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ABSTRACT

This study was to investigate the effects of functional cognitive gait pattern program on
gait pattern and gait performance ability and cognitive ability of elderly women with

I.) k dementia. In order to achieve the purpose of this study, 36 elderly women with dementia
at N dementia center in C city, were selected at random and allocated 12 elderly women

i 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 gait pattern and gait performance ability and
ﬂ OPEN ACCESS cognitive ability before and after the experiment. The data obtained from this study were
Brain, Digital, & Learning analyzed using the SPSS 24.0 statistical program the two-way repeated measures ANOVA and
2022, Vol. 12, No. 1, 179-192. Bonferroni post-hoc test was performed. The functional cognitive gait pattern program for 16
https://doi.org/10.31216/BDL.20220012 weeks. The results of this study were as follows: First, there were significantly improvement

in gait pattern in OEG compared with DEG and NEG after 12 weeks. Second, there were
significantly improvement in pain in OEG compared with DEG and NEG after 12 weeks. Third,
there were significantly improvement in cognitive ability in OEG compared with DEG and
NEG after 12 weeks. As conclusions, this study confirmed that the functional cognitive gait
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Introduction

R19] AlA| 715 Aoke] tEZQ1 Q12 -5} Al 715 Astet A78A, 5 <A L W
EH|A 59 AlAe] HHFA Q] oA Lojuf= %—’5}9& H %31 Q) ©1(The Korean Academy of Clinical
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Geriatrics, 2018), '=5}o]] 2] 1=919] /,\jiﬂ%%%h% 5= Lo A @ 42T} 7] Aok Exlslo] 10l9] 4F
of Hoj] F4Q1 IF= Uehdl= 2oz Hilsty QA‘E}(P k & Kim, 2020). ©]213t, 1=012] AlH| 7% %5}

L uleh 2 22 7hso] Fasle Aol ofjz A5 7 ASHE Ekslo] keele] Wte] e &
ojH, ti=] A7GA| 7152 |/ ISk S7HAIA A7 |5 HAE fEshs Ao Hilw 4l 9lth(Central
Dementia Center, 2018; Imfeld et al., 2018). T=5h A 74A] 7]5-9] E|siA Wdh= 2| A4 T4 e =2 =
Vg T Zghe] tha |l 7|57l X|ufe] #1/d S ol Y= HAalw 3 QITh(Lipardo etal., 2017;

Park & Park 2020).
QU AZA 7152) £/ Hatol of5k =9l Aeil AL, ]ofe, 5 2 42 TSk o
A o] gl5}o]| oJ5} E|shA] ] Z3Ho 2 y-olo] LA AA| AT 0] 95 AL Wl thEAIQ] Ao & 1

7VE L Qlom, o] =, &F-E &I g=sto|n St 2 A o2 H A5kl Q) thBurton et al., 2009; Kim et
al, 2010). o|F %, l=91/d A= 23 dstAY cll&e 4 Q= Ao = 7iQIA, AR A 2415 ol =7t
2Ho] A == ti = 9l AdiQlo] Saslob & 7H et Ao Huw 1 QO m(Kang & Park,
2017; WHO, 2020), ©]+=, A =91 9152] 2297} 2]ufe] Y& Aol leE=of Qirh= B8t Zro] 1 4
Z}d-& ol s=okA| 1L ,\;1 CHCentral Dementia Center, 2017; National Health Insurance Service, 2018).

1ol Hle] As) Bk} o) Wisks 271x190] o) 8497 |22 Ho| Ao Safe] KAkl
(morbidity) 2+3He} -F-H8 S (prevalence)= AT 4= Q= AU P O 2 HAE| AL Q1o 714 Q1 7 ARt
Qb F3of FaL, 2|uljel Pl | A7GA Aeke] X 54 gatet ZHAARRRS AAlsto H A7A Hgke)
A1 ] 2 Ak A ol B0l s s Ao 2 A A AL 9l thMinistry of Health Welfare, 2020).

w014 HAIAAAERR] XS ofHke}r] 95k Hieko & w-9lo] Al F 7] 5 HEtel Q1x] 7| 50] HEle &
&k XJulf o T2 OS2 Gt SR AA =L}l U% AA A=-2-52 58 A5 B2
oky} 4ko] AL Hrlsh= 7|2 gHEQl B3l 7]5-0] Mglo] ok o L= - olA] wkA] Astko] rix| 2 Zhy
"3 Q1 TH(National Health Insurance Service, 2016). 021}, 12?178 x|ofj o} T2 3502 X]ulj 7 TA|Ql H=
Q1A Hol] 2ol mf> G891 210 B skl 9O m(Kim & Kim, 2018; Lee et al., 2008), *=014] ]ule} 7
ERIZI o] A E R Qg HA A AR ZH AR AAIS] o2 AAIE AL k. 5HA| T, k9l
3 = A AIE o] A1t s ARt tigh L2491 HiobS-2 et s A AAIsHA] Roh= Ao s
=01/ X o] F7ek E4dof| tigh 7 HA 7 o RE-2 AR Ish= A7 o] .

