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Abstract

Purpose : The purpose of this study was to determine the effects of a cognitive-exercise program using step on the cognitive
function, gait, and depression of elderly with mild cognitive impairment.

Methods : The subjects comprised 30 elderly people with mild cognitive impairment who used elderly welfare centers in the
provinces A, B, and C between March 21 and June 7, 2019. They were divided into an experimental group (n=15) and a control
group (n=15) before undergoing an experiment based on a pretest—posttest control group design. The lowenstein occupational therapy
cognitive assessment-geriatric population was used to assess the subjects’ cognitive function, while the 4-stage balance test,
30-second chair-stand test, timed up & go test, and functional reach test were employed to evaluate their gait. In addition, the beck
depression inventory was used to measure their levels of depression.

Results : The cognitive-exercise program using step enhanced the subjects’ cognitive function and gait and reduced their levels
of depression. Furthermore, statistically significant differences were found between the experimental group and the control group.

Conclusion : The cognitive-exercise program using step promoted the process of sensorimotor and cognition through the learning
process of various steps taking left and right steps and cognitive activities. It improves gait by activating the coordination of the
musculoskeletal and nervous systems of the body and positively affecting posture control, balance, flexibility, and lower extremity
muscles. It also relieved depression by performing successful step learning and cognitive activities with forward-looking (doing) that
leads to pleasure and achievement. The present study confirmed the value of a cognitive-exercise program using step to treat
multiple domains of functional decline in elderly patients with mild cognitive impairment. This is therefore proposed as an

intervention program for this patient group.

Key Words : cognitive-exercise program, cognitive function, depression, gait, mild cognitive impairment
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Azzago] Fasiet
U AERJAA o =9l oF 1527F WO & =l QI
2 %E AAsH, 35 2|0 2hAko] 1445 dof
o2 dE&HH(Im & Yeom, 2018). FE=QJA| Aol =
o|2HE(10~15 %)= B4 =21(1~2 %)t} 10
o] &L, Ak F 31 o} Auj o]FE= 60 % ©]
“go|th(Bang -5, 2019). Z12ju} HPAH
Aste] IA71s Fde f% SAE A
etohd Fgor d&EE 4 k. ol =7t 9 ALg
o= Xuf ot 9l o] it FaAdS del &
A

>
%

rr
ofx

=
o, 191E 2 AEAA N =2lo] ] B BAIS
Holm gith. A AE HAL L kol BAMY 5
© H71HQ AR, Ao AAARLSE, TR QA
A% TEIY 5L 2Pt wale] AXH, AA 7]

aRe] A9 F2 2 Ad S8 aT, 52
IRE ThFR A0l BNE HAAW BHL B
A Q¥SkeRKim, 2015). QA7) AAH &2 S
Aol Sashe AL B4 7k WS Fuste]
o Yo dog BARAPoRA A ool m
ot ShTH(Lee, 2019). o] A Q1A ol el
AL AAe) SEREEE Wit ohet WY, &
719 59 Q75 7kH) MelF B A9 A-

H=
the %l

‘Eulitol(fumsnai) 9F ‘] E(net)’ 2]

o b ol

Mo 2

Age o R S FuhE SEERIRS Y
5

f A
Aol digt Aot 5HA o THE =

ol zZz

fru

o

) =
50 cm AR to = FAE Y EE 8HA| ol A7 9
AAE S5 mM Q19 A7 BasEs 7
AA7]E #FolthKim &, 2017). HES 2o fJA&
AAEL 9 W= A5 eAE s B =
A 50l &2l A4 ks FouE 2 A&
AF9, 71999 59 AAA 845 S o]
dxo 524 FF X 759 J5e S5 Al
FolE, ¥, HA, AATS7A FLATH(Lee,
2016). 7Hgolur FetollA 5H 2 E= Yot gl ofo]
Aoz HFol golstal, ot &5& AuAZd 4
o Fu) BE 57168 fuste] 1010 Al ol
£ SAA7IY o= JFS nXth wiol= 2014
Ao HEgso] X gAts] Q5o YAt o Al=a
AGEER, B3, thEl2E), dA7Is(719e), RdsES
ZFAAAL(ImI} Yeom, 2018; Kim -5, 2017), =2]9]
Kitazawa 5(2015), Showa 5(2015)% A HALS] =21E 9]
A7 A7 SJmB5A A FollA A7 &,

