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Effects of 12-week Pilates on Physical Ability, Cognitive Function and
Depression in Elderly Women with Mild Cognitive Impairment
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Abstract

The purpose of this study is to investigate the effect of 12-week pilates participation in the elderly with mild cognitive
impairment on physical ability, cognitive function, and depression. The subjects of the study were women aged 65 to 75
years old, and a total of 16 people were evaluated as mild cognitive impairment in the mini-mental state examination. They
were randomly divided into a control group (CON, n=8) and a pilates exercise group (EX, n=8). The EX group participated
in pilates twice a week for 12 weeks, 50 minutes a day, and participated in a total of two body composition, balance ability,
cognitive function, and depression tests to verify the pre and post effects of intervention. As a result, there were significant
differences between groups in agility, balance ability, and depression. In addition, the EX group’s post-mortem weight,
body fat percentage, and visceral fat level decreased, and lower limb muscle function, endurance, and cognitive function
were improved. As a result, resistance exercise using pilates is an effective tool to prevent obesity and depression, improve
physical function, and prevent cognitive decline.
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o7 Z7ItHHuang, Chen, & Li, 2023), S%A|ujAlE
of W=, 20214 7] =W A[uf EAk= 947t ®olar, 2050
Holl= 2709 oz Z71EE Ao At tHEAEA|
2021), E3 A EAHAE = 7sHEFE 082 STk A
o} P tiets: Fhe) ALEA B3 9 A 4edlo] ol
4= Qltkal Ak Centers for Disease Control and
Prevention, 2020). SFAF Ex|7A] Aol x| 2¥H-& ZR)5}H
A k7] wiZel, A A ARl A= AR R ] 27] W} o
"ol 7}z %1 Qth(Ronddo, Mota, Oliveira, Peixoto, &
Esteves, 2022).

AL AR Ao (Mild Cognitive Impairment, MCI)Z =}
IR o7 Lyl= Angh 7199 FEE oy, AAdE
2753 "] 7hss AElE olu|ghck(Frisoni et al.,
2023). AARA7|F= wid MCIS] 6~25%7} A2 2s)
A9k, MCL9] - =291 o] 7hastarl Aol EA7F
7] wioll, A48 WoR sy offral stk (World
Health Organization, 2019), T3t tjHE 2] MCI k¢lo] A
T 22 Ang WA A5E woko| e dgeR
Hrolgo]7] wjZof 27] o] 44| ghriHanseeuw et al.,
2019). olel, ket sstslol Al 664 o4 welS thare.
B AAEE A HRlo] A= zrofd AL Akl AR=
2017 A7 AA S EQlste] XA Aol AlE S
5T F FE A A QR aS 9 S A; 22 of
vl g2 73S 2995k 9tk (Byeon, Kwon, Jhoo, Jang, &
Kim, 2023). sAFF o] gt Aol e E-Faar, e 2pe] Q14
07 rof7) 223t Aejolct,

A= 7FEE, AR, S, S, 25, Al
e B3 50 ddaler Agsiv(Alty, Farrow, &
Lawler, 2020; Giridharan, De Quevedo, & Petronilho,
2022; Jia et al., 2020), 2 =stof o3t AAY A <
g Tzt ] Aol fdell 2 A Q1 JakE vlxick= Zlo] B
S AHA], T A7 @] A3 Folth(Azevedo et al.,
2023, Beeri, Leugrans, Delbono, Bennett, & Buchman,
2021). Dost et al. (2022)= 2 AaZo] d=slo|n] U Fo)
2A A o] f-agh A Fefal HAsklar, uff thshE ol A=
A gpApe] WA} S eFel SR T Abolof =& Aol
QIth= AL gl tHCho, Park, Moon, Han, & Moon,
2022). Chou et al. (2022)= 4]0 oJ3t Z7HAZo0] YA
=4, Aoljet 22 S FTHI71AL, QS ) sEE A
SHAXITHE HollA A7 =34 Agkake] Aatdo] Arkar A
S i=g

ol $2% EF Au) Wyel] HYH YL F 5 9
o]