ojo]] & Aol A= Q1A X|ul Oﬂt‘*— Qe A w5 2o R Lolof o] A Hrehe B

ol

B aglo] QIA7|52 3 Q275 52 53t 2L sl ARt AAetaA} gt 7154 1A] Hage
5 T2 =919 Q12)7]5 7h A=} E 8 7|57 £t /E\UPO A8 et SopyE o= T2 )
(Fumanet, 2016)°1l 7154 23 7] 7P (Park et al,, 2018)2 =9 7P 0 2 Snju| Eo] AFzZlE 9]

e il 7154 QB =g Axsto] A7, W2k, 27 7 l%%ﬂéﬂok—uﬂﬂ pio]ct. o]

10y TOTT Ty 11T

& 7157 1A B 2582 HERIRFol Q150 1AV s Ha sfiEe] S #Ql 92 UER

o1 v
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™ (Park, & Park,, 2021), 4174 7ol BAE= tif 0.2 Q1A Ha) 2 a5ls Foff YA} o} 28 7|59
g7t A3 A1(An et al,, 2011; Bea, 2009)= Q1] BHd A7GA Agke] 7iAQtC 2 ¢ a8
Qo 2 57} 9ir. o, 12914 Al oS Sfal A2 B ueke = 27is] wrlshe of
1} E=o] /IA)7)5 7S fIeh At SAZ = aHE Al 0] odES
al %q(Burton etal., 2009; Central Dementia Center, 2015).

wEbA] 2 Ahs Qg Xl $2LE tid o2 754 Q1A By e 2 53 A.85tko] B 7|5t
Ha 28858 B QA7) 500 A= BE AT 2H, Q1o AP F7t= QI 5 e
3tE ZefiEE Q1] v Ak 5 | AlA| Agke) thE Rl X|ul o H Ha]e
| t=910) THg A {71E flsf it Alejeha] QlE0] St wH 71E2 flol of=f 7A| s 1L

Bfeh ke PARIE S $2sket] 1 240 glrt
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Methods

Participants

2 A= 7154 Q1A B oje] = asio] o 4 | uf| ieQlgkate] B sy} Hef £3)5E 5
50l 1| 2|= S LobE 7] 213t g Al A (true experimental design)® CA| < K
H2|(IRB : KNUE-2020-H-00048)2] 175015 il = A5 shQict. ot 2 A
2T A (pretest-posttest control group design) S 485131 0™, AP AL tist & 7 524 0AE hestH
T AE A B S AHAT AR & 25 A2 TH2 F33] n]vk 53] 25} 5 33]
o[ ¥ HoiLEolRt A&t o, 1657 25 AR o] Tt T ARAZALRL S A7 S o]
&5t ARSHARE W3Skt

£ A= 20219 29 5H 20219 108782 CAI NAAY 2]0f 202 QI o] 2| o] el 52 o
O 7 MASIR oW, AL = nho] 4, SFA| A" o] ZEarof A QLA uiEa B2 QFH E 2 H ok o]l
© 3ol 2 Ae] 34 -5 RS NFsley. T2 5] AP ALRRe] Fresto] AtEE
ZHE T2 BAF 29, ZAX EAF 291, eRJIASHE7} 20, E4ASHE7L 28)et S Wil on, &5
IF2 vl ¢, 2 &=, 22U ANl At EEA e tdARES] G H1d= clsh7] Sish didatet
o] JZ 7hsg H9l(F 4 50 em] 7H4) Ujof] X6t o H, x| 45ke] AAIA B Yl SLEQFAIE Al55to]
T2 W E Al eI Y-S =5l

2 A7) A A 7152 6541 o]/l of/d ieQl o= X|ul XTh7|E (Petersen)ol] L S k= o/
AR 719 A5t tisto] Tash= oA, At w717 54 Al A7 |5 A5k oA, 488 &
50| FEgh Ak, Al Mgk Hh2 o Ato]H, K-MoCA 427t 227 0|5}, GDS 2 B4= 3T A& A7t
2 Zpolj7} gle /g Ak, AlAlgHsoll Aleko] gl= thi/d A== 41735+ tH(Central Dementia Center, 2015; 2017).
ERh 2 AT B3 HA S EaL APEA] ool Fol5 tidALR 2| 36782 A ST ok A &
oI5 AL &2 o8& AM|E7] RS o] 89k T2 uix " 0 2 H] -5 UIE1E(NEG: Non
Exercise group/n=12)2} 5= 33] 0|+ -5 715 (DEG: Deficient Exercise group/n=12), 5= 33] o]} & F1&