of A W FR, & FAbel ek, U o] mTlel
I HAAS AEHEkgkth o]9] Park(2011), Jung(2018),

jm
Kwon(2019) ~8]-S 83k chofat ma1ae 28

of k1) A7) s 9, HeldY, 4
e AT 5

B AEFEAAL, AT S F2 AW =9 Be
AALE] mQlojlon, B IAF ol kqlof A AjlE
St ZRIOHo R AR, AXH, FAH adS
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S 283 A4 AA AL W e BH U 5 gomn
# 7%e AgHon mdsle] 4B 5 Qi xa Y
o] agc} B TR AR BFE ClolEAAlE Q] o|F & 2019
= i AES EER AR EERIANE AF gy vy 159714 H9Be Rt A
Sho] HERIA|A ol =919] 21A]7]5, B3, 92of u]X| B2 a202l)e] by @ 7o A AlE T 9l g e
= RIS dobRait 22 W E49 BAsE, aeks T2 o] of
3 Eojstart. ol A w=olo] Hat AL
Fol 9l w4 1913} 3| o]AFe] QlAbA B o] gl 2]
I. A44 AmAb 491 AE7F dd® Tk 29 18YRE
28A71%] 3 28] 605K AHYEHS 1o | T2
1. A7AA o] B2, Y&, A, do|w 52 =olstgr). 3Y 45
B 647t £ Ao ZRado] tARES] 754k
B oATE 29S B8 AX-2EZEOW| AR o HIFAE AEs7] el ABEA A2 AF2)F
A A welo] BT, A7), S0 WA= & & 54 wosct
T2 orobry] 913t 71 AlF(true experiment) AT, A} B Egade] A TuhE SEUAAS 3
-4 EA AT A (pretest-postiest  control  group S8 AR, U3 AHL 5] 39 TARE 150714
design)= AF8-5F%Th BRAPAERA A BAL 191, ZH]x) matat A3HY 79))
2 wgste] Zaamol g, AEAXFe] welo] E
2. AFYA A, BT W SR, SO 52 53] 505 L
Sotgich. 39 18URE 21U7H RS AT}
& o] didAE 20199 39 2147 E 6 77 5 AlSEHelaL, 39 27U RE 5Y 30U7HA] 3 23] 50
A% B ClQlEAHE S o] &8l AwAAF 2l 4, % 208)7]9] T8 Adstech, ARLL sha
300, AR HA7ED A9r|Ee teut 2k o, 2gol oA 1045E 114, hR2e 40, 28
A oA 10A%E HAZA R s, A7177F 5ot A
1) AF7IE F23 Q27 7 BN AT TIYA R, A7)
s AR Folskich o] F 69 3UE 7U1A) APHE

654] o]AFel A}, Petersen 7 Q12| Aol K th7] 20

hahs b K-MoCA W%7t 227 olskel 4, GDS 2~3ek  /1oh SUT o2 Ag7hs ARstart.
ARl A, Efele] =g wejetE Ae] 10 m o4 4 2 A7 S S24 SHE sl AT Hefol
& 5 Qe A AR Ag) ARl g A, Agzy W S AASA A = Al dlgHse) A
Gk Q= A, oakagol e A, A By R T A= AT 0lele) HHOR AR o
Ame E3 Folo] o3t & ool EAde distitt