(9] o= & T M

th= Ao] EE| 9tk Campbell et al., 2023). Carrera,
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Cantén, & Rich(2022)= &= w9lo] Ag, 1"

2 ago] wjste] A} SiEol 16% /el Wi A
A 715 Aozt o A3E 4 Qlvhal B
Verdonschot, McEvoy, & Peeters, 2022). €3] =21} 19
717F &% A7 A R ™S A2 e = SE A&
EYart S7lstiaA, 5 2 A ol &= 9E 7Fe
AJo] ufj-$- ATHSilva et al., 2022). sHATE A =] MCI2]
Tt Ale] At Wk A5t 2AN= AltfE o] Fo|R|A] ¢l
o, OECD =91 2Heh 19] =7iehs 2998 558 st
TA ARl s AL EASHA] ed=tt, olel, k9] 5 A7t
S A AR ) FA, AR I 5ol =9l ¢
L=of zgo] Hrjal AL dch(Liguori, & American
College of Sports Medicine, 2020).

AeHoR2 a2 A o 9 A 59| H|GFH =+
|Eom, ofg] APt ofste], 1 o] ¥
HAATE EHH, 654 o 77t Q1] 2] 4¢1 f
&2 HF 417 AAHBDNE), = AFAE = 2 75E 57
A7) (Livingston et al., 2020), &=3lo]w Z]uf elol |
E} ojdZ2ol= 22 At (Blumenthal et al,, 2019).
A2 OIS SO A S 1508 o]AFe] FAkA 250l A
o ool =o] |31, A TS ZFTE BFhEat A
S= W AAsks Ao, A 4 £25 =5=d o &
A o2kl sk tHAmerican College of Sports Medicine,
2021).

A A 5ol gt F240] AEA da= =T, De
et al, (2020)= Avf =919 &8 o] 7|9S @ddl= 3l
np 2719} ¥ A fAAas s, gdiE 252 MCI9
wuk sjgle)] 3 aE YERtHHong, Kim, & Jun,
2018). EZF HEQIAPF) =219 28 52 719E, £9
g, AA7 s AL, FA7E B o] Fole 11 mat
7} A& ¢tk Broadhouse et al., 2020: Hashiguchi et
al., 2020; Mavros et al., 2017), 3t4H, Dieckelmann et
al. (2022)= AlAIZEo] A0 o Hajo] Agket Wil A
= SHskA|RE, Ak 2-soll oo Aottt Axprt EAstaL,
Azevedo et al, (2023)= §AA £=9] mjAY S L s
gt wksto], AgHd ol tigt &A= vil$- FE5shetal
shoieh, mhebA MCIOA 233t &5 JH, ¥E, ZAes
skaL, T1of| gt o 5 Ak A2 =] o A7 Q=
Atoll gt F=7F FAE A 4= = Aol

dete| A 2§, FAS EgRso®, At &
< @Y +3 TY Fol mapAoleta A A Stk
(Gholamalishahi, Backhaus, Cilindro, Masala, & La,
2022), E3F FA Qo] A5Holx] ¢al B FejE A ¢
of, Ao A AEgt Fo|th(Pereira et al., 2022), &
HAFE HH, MCI =919] et of= AA| frAek o
Y S A A e, A7 sE ThAdsk I
(Sakinepoor et al., 2021), E3F 22 =3} v|Ws}S o,
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60~80A =Ql et 159 A4 F34 AA7s
a7t o 2 Ao2 e (Carrasco, Rubio, Ballesta, &
Ramos, 2019), $A4k4 250 H|alo], B9l 1l 9.9 J=20| ¢
A 245k cHSoori, Helranl & Rafie, 2022). o]&st 2
2= Waje s SAL AZEDA el 9 2918 ot 2
A 2= ok AL ,Ju]o}x]U} tjEE o] o7} A7tsE ¢l
< to R AAE, Au) A g EFo] gk 7 H3o
dasff Helr},
w2 A
Asd, dA71E 2 =5l vlA=

2jo] itk

c

MCI o34 =019 123 Hafe|A Zod7} Al
B sy 1 B

= 99 B2 A7 S M SR AAR B4
3k, §F65~T754] Ul“J QA o1 Q1 BALs)
k., e veRe 2 %ﬁ% $20] olsfstaL, F2A
off A A PX}O]“%, & A YA ofsto] ZTrol Al
B ARl Zefet Z%‘E?JXWOHE H7FE AHMMSE &4
20~247). EZ ﬂ% ol A, FA e ofeha] Aol Ylea
glsion], & 1688 FeHL e 1H(EX, n=8)3} Hi=

Z(CON, n= 8)Oi 729 TR B o) gkl
AR W83 A AIAIA] B of) GE 13 2t

1‘1_.1_.