fu)
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(OEG: Over Exercise group/ n=12)2.2 A5 th A 152 AFZAL] tist 52 dHAFA T}
7hele Aoz Yeiton, Aot o] tidabEe] Haarh A+ o 5ME 2 & 2 A%
Sck. S 9] AAA S-S Table 13} 2
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Table 1. Physical characteristics of subjects Mean=®SD
Ttems Age (yrs) Height (cm) Weight (kg) BMI (kg/m’)  Percentage Body Fat (%) BMR (keal)
NEG (n=12) 70.50+4.52 156.83+3.40 63.93+439 2816223 34.84+1.29 906.34+68.24
DEG (n=12) 71.66+3.02 158.16::4.94 63.16:476  2839+2.45 34.79+1.99 934.68+88.46
OEG (n=12) 71.83+4.28 158.91+4.74 63.80:4.19  27.96:227 34.43+1.95 924.88+78.49
P 0.181 0.990 0.853 0613 0.686 0.604

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

Exercise Program

Functional Cognitive Gait Pattern Program

2 Aol M ARERE 75/ QIA] HaY oi|] g gl X|nj| ieQlo] HaY 7|52 Q17|
S 3ot 14 TAIZ Al Ashe 20 2 Aoy -Qlo] Fnjet EAS efs
2 a4 QA m2aisk whlolc) 2 A7) 714 ol B mE m2 e v
U < 01 &5 2 slat Q1) B3 =i 7|Hko 2 A Q1AM Zof gl Al ggty}
ot &5 50 2 %5 th(Central Dementia Center, 2015; 2017; 2018; Ministry of Health Welfare, 2014; National
Health Insurance Service, 2016). B=aF, A3 ALof| A HAISIAL = Bl Q1A] IAl| = A e 7o)
AR 5742, SAHEA] 1A, $4 74, 22 571402 B 2071 QAR S8 502 2|47 05
2 MEebA 222 g A6 25 AT 2 T30(Han, 2013; Lee et al., 2011)= 474 HeFslo] Wo] o] ¥ Q]
£ 245 71573 1A BaY s =30 S/ 2 Alvk= 2ot S Warm-up (10+2), & 2-5(40:2),
< 2pRet 2okt 34| Cool-down (1082) 22 BF-2]5+ T Warm-up2} Cool-downOl| AFE-SH 2| 2= =471
R TN A0} i M EE BE 2502 -9, 4sho) Wik 54 o) vE A Tska 2o
T A7 TS A7 = 251 o] ThNational Health Insurance Service, 2016a, 2016b). 741121 Q1 W}-8-2 Table
2, Table 31} o] F/d53lct

Table 2. Gait exercise program
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Exercise intensity and Range

Warm- Cool d
Stage (1?)mmjnu§) 1~5 weeks 6~10 weeks 11~16 weeks (‘;‘(’)m‘z;“
(Step/Time/RPE) (Step/Time/RPE) (Step/Time/RPE)
Exercise program Stretching 1.1Step 1. 2Step 1. 3Step
(Normal step/ (Slow fast walking/ (Fast walking/ Stretching
Speed: 1.5 km/h) Speed: 2.0 km/h) Speed: 2.5 km/h)
2.20min 2.20min 2.20min
3.RPE8~9 3.RPE 10~11 3.RPE 12~13
3 time/week 16 weeks/ weeks 3set
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Table 3. Cognitive learning program

Inspection items Measurement contents Rating standard
Pointing to a body part with a designated hand 1,
Pointing to a body part with a designated hand 2,

Body Part Pointing to a body part with a designated hand 3,
Pointing to a body part with a designated hand 4, 0: No reaction at all.
Pointing to a body part with a designated hand 5, 1: Make more than one mistake,
Display numbers with your fingers 1, Shows immaturity in movement.
Display numbers with your fingers 2, 2: There are no mistakes in operation,
Number Display Display numbers with your fingers 3, Shows hesitation or lack of accuracy.

3: It achieves appropriately, consistently, and with certainty,
but mimics the inspector's behavior in the opposite direction.
4: Appropriately, consistently, surely imitate, and the

Display numbers with your fingers 4,
Display numbers with your fingers 5,

Movement Raising one foot, Raise one hand, operation is as accurate as the inspector Differentiate left and
Hold both hands together, Clapping hands, Open arms right to imitate.
Moving objects from one hand to another 1,
Operation Moving objects from one hand to another 2,

‘Waving colored flags 1, Waving colored flags 2,
Waving colored flags 3,

Measurements and Method

Gait Pattern Test

£ ATte] HafiafEl A= x|of =R 2hxte] Bl [-3o) thh oF4Ql HaY B0l 25 & %57| 9
Sho] AlZHA] BaraQlat 37t e RlS ST 4= Qli= B 3YwA 7](GAITRIte, CIR system Inc., PA, USA,
2009)=- °©]-8-5+% thMcDonough et al., 2001).