AHIS 525t O|X|-2=x2 70| AZQIX|R] L0219 QIX|7|s, 23 220 o|x= 51 23



thetsgelstz|x| M8 3=

4, AFEF

) S8=

(1) 2AAERQ] ZAXE QIR FH7}-¢1-8(Loewenstein
occupational therapy cognitive assessment-geriatric
population; LOTCA-G)

Iph

Katz 5(1995)0] LOTCAS 7|uto g 919 EAo|
A 44 Beke LOTCA-GE 2177)%9] dutael &
HEE AR sorsts B0l BFE AW
@), AAZE@, FHAAE), LFABAE), AL
J94(6), An2HQ), 7198E), FAPFE0C
5 24uaolth At 2 B G A 1golA A
4SHATE S Ak 14, A 8HoR oo =
W4Tt BE4E ATl 8L ouldth

Al =S AARAAAR A F R =950tk

d
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BN
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(2) 44 73 HAH4 stage standing balance test; 4SBT)

Rossiter-Fornoff 5(1995)0] A A3t 4SBT+= =219 &
4 2598 Wl B0tk BE WA vt
of ofuhS o3 A ZpA|(parallel), 3% Qo] FEA] 7}
Wi Y] AAETRE ol fAIskaL A ARA|
(semi-tandem), +& W EFA|S Whh& o] ghof A
2 §IAAZIL A AAl(tandem), 3 EER A ARA|
(onelegged stances)] 4717) AHHS 7 102 Fot 2Hat
o A7kl 248 A 2Rl £ ulgt. )

A = AFEE =660 RiTh

(3) 30z oAtofA ekttt UojAr] HAK30 second

chair stand test; 30CST)

Csukal®?} McCarty(1985)7} A|A]3F 30CST+= tfe] =+
= B7behs Etolth =t SEol7E A R k(E
°f; 43 cm) of ¢tol YES 7t ol xA = B
3] il Lo = 2 197, F 302 Feto A

2 Z3AL B47L £S5 DYl 22
k3
3

S

OQFX’SL

4) Loy ZAoj7}7] HAKtimed up and go; TUG)
Podsiadlo®} Rechardson(1991)¢] 7i4tsE TUG= k=21 9]

7153 o|%A, #8, RS Frlste Erolt)h B
FA07} 9l OJZHEA ol 46 an, BHO| ol; 65
el A Lot 3 mE Hol7k & HEo} ojzte] g 4]

7He ZAR 302 olgolw ofFieo] oo,

o

(5) 7152 = wW7] HAKfunctional reach test; FRT)

Duncan -5(1990)°] A|A|3+ FRT= 54 ++%-& B 7}t
£ Eolth B ¥ 9o] 10 Wolxl FolA o
= opivrl= dela, FHE H AdEolA o7
90 ° w7l % mleRIo] W3}l glo] T& et Mo 5
Ue AYE SAUT At AdeE 49
S YulRteh A GAl o) SR 7F Al
=980 A T}

0.

b

o 4
Mool !
18 ot
fr 2 e e w

.

(6) ¥ &Z %=(Beck depression inventory; BDI)

Beck =4(1961)°] 7)2slo] Lee2l Song(1991)ef 2]l
WlelEl BDI: -8 S4te] §-59f £2& Brlshe A
7| R AA] Eatolth, o= AIAISAH(T), BE55A(14) S
, & 21l Aae 438 Ax=(0~-3%)0]aL, T3 0]
9h2 99nFo] 22 ougith A A w7

