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The effect of prevention exercise program for deterioration of
cognitive function in community-dwelling elderly

with mild cognitive impairment

Takuya UEDA *
Yoshitaka SHIBA** Naoki SASA*** Saori ANZAI**** Tetsuya YAMAGAMI*****

Abstract

Objective: Our study is to investigate the effect of prevention program for deterioration of
cognitive function, that is a combined workshop and multi-task training program which conducts
exercise and cognitive training simultaneously, in community-dwelling elderly with mild
cognitive Impairment.

Methods: Of seventeen elderly people selected by screening and intended to participate in the
program, three dropped out of the program (including one who participated in the program after
intervention but showed a rapid decline in cognitive function during the program). The
remaining fourteen (four men and ten women, average: 74.6 = 5.0 years old) were tested with a
cognitive screening test, called the Japanese version of Montreal Cognitive Assessment
(MoCA-J), and classified into two groups: a non-cognitive impairment (NCI) group (MoCA-J

score of 26 or higher) and a mild cognitive impairment (MCI) group (MoCA-J score of 25 or less).

Age and measured physical functions [grip strength, knee extension strength, 5 meter comfortable
and fast gait speeds, one-leg standing time, the Timed Up and Go test (TUG)], and questionnaire
of Daily activity, Health related Quality of Life in each group were compared between before and
after intervention using the Wilcoxon signed rank sum test. Furthermore, the difference in each
measurement item between two groups were analyzed using the Mann-Whitney U test.

Results: MoCA-J scores before and after intervention were 20.8 + 3.2 and 23.5 + 2.7 respectively
in the MCI group (P=0.035) and 27.0 £ 1.3 and 26.3 + 1.4 respectively in the NCI group
(P=0.102), and only the MCI group showed a statistically significant improvement. As a result
of the Mann-Whitney U test before intervention, MoCA-J scores in the NCI and MCI groups were
27.0 £ 1.3 and 20.8 + 3.2 (P=0.002) respectively and TUGs (seconds) were 5.7 £ 0.5 and 6.5 + 0.6
(P=0.01) respectively. Two measurement items: MoCA-J score and TUG, which had shown a
significant difference between two groups before intervention, no longer showed the difference,
but the MCI group improved after intervention.

Conclusion: We confirmed that prevention program for deterioration of cognitive function,
which was developed in this study, was effective in improving cognitive function in elderly
people with MCI. It is suggested that the progression of MCI to dementia could be slowed by
exercise intervention in elderly people with MCI.

Key Words : MCI,Cognitive function,Prevention,Exercise,Elderly
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R, EEEEOAE, U —% T OEmD
FiE | TMIGIC FAEE ORG(13 HE), HEE
A (125 H), RBIEEIOA A3 HENZ DN\ T,
x 2 FRIEIZ L 0 B bl & 52k L 7.

Z D%, NCIFEZ 0, MCI##4 1L LT, £HEn
CAT 4 J Bl A S L, FREEARIR T IR
WD E2RE Lz, 7ok, Stz IBM
SPSS Statistics 23 Z{#H L7-.

KWFFE~DOBINZ STV, BIFIIIHEEB L O
EHTOMINZL Y, HIEONEE B 7 LT
HHW, FEEICHEICTELE LW E3N
T 5L b Uiz E T, AW AL R i A=
R EREASICBWCAREZ - LT
it L7-.

(DR ERRIPEE DO HIHRF

26 [FOBANEREAR 7 ) — =2 T OBNE T 144
4TV, NCIHE 104 £4(72.2%: 5% 26 4, Lotk
T8 4, T 73.8+5.6 1%), MCI #¥ 27 44(18.8%:
BHE13 4, &t 14 4, FHEFHE 76.414.3 5%,
SD B¥ 13 44(9.0%: B 4 4, 9 4, X
78343 ) ThoT=. HAEMIIFEHEDOA NCI,
MCI, SD DEIZABEIZEMEE R LD, HEFE
SOTEENHE OF M IS OREHEE B S 136k
BENRD T2 BIEOFEREMEZF 1 IR EE
1.