2 Aol A ARESH B3 S H| = HAMANA 13,824707F 1.27 emofct F2HE]of Q)= 2 x}A] HaY wko
2 9|gzte] B3l 4= 65 Fof| I RS A YEE St ok HARARS] A4l Tof 9k 71 okt H sy Hivd
o2 A E {rallon Haj Al AlHRS ZH7ho] ME| L5 =0]7] QJ5lo] HARRZF AP0 FH]5 52
AUl AlERS. 2= 0 2 ALRSIEE 519t AP ARG} AFE A= Eol5t HHH S o] &5}0] 24519
M, & 33] 5 Z74oto] YdgkS = Aol HEsigint & do] B s A SR} A2 = r=900]
T RS HaY £ o] rE H3Y =7 U ARA|IS 10C=96 ©|A}o] Th(Park, & Kim, 2020; van Uden & Besser,
2004).

Gait Performance Ability Test

1 m@% st 1o 52 Egole} o P T
1)Y= oM E 2 2+ 517 Et ] HIE QJoj|A] HAA] AL Hijar 2 1087 =H
stoleh o), 279 HQle HYLE Raw 1 SRS ALgolgon, 27 A} ulre) 30% S
A2l St Hat kS ol-85hth S4-2 F 38] HeYsiol om, 338] 9] g2 ARSIt B3l 375

L 27} AlF e =88 kst Ba) A B8 7]50] BE ZA7F U ARIA|4 [CC=91 o] A4
A5 Hal 7o) SAHA N == =92, 7157 B37]59

|

oL
o[r
I
rE o

o] (van Uden & Besser, 2004), 23] 43}
HE S5 A 1cc=95 014
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Cognitive Ability Test
012 7]% Ar= E4n 27t 29 212 & #|2He ‘=2hnHkS o] o] 23} AR o] L& =X ZxlpH)
2 52} DH AR (Jung et al,, 2012)5 57 - BFSto] E4uS 2 E4A
£0)2 S5 24 70 e B 42 W oflu] AAHAA 3 AFBalgiT Z0) HE
573 1A B3 E=r ol A 60
B o ufe} 047
ol SR RIE

==
SHE7HET e
‘6& Z 7104 23]9] A}
2| AR5t o
H qu7}L(Chol etal, 2015)% AlgﬂﬂOl*“ ShHo|| SEoto] A9 57HA, AEA] 5S7HA], &2 57RA], 224
o545

7} Y5 B2 e 33 ZHstol 1T
2 o] AL @319

)
°] -&(Kang & Lee, 2008)
AAE S
8510} ZARAte] FRY W Aol ke v 1=9lo] By whg-g
s = T A,
=4 Ado] A= A=) 2 ASHAE7F 2, e JIASH 27

E

[s]

9 AFR(3LE, ET7]=025,-9-914F 0=05, AHH 1B
= 729 uix & o 85te] 5SSl
=51t 1

S7THAI 2 Z 207HA] Q1A A
o] G7etl om, 1 F | A X A2 A e Bt gk
Data Analysis
B od1o] A EESE Grpower3.1.94 &2 12
g2tzto]] 2Jsto] 367
= SPSS (Statistical Package for Predictive analysis soft ware) PC 24.0 version
9l 23 2}(Standard deviation: SD)S
2 ARE)of| wh2 33Tt 7FH-3-9)A] 75(2*3)2 Two-way RM ANOVA S A A|5H3ITH ANOVA
Syntax= ©]-8-3F tf-gH H| w2

o
=080)5l0] FhoHo R AEE o S e
& AT 9ol SHH BEAEE
AZ 2 W E ARESHo] 5 HQlo]| thdh H(Mean)
2|3, 241 7] (A & =
744 S Fck Ul A3 M50] A7) 7 foli AE Aok 7t g0l AL
2 fo)pFL a=052 A5t