AAAAAL A= —840] 9Lk,

1o i hu

Al 285, Fmofold ARlo R Wol=g goln o

£ A3ttt 71 A5 H9 He e =ME
e A2R No. 1, 2, 35 1314 A3t o] 5 3}
Al 28112 718 AR dhe FA A AR A7
(1~20), €F97], & 22| & QA& 7t
No. 4, 5, 62 238|% Aldsiit. HAoold A7
g F Haveh ke ANE HlE FEY ST
of BE AAY &52 28] AT eREN ST &
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Fo4 - HiQa . Q2%
WS otk oAEe) i BEHY Shae 9 JlEo® Bl gl oXE A% g, 22 TR
o BRABAES el bz RiZe] QoA T ASHATh HREe Bl Qi oS 80 m 1AL
doo] 3Rz AXetdeh AAES A4 At =0 sEH 3AR st
& AR ool glok, AT Gk FRO AL o
2wt SAZAG S s AolEAL w6 B
= weith vhe) $ES olxjol go} &, thel Yl
e AEARS 1087 ARt 2 QI SPSSWIN 2208 AMgsisith. Az o
}_:l,_v_g SIS ] E/ﬂﬂr & ‘_/\ ] EH'@’ = R A] ﬂx%%
@ Y22 des ez - N creEe
Zhol Al F(x>-test) T TH-FEY U 4% (Mann-Whitney U
RS SR 3G R ujx]E ofAjof gro} 27 test) O & BABLGTh ATk ) mao] A3 o]l
= ARy v 27] 22 ARs] A oA AL 9 AA(Wilcoxon Singed Rank test)2, Aot 7F
=9 YRl AL E ERIgE F, FH TR & = 2l o B Floll Hy A :
sz A5 Folt By 24w (Bonferroni
S 108 ABoIA,  EFE BWIFUNN T goq cpersie] wATH BATY FAFEE
T EZ 2L o]ls M7 -2F wrl =2 = -
522 T]OH Eﬂ‘ﬂ'qﬂE MZH (s, ET, }“ﬂ)oﬂ U:]'L‘ 052 ;gsl_?ir/]__
AFo g doleg worh g2 AAe} A ARAof A =
E, 9EEd, R, 353E 52 103 IMEZR,
L5 2M|E, W7 2N E, 25 IAEE 3027 A5t o 2z 3
o uhRe £Ee BE, oYvd, LEud, wEes - =
S o7 = THHE AEHHE 1023 A&tk

2
5. A7RL
dnkal B4 B FEHgo| ot 84 34 Ax,
~ L EAHoz 003} zo]E Hol|x] ¢to} E=RITE Aulo]
E_ OS_;F‘-‘E‘ EB‘?‘ Cl:OL_]X]MHQJ 3%_01] ‘?‘]X]‘l' 221: TI‘"l ]'] ] ] o ]’ o = = ™
2 &9l5 Table 1)(Table 2
2B mT el ARekeey Agme eg o oo e (Table 1)(Table 2)
Table 1, Homogeneity test on general characteristics (n=30)
.. Experimental group Control group )
Characteristics Category n (%) n (%) X P
Male 5 (33.3) 7 (46.7)
Gender .56 46
Female 10 (66.7) 8 (53.3)
71-75 2 (13.3) 3 (20.0)
Age (year) 76-80 7 (46.7) 7 (46.7) 29 .87
81-85 6 (40.0) 5 (33.3)
Level of Ignorance 8 (53.3) 8 (53.3)
evel o
) Primary school 6 (40.0) 7 (46.7) 1.08 .58
education )
Middle school 1 (6.7) 0 (0.0)
. Yes 13 (86.7) 14 (93.3)
Medicine 37 54
No 2 (13.3) 1 (6.7)
o Yes 11 (73.3) 7 (46.7)
Chronic disease .60 44
No 4 (26.7) 8 (53.3)
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Table 2. Homogeneity test on dependent variables (n=30)
Experimental group Control group
Area z D
M=SD M=SD
LOTCA-G (score) 72.60+8.76 74.00+£5.28 -.15 .90
1 9.83+0.41 9.53+0.98 -.59 .68
4SBT 2 9.05+1.00 8.93+1.22 -.06 97
(sec) 3 7.08+2.69 7.3242.74 -23 84
4 3.38+1.19 3.60+1.36 =31 78
30CST (number) 8.07+2.90 8.53+2.26 =74 49
TUG (sec) 18.33+£5.30 19.06+5.39 -.35 74
FRT (cm) 18.22+4.29 17.5343.85 -.06 97
BDI (score) 17.27+£6.79 17.87£7.27 -.13 .90