AHFIEIZ BT DB ERAEEEIR & OBIA X
18.8%C, HHLDOIATHIIED 19.0%? & B5Teia
—ELTBY, AT E R LR Th D 5
Z BT L, sEMEERRWE OB T EmE
E V)PURTEIIC 15.0% THDH EHEHIE L TRY,
AT EE R L. 2T, SRENETIE, &
RS 9WOMUZ, HiIPII OB D, BREMED
BT, HELSEDT /33 —=0 5 ORHE 20203 EhE )
WCHIBLT 2 & ST, BAEREITOWVTIE,
AWFTED X 5 72 AR BINP MBI A 7 ) —=
VIREIIIBIM LS5 W EHEER S, AAFgE
2B TRREME SRR\ O OEIG DMEAE 2 7~ L7z JR
KThHdHEEZHNTZ. —F, MCI #H9 5#&1%,
Petersen H 21V, HEAEEEINIITIRE 7ok
ERHLBRWIENERINTEY, MCI #6715

FHOBEISIISATIIE Y L RFIC R T B2 b

DO ENLY, RAEEFIET HRIEMETHD

MCI OSSO BRMON ANEE THD EEX
O, PREREREAR 7 ) —= T ORREDS, RERE
KRBT IR O—ima24H 9 L&z -,
# 1. ZEOEMN=144)

JEE NCT £ MCI #f SD #f
NG/%) 104/72.2 27/18.8 13/9.0
TG %) 26/60.5 13/30.2 4/9.3
24 %) 78/77.2 14/13.9 9/8.9
SRR 73.8+5.6 76.4+4.3 78.3+4.3

SEEEEAE MR 72, NCT: No Cognitive Impairment, MCI: Mild

Cognitive Impairment, SD: Suspicion of Dementia,

O FRINBEREIR T 2~ TS OFF:

Tukey L2 X% 3 BEMOZ EHIRE DFER,
TDAS #5:5(NCI BEF4M1:2.4+ 1.8 5, MCI #£:9.3
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ZRat L7z, & LT, MCI B TiL TDAS 5445
EAFEfE NCT BECEE: U2 R L7=2s, Brifhk
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TDAS 7555
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CWT() 3.68:0.8 39307 533t1.9  **NCILMCI<SD
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Impairment, SD: Suspicion of Dementia, TDAS : Touch Panel-type
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Walking Time), MWT : 5m i+ T (Maximum Walking time),
TMIG-IC : Tokyo Metropolitan Institute of Gerontology index of

fti:0.143-0. 860 p=.022) DL &, LMETEH  competence,
D EMNEMIC J:Iji,ﬁ)( L, MCI iz AU R %}f{ﬁ]{ﬁz Tukey OZEHHRTE : *; p<0.05, **;p<0.01 ns; no significant difference
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BERE A BR EH NCI # MCI #% P
5 FE 26(25.0%) 13(48.1%) *
te: 78(75.0%) 14(51.9%) ¥
) ST ATy b HY 63(60.6%) 9(33.3%) *
Heprsar 7L 41(39.4%) 18(66.7%) *
¥ 1 [ELl - 3(2.9%) 0(0%)
NS H1~3 8(7.7%) 0(0%) ns
NI TT I 1~ 7(6.7%) 0(0%)
R FTau 86(82.7%) 27(100%) *
¥ 1 ERLE 4(3.8%) 0(0%)
A 1~3 12(11.5%) 1(3.7%) »
RIS D) I 1~ 42(40.4%) 5(18.5%) *
(RN 46(44.2%) 21(77.8%) *

FE4/%, NCI: No Cognitive Impairment, MCI: Mild Cognitive Impairment,
NCI Ef& MCI £ 2 BETO ¢ 2f%E : *; p<0.05, ns; no significant difference
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FHEAI%) 1/25.0 3/75.0
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THH 4w Xt 95%fEHEXH P
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*; p<0.05 ns; no significant difference
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YT REAWERBIN T 7B 7 1 7T B AEAERC L, B
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NCI ## : MoCA-J 134526 sl l, MCI#: MoCA-J 1551 26 AR
NCI : No Cognitive Impairment group,

MCI : Mild Cognitive Impairment group,

AT RS
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W72 7=, ARRETIE, 6 1 WhEIEE O
DHHE, BLETHZ L L L. WEHEEL,
Montreal cognitive assessment H A §& iR
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TR DFRAEREIZ DUV T DR A 2R FR AL A Al REC
HoHLEINTNWD 2 | F7=, MCI OHEDKET
90% CT&H Y, MMSE @ 18%\Zkbf L, BN <,
MCI DHIEIZAHMIEETH D D THS.