A5kt o, EAl
Results
The Change of Gait Pattern
7154 Q1] Bl ulje] 2 2 S 15 ulje] o] Hgl= Table 4 2F ZTh
Table 4. The change of gait pattern M=£SD
Items Group Pre Post Source F(p) Post-hoc
Velocity NEG (n=12) 26.08+2.59 26.57+2.01 T 3.481(.041) ns
DEG (n=12) 26.76+1.61 25.94+1.46 G 0.093(911)
OEG (n=12) 26.66+1.66 25444275 GxT 3.524(.034)
Cadence NEG (n=12) 47.03+2.30 46.89+2.30 T 10.886(.002) ns
DEG (n=12) 46.80+2.25 46.55+1.74 G 0.067(.936)
OEG (n=12) 48.1442.31 45.7242.12 GxT 6.816(.003)
Step length  NEG (n=12) 26.95+1.85 26.71+2.18 T 7.291(.011) ns
DEG (n=12) 27.22+1.75 27.5842.25 G 0.711(.499)
OEG (n=12) 26.65+1.65 28.65+1.59 GxT 6.418(.004)
Stride length  NEG (n=12) 48.77+1.11 48.59+1.15 T 7.405(.010) ns
DEG (n=12) 46.5243.73 49.02+2.02 G 2.306(.116)
OEG (n=12) 48.30+2.50 50.82+1.59 GxT 2.281(.118)
A: NEG, Non Exercise group; B: DEG, Deficient Exercise group; C: OEG, Over Exercise group. T: time, G: group, GXT: groupxtime
Brain, Digital, & Learning. 2022 Vol. 12 No. 1 184
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The Change of Velocity
71523 Q1] B8l o] T2 78] A5 Heji o] o] AukE =M HerR A Al A7) (F=3481, p=041), L
H(F=0.093, p=911), A|7| X TLF(F=3.524, p=.034)= A|7], A|7] X LFol| A SAIH 02 [-2fsiA| Yeptom,
AR AT} NEG (F=1.076, p=0.307), DEG (F=2.962, p=0.095), OEG (F=6.490, p=0.016)= OEGOIl|A] 544
FofoiA s A 0 2 UER T OEGelA] 71578 Q1A EaY oie] =15 .S Haj& e o] folgt
7i/d o] YEptTE.
The Change of Cadence
71578 A B3 oie] =218 - BEam0] o] RHE S HTEREA] A A7) (F=10.886, p=.002), L&
(F=0.067, p=.936), A|7] X L&(F=6.816, p=-003)§ A17], AI71 X ZLgollA EAIH &2 [ofsHA] UEFS
A7 ATFNEG (F=0.081, p=.778), DEG (F=0.264, p=.611), OEG (F=24.174, p=. )E OEGollA BAIH o=
FolotA At A 0 = UEFHTE OEGOllA] 715678 Q1A Hag sfje] =18 - & H&4=0] R-0l5t 74l o]
UFERsT
The Change of Step Length
7167 YA B3 s =2 -5 BAo] o] ARHESAHTEA A3t A7|(F=7.291, p=011), L&
(F=0.711, p=499), A| 7] X TLE(F=6.418, p:.004)§ A7), 71 X g0l A SAIH 02 Jol5HA| UEFE oM, AF
S 747 A3} NEG (F=0.260, p=0.613), DEG (F=0.644, p=0.428), OEG (F=19.222, p=0.000)Z OEGO]|A] EA|2] 0.
FolstAl 713t A 0= UERHTE OEGOA 71678 Q1A B3 s === A& 2ol golgh 7ijAd
o] EFtTH
The Change of Stride Length
7154 Q1A Bl uje] =2 2l A.5 S ZFo] o] ukE=HeRE A ATl A 7](1:_7 405, p=010), 15
(F=2.306, p=.116), A|7] X L&(F=2.281, p=118)& A|7]o| A FAIA = [-2fs}A| Yep o™, A7 Axt
NEG (F=0.030, p=864), DEG (F=5.927, p=1020), OEG (F=6.010, p=.018)= DEG2} OEGOJ|A] EA| A 0.2 -§-2]5}
Al 7kt A 0 2 ettt DEGSF OEGONA] 7157/ Q1A B3 o] =158 -5 g 7ho] §ol5t 7ijAl
o] YEFtTE
The Change of Gait Performance

754 917) 2 Tl T2 1 5 0oy 4952 0] MBH: Table S 9 2k

Table 5. The change of gait performance MxSD
Items Group Pre Post Source F(p) Post-hoc
Gait course NEG (n=12) 1633123 16.83+1.69 T 2151(000)  A>B>C
DEG (n=12) 16.16+1.64 15.16+1.26 G 4.795(015)
OEG (n=12) 16.50+1.24 13.50+1.62 GxT 16.726(.000)
Gait successrate  NEG (n=12) 3.830.57 4.00£0.85 T 6.379(017) ns
DEG (n=12) 3.830.83 4.08+0.99 G 1.206(312)
OEG (n=12) 3.91+0.66 4.66+0.77 GXT 1.399(261)

A: NEG, Non Exercise group; B: DEG, Deficient Exercise group; C: OEG, Over Exercise group. T: time, G: group, GXT: groupxtime.
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The Change of Gait Course

71578 IA| B3 oie] =218 - Hayrigko] o] RHE S HHRREA] At A7) (F=22.151, p=.000), L
B(F=4.795, p=015), A7) X L& (F=16.726, p=000)2 A|7], L&, Al7| X L5 RFol|A] BAZ O & FolaHA|
el om, AR 747 AT NEG (F=1.356, p=253), DEG (F=5425, p=026), OEG (F=48.822, p=000)Z DEG2}
OEGollA BAIF o2 FolotA| 7h4ast A 0 &= et OEGOA 7678 QIA] B3 sie] ==73) .9
Hagakgko] folgk 7l Ad o] et