LOTCA-G; loewenstein occupational therapy cognitive assessment-geriatric population, 4SBT; 4-stage standing balance test, 30CST;

30second chair test, TUG; timed up and go test, FRT; functional reach test,

2. PA7)E<] W3}

A A A 55 vt 2y A
9.80 ] 4] 11.537, 71182 7.
AEE2 233804 3.607%, 8L 72.60 A 81.13%
=2 %75}‘2‘11 A RE o7t Aol E YERY L
73740l A 13.407, A|ZH=2 12,4075 ol A
‘63%1" 9.675 o4 10337, Al&Ex4]
EEN .472;01%1 14.607], Atalz2e]& 3.537 0 4] 3.80
o & F7Fsl ey, EAAeR {5 AolE
okQktH(Table 3).
fzato] A4 A S5 vt dah, AdES 13.07
HollA 12734, A2 12.208 0l A 12207, 37HA1 2}
go 1047804 10474, 9.807 o]l Al
101373, AeE2222 13.938 004 13.607, Abazzt
Eﬁ& 3.677 0014 4137, 7199 8.537] o] 4] 8407, 5
g2 2678004 2,677, AL 740078 o A 74.33
ok 2o AW Hae v SHAY Fa,
= FABA oW, BAA SR {5 Ato] & UERA|
OFSITH(Table 3).

ut

|

[} = [e]
TEAYE S

|

i)
32 °1N

H oo 1o
o

3. Hajo] W3}

1) AT o ZAte| et

BDI; beck depression inventory

Aol FA A5 vlugk 43, 4SBTQHA)=
9.05%0]A 9.72%, 4SBTGEHA):= 7.08%0]A 9.00%
4SBTATHA)E= 3382004 62822 F7etlal, E41%
SRE {3t AolE UEWATE 4SBT(1HA)+= 9.83
Zo|A 9932 = tha FUbsERlou EAA LR ot
Aol 2 LheA] ekgteh.

rze F4 A-FS umE A, 4SBTERA):
3.60%0 A 40622 Z7151QT, EAFORE 9o
Aol & YEQIEE 4SBT(1EHA)= 9.53%004 9.83%,
4SBT(2uHA)= 8.93%0]| 4] 8.94%, 4SBT(RuHA):= 7.32%
oA 71522 tha FItAY Ao, SA A S
2= Qolg oS UellA] ttHTable 4).

2) 30x OIXIOIM SERATH HOIMI| HAS| Hat

AP griel FA - z‘fr—%
80770 A 121372, = 8
S, 2 B AHOR folat ol rhyel
tH(Table 4).

>+

3) &
AP 22 FA A-FE vwst Ax 4

83320 A 140328, 27 19.06%0 4] 18.02% & J
23193, F F BE EA RO R 99|35t xjo]E LpEhY
Sl tH(Table 4).

Lt Z07t7] dAtel #at

ot

o
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4) 71sX H w7 dArel st

A A A5 vlugk A3k, 1822 cnollA oA 17.89 en2 tha: F7FsHA
2298 em® F7FeIRlAL, EAHORE [OTt Ao]E Y Ao]E UEA] %?%‘EP(Table 4).
i glth. izt A4 A5 vlagt 23k 17.53 en

Table 3. Change of cognitive function

(unit: score)

