RIA[EHE7 |5 7S B3 el THg A ek of -2 9t Sk AlEdold TR 8tk 8F
Rl e ® 1 84S A5t & A9 AlEd|olAdE o] &3 QIx|aks Sut

ol K
%

El
:

o = o AN
o Al T 0F olieglo] BUHE Y BiolS Qo Ak mprdo] 237 A, UL HYL AX G
57 25 273 Tg0IM FYHOR PSS AT 4 Yck ofelah, Ak S-S YO
ke T2 13ko] w919] SR 71530l YA bt QIrkKim etal, 2018) T BIE AT
Fajet Yxshs 202 Uehton, St 25 w2 1300] AA|EHFo] BHa ole) 217 el 3 5
A 27’5 Aol 3R ke nlATkByun, 2019y A7ATeL Ax|5Hs Apolth, ek 1257k 9]
SS o St 25 203 F AARF S0l FYH EaprF UrhLee etal, 20131 AFEUS

=
SRS Aatott, o] F %, AlE o] 0] 835 Sht 25 TR o] Ukl Fute] §8A43 JA
SHAIE =29 A2 FA Rt FRIAS K STl A AAsh= AlEEold 89 5 aTHE A
o7 2E 7 Hnke=o] gikel 7- Auto|thKim et al,, 2008). =9 B 1= AlQJ AT 20| SHA Q
S HiAISH| St AW Ax = S0 2 AlEZ oM AlXE s 2oz 2 3 X8 i & 55
AR s H 7= A S TESILE o= AUAE= SIS QIS AT Ax=o| F
(Back et al, 2018)2] W57 7}x]9} Y2|5H= 702 3D7M A A|YS 0]-85t S5 Fifoll 3429
ATHE E=Z513{TH(Jin, 2019; Moon et al, 2018)= A7+A1}e}t Al g0 &hF 25218 7oj7} Q19]
25 29 5530 3 A9 AGFS FUTHKim & Bae, 2008)= A1 AT} 7H2- Axtolch, TS A&
ol Suleso 55T QB3R5 B3N QA7 59 FAA R WSt 5 7] AHER
A xeE|o] a3 1P 4 Qe M2 Y7 o2 Yzt

ol %, AlggolA 50 &5 =2 a3io] o] 9wl thif o & oF iRo] Mot
Zo] FAARJN LA E=S 53 A AHAQ 2913t 7|65/ 255l FAHAI 7N 8aE &<l

ey

&

fis AL — L=
4 9lglom, A 43 A S ER AR SEIALE IO 2 3 A B oM £ XSG
3, ALg ol 50l F 3G T2 o] S B3 L FER 1Y

= T MM 5 H = o 1-
23] a9s 79 & 4 At
o] thiish= 3tz Qlgt ieQlo] Al ok

s AA7 5ol et Mz Fele] B7HREE AAE 4 9
Q

1Qlo] U2 Q)T 2 9 Qx| 7] 50l FAY FS nlxls Ao Helslglon] H2e e mE
SH7H 5 m2 35| juerte oo wrh 5 8Ael @

]
T ol
i)
Lo
>
o,
N
o
r o
i
>
o
)
o
rx
o
o
ofo
rok
a
OO

Brain, Digital, & Learning. 2021 Vol. 11 No. 1 116



Effects of Simulation Cognitive Horse Riding Exercise on the Elderly Patients with CLBP

Conclusion and Implications
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