The Change of Gait Success Rate

7154 Q12 BaY mije] mg e A5 BT 5] o] YHHEZA MR AT} A]7](F=6.397, p=.017),
TE(F=1.206, p=312), A1 7] X LE(F=1399, p=261)Z A]7|ol|x] EAH 0 & gola}A Jeptom, AL AR
ZAT}NEG (F=0.391, p=.536), DEG (F=0.879, p=355), OEG (F=7.908, p=.008)= OEGOl| A 5A4 2 2 -7-2|5}A|
S7Ft 2 02 UEFGTE OEGOA 71548 Q1A Ha sijel =203 -2 B d5-59] -Folgt 74l o] Let
ot
A .

The Change of Cognitive Ability
71578 A B siiel 228 © Q1A 7]°5-0] 'HSh= Table 6 7 2 TH

Table 6. The change of cognitive ability M+SD
Items Group Pre Post Source F(p) Post-hoc
Body Part NEG (n=12) 12.11£1.02 11.78+0.94 T 1.364(398) A,B<C
DEG (n=12) 12.31+1.27 12.144+0.84 G 4.012(.029)
OEG (n=12) 12.26+0.96 13.0040.90 GXT 4.033(.031)
Number Display ~ NEG (n=12) 12.06+1.04 12.28+0.92 T 2.668(.132) ns
DEG (n=12) 12.31£1.42 12.41£1.04 G 1.022(.206)
OEG (n=12) 12.50+1.01 13.98+0.94 GxT 3.906(.024)
Operation NEG (n=12) 10.01+0.93 10.08+0.93 T 10.883(.002) A<B<C
DEG (n=12) 10.06+0.88 10.39:1.34 G 3.694(.038)
OEG (n=12) 10.14+1.06 11.62+1.44 GxT 9.126(.001)
Movement NEG (n=12) 10.08+0.91 10.01+0.86 T 8.008(.006) ns
DEG (n=12) 10.03+0.79 10.11+0.99 G 1.772(.148)
OEG (n=12) 10.03+0.78 11.34+1.06 GxT 6.992(.003)

A: NEG, Non Exercise group; B: DEG, Deficient Exercise group; C: OEG, Over Exercise group. T: time, G: group, GXT: groupxtime.

The Change of Body Part

71578 1A Bl oije] T2l -2 A H-2] Q] o] ARFESAHEREA] A1} A|7](F=1.364, p=398), L
B(F=4.012, p=029), A 7| X LE(F=4.033, p=031) & Al7], L7, AI7I X TF ZFoIM sAZ o2 FoJsHA
et om, AR A AT NEG (F=0.442, p=.506), DEG (F=0.664, p=436), OEG (F=10.234, p=002)Z OEGO]|
A EAZ 02 oJ51A| Z7et 21 o2 UHERITE OEGOlA 71554 Q1A Baf sl =2 73] -5 Al e
o] f-oJ3t 74l o] Leftt.
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The Change of Number Display

71578 1A ol oie] T2 -9 213271 9] o| ARESAHEFEA] A} A7) (F=2.668, p=.132), L
EH(F=1.022, p=206), A 7] X LE(F=3.906, p=024)% A|7] X 12| A A2 02 §oJ51A Uelstom ALS
747 A} NEG (F=0.406, p=562), DEG (F=0.774, p=443), OEG (F=11.036, p=. OOI)E OEGollX BAZCE 7
oletA| Z71st A 0 2 YERITE OEGOA] 715673 Q1A B8Y sl T2 058 - & 2432 719] g2l st 7o)
UFERsTt

The Change of Operation

71578 A B3 oie] =28l H- ¢ 2Ak0] o| ANHESAAGEA] AT} A|7](F=10.883, p=.002), L&
(F=3.694, p=038), A 7] X LE&(F=9.126, p=001)Z A|7], L&, A|7| X L& RFo|X] EAH 02 golatA
EREO ™, AREZ A 3} NEG (F=0.402, p=.564), DEG (F=0.938, p=332), OEG (F=4.084, p=.021)Z OEGOJ|A] &
AH oz [olotA 7t A 0 2 YT OEGONA 7]5/d Q1A B3 oied 2 58 .S 22o] {olgt
7)/do] LretstT.