F7o, SRS, ERHEEE L ETEmL
7o S AREHENE 132 7)(Grip Strength; GS), i
J&f5 77, Chair stand test(CST), Timed Up and Go
test (TUG), BAIRAMISZAZIAR(One Leg Standing
time; OLS), 5m Fod A+ i (Maximum Walking
time; MWT) 3 L OY 5m P 2417 H ] (Comfort
Walking time; CWT) & L 7=.

BRI O, BAERE, BYEIUEE, HEERO
A, BERG R, EEEEOFE, Ur—F%
DFEREOFEE, HEJES), HEVEE), EERE O
L L CEFUEEIRE /1515 (Tokyo Metropolitan
Institute of Gerontology index of competence :
TMIG-IC), Y —> ¥ /%y NT—ZDOREL LT
H AGERR Lubben Social Network Scale G5 (LA
', LSNS-6), fHEiE QOL MOfFfE L LT SF- 8,
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KRt O FEHE & L C Geriatric Depression
Scale-15(LLF, GDS-15)Z#HHIL7=.
QI A
< IAHIRNEES 1 #I23FRk 27 42 8 H 21 H~FRK
27412 A 11 A, 1[0 2 Bifi#E4, £ 1 8~2
2 1 \OR_R—ATHEF 12 [IBE L=
DI ANE

MANFIFA LT, @) b L—=27, iEH)
& ERAERE b L— = 7 & IR i A EGR
EER) T 0 /T MNe—h—2FA L, fiomhcs
b CORT v 7iEH), BEA LY &0 2FEhF
FOU—7 v a v A X ARG (E & OE RO
it & TN —T B L OBRIRA~DIER L) 2 =
WTHEMEL, Vr—F 7 BEEZOTDT20D, #
O BIEEOBR TS OEk, EE) H il ~D 2
CIEREIE ORI DT T u—FEfE L. BR
M7 12 [RIOBENF OB 6 |2~ L72(3 6).
&b E
Moca-J 1550 26 501 E4 NCI B, 25 SR %
MCI BEE 53 L, 8ET MoCA-J 53 L OBk
e LOVTMIG-IC, LSNS-6, SF-8 Sriinifid
A =7, SF 8 Kt Z =277, GDS-15 D%
HEE B2z 2T, Wilcoxon DA INENZFN
MEZ RO TI ARSI A1 T-7-. £12, 28
IOWEL H DZ=D i 2 Mann-whitney @ U F
EZ FAWTEM L.
(DNCI 3 X O MCI B FA B
NCI 6 4(BME1 4, ZctEb 4, VR 71.8+
4.8 1%), MCI BECHE 8 44, i 5 44, VI 76.8
+42)TH Y, FRIHRHAIA EEIMER SN
72703 72(P=0.089).
O AFitE TORIEE B D2t

Moca-J 550 26 mLL Fa NCI B, 25 SR %
MCI BEEFEL, SRECHARILOSGAE L L
TABHL, AR ORI MCI BT/ ART 20.8+
3.2 M, JPAT 235127 5L, MEHFHIEE
7210 EANVHERR 7= (P=0.035). IEHE BT AR
27.0+t1.3 &, /TA% 26.3+14 S THY, AR
BTHHFIEERETIHBRBINE -T2
(P=0.102) (& 7).
BNCI B LU MCI BEDORERR L

Mann-whitney @ U E DR R, I ARIO
MoCA-J £55(NCI # 27.0+1.3 &, MCI £ 20.8
+3.2 /%, P=0.002), TUG(NCI #£ 5.7+0.5 ),
MCI#£6.5+0.6 7, P=0.01)? 2 JHH T NCI )3
MCI B b USR8 B AR 2 D T
7. F7o, ORI 2 B CHGRHAICAE BEZED D
LB IR ST, SRS 2 B COFEZEN