L, thapE S 5= 74A] o) el sigahA] b= A

2. Ed, AEdadso) sigetA] b= A

3. 2 A 9 v 5ol HofshA] Y= A

4, Al QA& 2ol ZofshA] gh= A

5. 12%F €% % 80% o4 &4 7153 A

H 1, OExe| X £ (Mean+SD)
- BMI MMSE
AlxH = A
|—|'°|(Yr) = o(Cm) Iﬂs(kg) (kg/m2) 3]

CON 66.19 155,12 56.31 23.31 23.50

(n=8) +5.41 +7.18 +8.37 +2.64 +2.07
EX 65.04 155.00 60.91 24.85 22.50

(n=8) +4.73 +3.54 +9 52 +2.42 +1.92

2. AAHxt

=
16789 BRG] 44 el HlEHHCON,
)7 FetHl A LEHTHEX, n=8)2& TEsIgch 25
5 AHgBte, 1254 5= 23], v
50] Hetl s -l Hefstalh, MCI w-s 223 44
&5 40%, FEeE 5EolH, kol HE
sl AA= AT A A=

o
o ALHS UL, 25

FeE B7F 9 7|Este] Helsknh. 125 Sl digh AR -
& AV e Skl A LS F 29 AR, o
58 9 &5 Akl Fodshdlar, Ad A K o

Hho} 28 =9 th(1263-202309—
HR-082-01). & ¢I7-9] daddAe} A= (a9 DIt

- OJ8X} M (Total n=16, CON: n=8, EX: n=8)
- ZHO|HAIME] ZAL

EELEE
- AHEY & ABEAL AS, HIIIE”E, =42, MEX|E,
LS, JX H 51X 2 7Is, 7AE,
:Lx|_—rLa1 oA
- BORES ZAL, ZOIHANE ZAL 285 AL
BBT, MMSE, SGDS ZAIX|

= ‘ﬂ‘_rLi’J AMA A AAR= QIbbt] 720(Biospace Co.,
Korea)& AHEsto], I@te] Al5(kg), AXLE®), =4
Fkg), XJ]?:_‘%X]—,—(BMI kg/m?) W YRS &4
o, &4 A oA} AL S B oF 1087 FAlst
], A A1AA(DS—103M, Jenix Co., Korea)S ARg-3}o]

ol
> o X8 l‘l-I

i

318

s

e 2% 7, A8 BE T4 PUTE A, mr
e Sl SAYOR L W, Fulo] Sebrt FAL
SAG AR A, PO IS FI 102 7 A F
Assick, AAL % ek FASET, 208 27 & 7 BEL
ARSI

2) LeQIR|ZZAL (SFT)

AGAARE fl8to], 604 o] 7473t =219 AAI7]1 5= &
7¥517] €8t §|A~E<Ql Senior Fitness Test (SFT) AARE
ARESFACHRIk] & Jones, 2013), AARSE-S AF-51A] £ 7|
5. R, 2ATE, WHA WA TR, AX 2 ks
7t W2 oz gto} gk <=0 2kg WS E1l, HARAM

A7 o] wol o Bow BE TRIACF U sk
B2 30 7F aggttt, oFA| I 715 B7h= Rk o A

S Ti=E T 1—
oA ofS 71 oko B wAE) §, AlZof ukZko] o)zfof A

Z=OIRIRo) 01 olo] 125 Wate|Avt MRS, QIX7ls U 2230 Dlxl= ¥ 65



olilet = BAS 3027 St A7 faH
A7k F2 ARgEHE £2 o FIR W73, e £
2 B TR, T 9] 4] Afo] A2l(em)E S
242 Ag3lel F 23 ST 1 B AESH

e ) 2e Yol 8 cieig gom W
PO US| G 7, $4 L7 AR Z2 el 4
9] 02 59 WA Ao 4ok, 5 2

F Bk ABsich BIY A ol ke Avefolx

Ape] AR g0l whek, 2,4m ol Gl AL THFE WhE
S5 HYOR B, U AFOR Bojol o] gk F A7
(sec)& 71531900, % 251 374 F B Agsiglon], RE
AARE B A A F RS W gEol 9l