The Change of Movement

71578 AA HaY we T2 -5 FA0| o] ARMESHHTEA] B} A]7](F=8.008, p=000), L&
(F=1.772, p=.148), A|7] X L& (F=6.992, p=003) 2 Al 7|2} A|7] X ZLFoA SAIZ = F-ol5H7] Yehat e
A7 AT NEG (F=0.402, p=522), DEG (F=0.602, p=380), OEG (F=8.220, p=: 004)§ OEGol|A EAH o=
FolstA 7kt A o= YRSt OEGOllA] 71573 Q1A Eal o =2 150 -2 F2ke] folgt 74 o]
LrERstTt

Discussion

£ A7 2]of =918} 36%(DEG/12, OEG/12, NEG/12)5 W/ O.2 716/ 91A] Hal e T2 J3io]
HaY 7] 51 B3 9858 9 Q1A|7|50l | X|= Y= vl A9 Ay} ohga} 2ol =25t alA} jiht,
LRIE0] Qo] dk= AAA 75 Ashe Uehl= 8 Q102 1Rl59] AlAE-sat 17335t 442 A
SHAIZ]= Ao 2 O FAEL e Adst 502 HA1E|3 9] Om(Alexander et al., 2021; National Health
Insurance Service, 2018), X 1=Q14) T4 stko] iy Q0lo] tfEHo| 1-Slof oJ5t ZIgto 2 11 A7t o
Lpdo] =0kA| 11 Q1= F:Allo]TH(Chen & Pei, 2018). 0] 213, 3tof] o5k 1Ql/d wHd Agh & w4174 A] 2t
o3 AAA 7] 5ol Bt o =2 913/ UERAL Qlo] ZL 7N ARIRES: AIAIA, =714 ZFel Q] o
HohS WAlSljoFsh= 71 0 2 B 11 %] Q) th(National Health Insurance Service, 2017; WHO, 2020). =91/ =
S7golle] thEA Q1 A2k X|uj =M, X|ulli= A} 7)1 ] ZAIE w7 ok AFe] 4 ZA| & o
T 1 EAES e A F 0= HA1E| T QTK(Central Dementia Center, 2018). ©]213F, 2|uli= #|
el 2RIy} gk 59] QIx ] 715 2 75 oliet 5 ol 52 Fhtsto] AAE-s HolE 7ot
o= A E T ALE e o B2 Zallohe B A T2 E(McDonough & Jette, 2010: Na
2002)E31 E|31 Qlc} Z|ulje] = FA2 ] A &40 2 QIS QIA] 7|5 ol g & 4 lom, o|xpEQl S

ox.
X
N

k1 oo it rx oo r[o
r
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82 9250 W ol 52 AT S8 A 7] ole] F gl HEh e o R Halstal
ATHKim et al, 2017). B2k, Ao 2 QIgH YA 7| 54ol= L8 Fols x2lste] A B3 4
2 B3 AIAISHY 7)5 A3lS fdehe Y9102 Bl (Barca et al, 2008)E] 1L 9101, o) X]uf| =918k}
o] AEE ollet B 7)57olg REsH= 02 HUEH I Yl thDarweesh et al, 2019). O] %%, 2[vl=
A 715l AAES FolE B HERAL 9lof o] & sildsty] fiot 2]l silFdwete] Wast
Al o] z]9k o} 7}A] 1 TEAQI sfAHIRES o]5kA Az Qo] EWS A|Qto] gl o2 Hyg| Q)

ut

(Witt & Black, 2010). =3F, 2] Q19 Al Folet 22 42] 7]:=0] &= 715 et 4= A
24, Al 22l elof uje- B AAolH, o] 2 S557] Sl YA TS0l Badt Aol ofol| & <

= , T
TFolM= AR e AR ol 3 23 7]59] Hehs eelsial By S5 3 F 8T 4 9
= 71241 dx3ts 2 ase H5sto] Au kmelef AA) 7| Hstet BYR-Fo a8/dE A
o} 2 A7e] 54 AA| HeY wid 25 AjY & 2ol eQlo] By siE of Histel B 45053 HighS
dohE A 2E 150l 2o mfEle) AREY QQlHYSE, Fhaynt B pad s o] By Wk
4313l om, FH QRI(HA, BEA) B 48550 By 4582 7150 WRHARl Y 7|5
= I = A3 o2t Aah= Al kRl S-S IO 2 Bl e -5 TR IS SO A EEF He}
S Bt AP A (Back et al, 2021)°] 23 7|5 714 2 Q10 72 Atolof, 2|l = QIeh 214 752 Kist
% B 7157800 E st AT (Nadkami et al., 2017)2] B4 o} B Z o] 7h4 Aol 7he Avto|ct.
ol2{gh, A2 A|vh eflo] FE wElS %‘Lo? AlegiTtel S/ 2RIEA0lA 2o S/do] =obds
2 HYETE LHZ| T HEL2 A4S AL ATES SRk sl= 4 J—}OIEJ(Rlsberg etal., 2005; Umegaki
etal,2018). =3, | = Q1% HY 7 POH o] ofd 2o] =B} 212 o] 9lom, o] = Q1A)75
o] of=] L@Q(APOEA)Q Aas "}OEI 2ol 5L °*Zo}°lt'19} &2 L 73 € HE EOPE 3 7]%—%*