Experimental group Control group

Area (n=15) z p (n=15) z P
Pre Post Pre Post

Orientation 12.73+1.69 13.40+1.54 -1.49 14 13.07+1.87 12.7342.22 -81 42
Perception 12.40+2.65 12.87+2.10 -1.41 16 12.20+2.01 12.2042.04 -04 97
Spatial perception 9.80+1.56 11.53+0.96 324 .00 10.47+1.19 10.47+1.19 .00 1.00
Motor praxis 9.67+1.49 10.33+1.53 2.00 05 9.80+1.61 10.13+1.64 -1.67 10
Visuomotor 14.47+2.63 14.60+2.68 -58 56 13.93+1.44 13.601.40 -82 41

orgamzatlon
Thinking operations 3.53+0.81 3.80+1.02 -.95 34 3.67+1.50 4.13£1.06 -1.26 21
Memory 7.67+2.30 10.93+1.24 3.42 .00 8.53+1.96 8.40+1.55 -45 65
Atention & 2.3340.60 3.600.61 358 .00 2.67£0.49 2.67£0.62 00 1.00

concentration
Total 72.6048.76 81.136.73 -3.41 00 74.004+5.28 74.33+6.07 -64 52

Table 4, Change of gait
. Control group
E 1 =1
Arca xperimental group (n=15) . » (n=15) , »
Pre Post Pre Post
1 9.83+0.41 9.93+0.22 -1.60 11 9.53+0.98 9.83+0.46 73 47
4SBT 2 9.05+1.00 9.72+0.48 -3.04 .00 8.93+1.22 8.94+0.92 -16 88
(sec) 3 7.08+2.69 9.00+1.15 2.93 .00 7.3242.74 7.15£2.50 94 35
4 3.38+1.19 6.28+1.64 341 .00 3.60+1.36 4.06+1.31 341 .00
30CST (number) 8.07+2.90 12.1342.63 -3.44 .00 8.53+2.26 9.80+2.60 2.68 .00
TUG
(550) 18.33+5.30 14.03£4.90 341 01 19.06+5.39 18.024.81 2.95 .00
FRT

(cm) 18.22+4.29 22.98+4.53 -3.41 .00 17.5343.85 17.89+4.12 -63 53

4SBT; 4stage standing balance test, 30CST; 30second chair test, TUG; timed up and go test, FRT;

UHERU] SATH(Table 5).

functional reach test

izt T4 A-+E Blug 2y, 17.87700A

Ao $A A5 vugd Zih 172784 168702 tha gastloy, $AHCRE ot &
10807 0.2 Hastil, $AZXCRE Fo3t 2olE °|& YEHA 3ktH(Table 5).
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Table 5. Change of depression

. Control group
Experimental group (n=15
Area P group (n=13) : P (n=15)

z p
Pre Post Pre Post
BDI 17.27+6.79 10.80+5.88 -3.42 .00 17.87+£7.27 16.87+6.79 -1.39 17
BDI; beck depression inventory
5. 3% 7 JAAS, B¥U)s, 29 ¥ v FRT, BDI®] &4 A& H4E vlugt 23k, & &+ 7H9
A4 wske EAZCR o3 HolE vhEhyglt
A 9 g xF+ 7F LOTCA-G, 4SBT, 30CST, TUG. (Table 6).
Table 6, Comparison of the change in cognitive function, gait function, depression between groups (n=30)
Experimental group Control group
Area (n=15) (n=15) z )4
A A

LOTCA-G (score) 8.53+3.42 0.33+3.58 -2.68 .01

1 0.10+£0.22 0.30+£0.97 -11 97

4SBT 2 0.67+0.78 0.020.73 2.79 01

(sec) 3 1.92+1.81 -0.16£0.55 212 .04

4 2.90+0.73 0.46+£0.16 -3.22 .00

30CST (number) 4.07+1.58 1.27£1.49 -2.37 .02

TUG (sec) -4.30+2.51 -1.03+1.11 -2.30 .02

FRT (cm) 4.76+1.69 0.36+1.96 -2.84 .00

BDI (score) -7.07+£3.24 -0.40+1.06 -2.46 .00

LOTCA-G; loewenstein occupational therapy cognitive assessment-geriatric population, 4SBT; 4-stage standing balance test, 30CST;
30second chair test, TUG; timed up and go test, FRT; functional reach test, BDI; beck depression inventory

V. 2% Ao 29 FEF AN-LFZEIRL AY
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