< Aol EsHA A=

22T
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A= Berg balance test (BBT) #HAA|
2 AL wEAel 23 52 0 WebEel A
g 371 e 7—‘1%@1‘3 B7Fe 4= Sl = tolthBogle, &
Newtonerg, 1996). AAFRIEL & 1472 otolgl= Al o
A dojAf7], ZA] glo] ARk A QL7 A[A] glo] kol gl
dof A ZpAJof A SfAtof| 2E7], AA] Glo] QJRfef A thE oJAtE
o|Fsl7], = AL AR Al 171, ' mok A Q7] A e
2 &W7] 27 Ho] 571, FEohir|(YF, LEF), 360" =
7], 3 WP WoE el S]], 3 uke okom Hol Al
oA A 017] SHakz A Q7|2 :[L/HE]E] 7y B8ke 5A Ax
O-NA 4872 H7hE), F82 0~5670]H, 453 o]
AFe AAF 21~4088 YA =998, 0~2088 JAF 19
o2 gotEn, & AAF =Y AlF =S} B e r=0.97,
r=0,99°]c},

4) 2| ZHAIMENZAL (MMSE)

QA7) BrH= AAE AN % Aol Ads] 9
3 1318 A4 =9l ko] A AL A ALK (Mini—mental
State Examination, MMSE)E AF&3}9tHCockrell, &
Folstein, 2002). B7}erE-L A7 Add (524) A A
6A), FAHT % AHER), 719556H), Al@H). 719
A7), A8 RO, F s08FoR, FeAL 2
=3 Xﬂtﬁi o A9 14, ¥skA] £ A 07eg
Brisitt, $HE 0~308 202, 247 o4& A4, 20~24%
© QA7 A3k, 199 HRke Ao BohEc £ A
A=) 8 BFELE 120,96, r=0,94 0|tk

5) =01 223 ZA} (SGDS)

282 H7}= Short Form of Geriatric Depression
Scale (SGDS) HAMAE AME319 1L, o]AL Geriatric
Depression Scale &3} & 223 714 AltAlo] =& 15
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Mol 32 S48kl At 97t matolo(E=HA] 5 1999).
A e 2 e A foﬂ S GAZ} o T o 22
Hoks Ao 1,57, 11 13tﬂ wFolA ohY

g3 49 190

4, ATIX [0 Ol TalEA T2

= A0 FetE| A 5 RIS FHlRE HE, B 26
408, Fele5 5RO 1Y 508, F 23], F 1257 AAlE
gcd =z 7k 3AL (5% 7 512, &% 7F=E Borg's scale
< olgsto A2t &5A4(RPE) 10-13 % 10}93\‘:}. o
AL Q101 AS nEjate, AlY it 55 45 w5
25 1Y AABIAAL, &5 Al 55 %%@% T4, 11
SA| 5 FHsHL FAZ HAskeloh DR Ao Fe
7F kol wetElE, 35ttt Ao R 5 s SR

B 2 AZQIX[EO] LI ZEtHA T2 T3

o2
ZHI2S TN AEE, M2t 35 5 10
Level 1: 1~3 week
AlEL ATOI 2H|0|M, AlO|E 2|1 &,
2, 2|, 2t & 2T ME,
AO|E &=, & 8IX|
Level 2: 3~6 week
ABHG Sl ARE Z2 ] THA,
oy, Uz U /€,
ojLE & MZ, 0|z B3X], stz X w0 -
Level 3: 6~9 week 13
AFE 9 WS @ 21 =2alx|,
&0 Ty A QE HiE, X|AE QE QE HiE,
Ezlo|MA 0IAE1|A=| oC =2
Level 3: 9~12 week
gX| #1= 0|LIE, AOIE HZ,
A2l eol=, 3| Y= OjUE,
HAE DA 2= HHiE o 2= HHE
2 AEY Y L SE 5 10