54 2015 4 )| X R—Y Hi7eBhk

MCI #£23.5+2.7 p1, P=0.058), TUG(NCI #£ 5.7

3 6. FEHWEREIR PPN ANE

b0 U—ray S
1| FRASAER L O IAAER 1
T IN—TFH DB
) A Ly R ) - E U —F
BEHGEEBNEIS A DI R TAT v ) 7« B H RO
WG]
A Ly i ) - 7 —3 L )
3 | EEGEEIEHE A DI R COAT > EERERE(2TE N
7, AT RTAT v ) ARt
A b Ly T R R S GREER T v Sk
4 | R, AOIRRTOAT v, HICA DONfes, Fodo T
THRCTAT ) RROIAT
A b Ly T i G - G GREEEEN T Bk L
5 | vARE LS CEIRALES - ATOTRAT Yy Sl A S
7, LY &0 e B DTH:
A b by T« 10 V) - G R
. VIR BFTCTETOIRAT v, SCFiE AT TR
CUFOE~AT v 7)), IN—TFTLiZL (dual task)
URIP 42
A b by T iR GER) G EE (T N
. _ . TN — 7k
VIR EFTOETORRAT v, ST )
7 ) ) . Ay AU |
LFDE~AT v7), IN—TTLIZL \
REfRISROIA
RSP 42
IN—TZ L\ SEBE IS i), & o
. ATy ViR E R
8 | ECHilcE b TCAT v, SCFRRECT
BRlzReoTHL D
DEa~AT ), LY &0 A (65
IN—T 2 L TOEE, RO SN A
0 DECIN—TTLIAT v /8l fErE UA—F T vy
Wi, TR, J—FZTEoL by TOrERD
SEEEA (53, ZANEROD AT D)
0 IN—TZTELDLY &0 R (ZANVER U —F T~y
DNDARTEIFOTL N ST S) TN
11 | FRESHER KO HsHERE
T =% INAT
12 L B
STHED

F 7. 2 FERFI TN AFT1% D MoCA-J 5502 b(1n=14)

iz VNG PN P
NCI #(n=6) 27.0+1.3 26.3+1.4 ns
MCI #(n=8) 20.8+3.2 23.5+2.7 *

St E(RZE, NCI: No Cognitive Impairment, MCI: Mild Cognitive
Impairment, MoCA-J(Montreal cognitive assessment HAEER),
Wilcoxon rank sum test : *; p<0.05, ns; no significant difference

+0.3F), MCI#£6.3+0.9%, P=0.174) &7, 2




BEFCOZENEE L, MCL AT F2R L= 8).
7 8. NCI #£35 L ONMCI BEOREF e 0fE B(n=14)

. ) MCI ##
ESH NCI#(n=6) P
(0=9)

. MoCA-J 1 27.0+1.3  20.8+3.2 i
SN

TUG 57105  65+06 *

. MoCA-J st 26.3t14  23.5:2.7 ns
SNt

TUG 57103  6.3*09 ns

SEHfiERE RS, NCT: No Cognitive Impairment, MCI: Mild
Cognitive Impairment, MoCA-J: Montreal cognitive assessment HA<
#EhK, TUG: Timed Up and Go test, Mann-Whitney U test : *;
p<0.05,%**; p<0.01, ns; no significant difference

SEATRFGECIE, MCI Sl (231 HiEE T AD
hEE LT, FREMEDER & TV B FED
B AP LIS S 2 Lo0EH A m L&
%2 LW, GHHGHES I T A MESEER O F N A
AR EIFSRE DHERFOREIE ORI E D) E, Mo
FAEO TIN5 L s DI TR Y, AL
HINE TR LR ThH T,

AMFFETIE, 12 B AOFER, MCI BEHTHET
R B R RE DM ESHER S vz, Suzuki
DIz LU, MCI 2673 2 EEIZB O TOITA
DNFRAIEERE D) 38 K OVEB IRFE DI T FBAIZ D
TRND EHELTWDD, ST ARBRE LTE, #H2
[, 6 22D ATA 45 BIOFETH - 7= 19,
%72, Ericson 51X, # 3[0], 1M AR 9%
HITTEY, HEMEMETONADIERTHS.
LocL, ARBFETH, 12 BIOH=EORELE HET
OFEFNO N LV, FREWEGED M) LA MERT 5 2
EMTE, L0 ZL OEMEIKT 5 A HHET
brHrrEz2 6N, LmL, MCI #lcBW\WT
MoCA-J #5 s A EDHERR S A28, BRI I3
LTz, S AT AREIZ DN TO X
LIRDBRINNETH D EEZ b, £, A
FENIBMELN 14 4 & FATIRIZ b LA Ze 2
EVRETH Y, Yo7V TR T AZONTD
BESED. ZOZEND, 2HBOREE S D
REte, SH%OBEOWEIZLY, SIEEEIES
L, B2 ERD ZENMBETHD LEZ LN,