o2 B3 7] 5ol E fiohe dolew LHL 9}2 , 23 7thP°HL *% °‘Xl 0}51 toh=
541} 2ol tixfsh= 1A Bt 22 Y A ol 22 dAdo] e A= B 15kl JlTth(Toots
etal, 2017). 2| x| 1l ke QIgkA}e] H el o] ¥igtet Q12] 7] 5-2] A HAIE 243 174 T (Darweesh et
al., 2019; Manuel et al., 2017)5 AT HH H3JL o] 744 o} A3 A o] o] HiSh= X|uj| -019] 4} ofsle} 7]
2 o] Qlom, £3], 43 x|l ghate] Bl sigle] Mk} QIx|7] 5 Al 22 Helo] Qle o= B
ISRl Qe 3 ] Q1] 7|55 Fot A vl k@l o] HArASLES FA S e Lol A X|ulje] iy 7|7kt 5
3o A of whet B3l 7]%5-9] Aot 7HAS B 31 (Mehdizadeh et al., 2013; Risberg et al., 2005) 3} 1.9, Q1
A7) 7Hart 3E el o] EQHY S 321 QS whhotal A EA|A|Q] o] = A sto] Hagat AlAIE
5o AoFS 2alsh= .02 B 115tal 9l th(Atiqur et al.,, 2021; Crooks et al,, 2008). ©|2HE-2 A5 2
o] AAet dx|sh= AR 7|64 A Besa 53 A 7]5 #Et Bl 7]59] g4
&2 EET 4 ARk =3 Q1A 750 HIHE 53 WS EEo] vigkE wEet A OOE%I(Mazah i
al, 2013)0l|A] QIR 7]52] a7t Yite] @S 7IAIATH, E5], 2| lQle] B3l A] #7543
o] Y= Ao E Hilstal gt} o] &2 Ao CﬂZVl—L—H’V}&Cd?J Z 2 F Aol A] UrEPUrL Gl
Q1 Aol Ux|oh= Ao, AlA| F-9] 32 U5 o]-&3t Q17|75 2R ol x| Q1o Al &
F 22 7| s e Bast A ATE HRHoh= ZA}o|Th(Christopher, 2018; Eva et al., 2013).
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o|2, £ 7o) 7154 91X Bey o 2L Aol 9lS thFO R B o Ro] Mgl Tet ol
MRS HSHE Be Byl A7) 5ol 2HA I EIE FRIT 4 oick Eak, g ol
A7) HES ol ZRI0 LS BeH 5 L2 T30) chAshe w=5k2 Qg imelo] v 417 A
o] o3t Aol et A2 Fehol WPOrS IS 4 AT Tteb £ T2 SR 75
Q1%) B ol L2 ao] Ao} wIEkake) BeY 715t By S5 B 9l7)5o] FHHR FFL

Conclusion and Implications

Conclusion

w A= 7157 A B ] 2 g o] Auf ke Qlkxte] Bl 7|5t HaY 353 Bl IA]7]5ol

ol
o3t Y= Dlil% IE ZAFsto] 2|uff 1=Q19] 473213 Q127 |5 el =32 St 3 A+
olc} o]} Z+e BA-S ThAIsl7] sl x]ml k- QIEkA} 36 (NEG/12, DEG/12, OEG/12)HS tiAtC & 7]154 Q1
A H3y offed _E E‘E% Algt S Bl 7|53 Bl ae85e 9 QA7 |55 TS At ot 22 4

S 4

A, 71578 QA B o 2038 S Hayuielo] Hohke= OFG g0l K&, B4, B, 21
FollA SAH 0= FofshA| A

=4, 71578 A Hef s 203l & Hejad)selo] Hoks OBG 1Eoli B3 Wt B SE
oM EAH 2 f-ofshA| 3= T

A, 71578 QA HeY o 2030 & QIX]7]529] Mgh= OEG LEollM AARS, sAta7], 541, =
2ol M EAIA 0.2 Fof A FFEH AU

= AFE TS & w, 71578 A 2 il == TOHo] X|uf| keQlgkate] Bl V)53t HeY Y5
B 1A sl &b Rl 25 Eld 4= ASIh

Implications

AR, AA7EA] Z|of 32 Q125 22072 o) HE5H Ao, 1 A7 74l of tigk &&/do]
AAA 7)50] oFet Z|uf t=Rlof|A| 8517 ] o= tha 72|17} Ut} o] & 7|45t gt AAIA Rl 5 =2
:LEH_J 7H1:ﬂ-o] o]_'_o1;<l | 07]_ oh:].

A, 71578 Q1A BaY s =23 gatof| tigh A-tso] AR AR s, B 5t Q1A] 7]
AS 213t Ate gls Aol ofofl, x| k=RIRkRte] Z717} a9 =2 f-2luete] 49 A74et & 217
A 71578005 75k flet A= 7R 2552 tiselr 2o 2ok
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