T
Ho
Ot

X‘IE'.I,__O

5. X=X

2 Ao B HlolE= 5A #7]1A] SPSS 22.05 AR5t
o, &5 Al W AlAIRA, AlE, JAA7F E &5 Aol
£ v BASHT 2 e F I8A 4 AEEE W

54| ¢ wiitel, B TAMS HE FAES ARSEIS
, Agk 7k9] 2fol= Mann—Whitney U testES ARSI,
At Y Al7] 7+9] Afol= Wilcoxon signed rank testZ o]
g3ttt dojA RE g Hi U FEAXE F7|519 0
), Fo% a2 a 05 ot}

_EL_I



ok ZF f-2Jgt Zpol7t Ubet
UHA] %‘&’M. él‘& W Al7] 7k i}°l°ﬂ A= E 159 AF, Al

=, WA ol gk 7Ha7t L}E}”ﬂ(ﬂl
12 Al IHPE z=—2.521, p=.012, Y
A 7 2 460 p=.014; % 3), 8k CON 1&9] 4
Ak 9y WH AL ZIISAHAALE: z=—-2.524,
p=.012, WA z=-2.530, p=.011; & 3).

2, o9l #| 3} (SFT)

A 528 Felst A1}, EX 152 CON 1829] H|ate] 7l
oA et A7 Uebg (WA p=.021; % 4). H
o Yl A7) ZF Apolo e EX 1E AR WA AR 44
o] frastal, a1A] & 7)s 9 Aol FrbeATHIE A
z=—2.521, p=.012, 1A & 71%: z=—.2.536, p=.011, A}
2 494 z=-2.533, p=.011, A& z=—2.533, p=.011:
3 4). BFH, CON 1F9] wIxdAdo] S7hstaL, siA] & 7]st
A o] TASFATHUIA: z=-2.240, p=.025, 3}A] ¢ 7|

P

3, MHZY e

51 z=—2.527, p=.012, A9 z=-2.383, p=.017; 3% 4).

= 53 Hél (BBT)

K

48 58 Bl EX 182 CON 1E0| Hlale], ZLE
2 FjulRt 2pol 7 e tHp=.001: & 5). Fdt W A)7] 7
Zolef A= EX 259 AR BBT7F FofaHA S71gt E'_PUH_(Z—

—2.555, p=.011; 3 5), CON 182 7tAalckz=—2.271,
p=.023; ¥ 5).
4. 91%| 7|5 H3} (MMSE)

91| 715 H7loA EX 123 CON 18 Ato| 9-oJu|st 2}
o7} YERRA] oFoktt Aok W AJ7] 7F AjojoflA= EX 1E2)
AFS MMSE7ZF S-9154 27}l (z=—2.414, p=.010; &
5), CON 1gol|lAl= Wsht ¢loict,

5. L2Z H3} (SGDS)

S92 WrloA EX 182 CON 1&gl 718 7+ 2}
o] fougt zfol7F Yebthp=.001; & 5). Jd W A]7] 7F
oo A= EX 220 AFS SGDS7F 7HAstaal(z=—2.527

CON group (n=8) EX group (n=8) Diff
Pre Post Pre Post Z P
#ZE(kg) 56.31+£8.37 56.72+8.48 60.91+£9,52 59.80+9.34* —0.840 264
=722 kg) 19.61+2.40 19.28+2.26 20.83+3.09 21.43+3.61 —1.472 141
HIX|[WE(%) 34.07+4.37 34.88+4.34* 36.26+4.10 33.88+4.68* —0.631 528
BMI(kg/m2) 23.31+£2.64 24.08+2.84 24.85+2.42 23.91+2.17 -0.105 916
LHZE K| S| 10.25+2.91 11.25+2.86* 10.87+3.64 9.37+3.06* —1.488 137
Value are mean (M)=standard deviation (SD)
*p<0.05 from Pre and Post within group. #p<0.05 between groups.
H 4 M= Hs}
CON group (n=8) EX group (n=8) Diff
Pre Post Pre Post Z P
oI A" 4.81+0.89 557+0.87* 5.37+£0.82 4.63+0,50* —2.521 .021
x| 2715 22.50+5.92 21.37+4.13 21.62+5.44 22.50+5.97 -0.263 792
SHX| 2715 25.87+5.51 20.51+6,18* 22.37+7.50 28.01+8.92* -1.738 .082
x| /oy 14.34+8.30 14.27+£7.90 16.25+4.97 13.04+4.31* —1.052 293
SHX| /44 -0.56+11.62 -1.18+£9.64 0.52+12.53 1.11+£9.61 -0.315 753
X7 62.52+6.45 59,25+3.21* 51.87+5.48 63.37+6.33* —1.893 .058
Value are mean (M)+standard deviation (SD)
*p<0.05 from Pre and Post within group. #p<0.05 between groups.
H 5. #¥sH, Ax|s, 225 Het
CON group (n=8) EX group (n=8) Diff
Pre Post Pre Post Z P
BBT* 22.75+1.90 21.75+1.98* 24.25+2.54 32.12+3.44* -3.373 .001
MMSE 23.50+2.07* 22.87+1.80* 22.50+1.92 24.12+1.72 —1.389 165
SGDS* 21.37+3.24 22.75+3,01* 20.50£3.02 15.12+1.64* -0.790 .001

Value are mean (M)=standard deviation (SD)
*p<0.05 from Pre and Post within group. #0<0.05 between groups.
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p=.012; % 5). CON 122 W7} LR ok},

=2

A ejuete] 2083t FA= AW EAE oS 7HakE
Shw Z7HA A 0= sl Qlok, whepa] Auf ofi-s 9
ok 283t ¢k nidst= A, 7HA| 98] 9 57F o4 4
2 $igt A HA dA7F 2 74011’/} ofof|, & &+t MCI ©
A el i LA FAE AR F Aol Aatol tiste,
oh&3 Zo| =98z} gitt

AR, & Ao AR 2 HAIA EX 15 AR A5, Al
AE 2 AR o] 7hAgE ¥, CON LEoll A= A4
WEY WA o] F7tskelh, 0174% et~ SA7F 97
o] WA H EREYE FookA H4aAl7]aL(Malvini,
2022), Ao A A o9 BMI hAe] Ego] Hrh= A
s Lo} el x|stcH(Aibar et al., 2022). Pucci, Neves, &
Saavedra(2019)+= 118 042 :701 4 5] AR 3
2 Wk ofuet, AR Frtele AabAoletal HAlske) A
9k 2 Ao FAIE eolAe A 1 Zol7h e
U}, AT EX 159 A, AAHE Aae MCIY A
F 250] 4lA| 24 WSt folsiths A AlAkskaL, X|uf
o QQlQl vk ¥ G s odet 4 315}“ ollA eJu]7} Q)
th(Dake et al., 2021 Wing & Look AHEAD Research
Group, 2021).

EA, & A gAY TR el #4359 @*}(BBT)
Aol A 7F Fofgt o]z yEbTt, o2t At

F

Al o of/de BetE| vt ofkel 71 AR gl HIEM
BBTY] o]5A], otAA], A4 W B2 #30o o axpdola, &
T ER N T 9 R8s SOl astdnks A7

The} HERo g o)z ]?}E}(Pradhan Liu, & Liu, 2023). &

8] EX 159 AR SFA] T 7]5a A R A ¢1Qle]
THATE et 4= Qtk= HollA =58 vt 513(Chen et
al., 2022; Hu, Peng, Ren, Wang, & Wang, 2022), H+
o] 654 4] w9l thA o= gt A-tollA, et A 70|
49 &5 Lol Blske], AxF 9 AR] AR ST B &
oJsjrt= Autet 72 wetolth(Lacchini et al., 2022).
A Edof ek wEhEA oA, MCI &5 5 33] Hr} 23]
=5 HER i3] 60+ ol A& uf, A7 A ool ¥ =
th AA = Zhang et al., 2020), SFA]9k 2] ofjw =5t
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