£, EEHEAK T L@l g ooV To 7 1
Fua—7 v TRHETN—T TOEFH DY R— k
7o R PEEFRILECEMT S Z L pNEEEED
REGE STV ETEETHD L& X2

AFZEIN.
TMCI E#E 2B 2 DABEIEFEDKRE ]
@I DIT

WIFEIICIBNTO, REEREIR T TR OEB) I

Al EEIR O COEBN AL TH D & Sh
TW5. ZOAMBEEEFERE &0 L5 12z 5
MEVD T EZHONTUE, BEME TP~==7 /130
(2 KAV B O =((220 - H0) - 2L
B0 X GEENTREE(Y%)+ LFFRELIIELE VN D IV —
FrOT NI Y ALY TEd, B EFH
T 5 HEZRLTWD. FRADFHINZOWTIE, #5E
BEWROMZIZL Y, 15 BREFHILZb 0% 4 %
L C 1o i T 2 RER—a i
BILD T LB, AlRFEEE L VAR T 57
DONRFIEHINE, 2hEANCER 2 T 572012 b,
HEREIETH L EEZONDN, —FFTHEEN
MCI DFE TH DA, FRlEIAS T RA B,
ERE7RIE D ERE T E TV D NITHOWNT OIS HEME
DML STV W ATREMEDY B 5. L, kAl
FEDEEMEIZ OV TOREITRVONEIRTH 5.
[ JELES)

AMFFETIE, MCI 2 A7 % mEE 1CBT 2040
FHAOEHEEORETE B E L, EEREOwEY) 72k
TSGR DT D DR ERRZTHZ L L L.
@ik
O*t5E
AWFFEORGE L, Rk 27 45 12 A 25 A~k 28
3 H 11 HIZ 12 [FIBffE S 55 2 HloEdhZE:
DOBNE 174 B84, etk 94, VA 75.1
+4.4 5% & L7z, NEEARZ: EOBURE D3 7e0
Z LR L2 D 2 CRRE S L7
Of: Fitkas

B DIIE 21T O T2 Oga L LT, kst
EE Fitbit HR(Fitbit #9)Zf#1 L7=. Fitbit
HR (3500 B 2 T2 2 & 3 rTRE A aias C
HY, DO BRI TR & o DOERED
P CHERS 5 Z L N aTRE/ SR CTH 5.

OMIE Sk

SINE 1 IEEFILERTIC Fitbit HR 34555 L, @h#
KICBM LTz, BEDF 1 B)HEEF IS To
ARFAEHIIS AP OFHANE X 4) & Bl ARAEE©
DN A ARl O HEN THEEIEEE L, +45
7R AREHAI O ZE % S L7

ZD LT, # 6 [RIOHEDHRMNIE % i L7-.
HEEH L, OEFEEhRCcOfz ColRaE0s 7
fi), @FitbitHR TOfa%k, @1 /DRI (15
PO CONRIAEX 4 TEE) 2 Z L ZHUIRERICFTsk
AR REER S 7.

@FatHEpT

ZIMERBIZLY, FHllE LOR M Sz 1 451
OFHE L FitbitHR (2 & 0 FHH S -tk o7
LT, DRiRE2FH L, MoCA-d D5 L DR
OFARERI% A Spearman DNENTFIFHBIAEZ
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THMT LTz, £72, MoCA-J 1550 26 Ll E% NCI
B, 25 KRN A MCIAEE L C 2 BEROARARAZED
7%%, Mann-Whitney @ U #7E % FIVWTOMT L 7=
@F 5 R L VB
(ODMoCA-J 1551 & AR A2 O FHBIBIR

Spearmann DNELZFIFHBIRELDFER, MoCA-J
ERERE (=17, 1r="0.526, p=0.030)DMIZHiFt
FHIA B FERRIR RS 4, MoCA-J 154703
B 72 D1T 8, IHHREENKE L 2D Z EAREN
7=. ZDIENOHEHEIZIE MoCA-J &5 & DRIICH
B FHBERIRIIMER S e o T2, (R 9)

7% 9.MoCA-J 1557 & AR DTHBARS AR

HIEHEAE n r P
ity 17 -0.526 *

MoCA-J: Montreal cognitive assessment HAZ#H, Spearman OJIENFIFH
BERER « *; p<0.05, ns; no significant difference

@NCI #£ & MCI BEOREM Hei

Mann-whitney @ U & E % FhE L 72 #& 5,
MoCA-J 55(NCI 7% 26.7+1.2 &, MCI B 225
+2.2 4, p=0.001) &, PRHAZANCIFE1.17+1.6
6], MCI % 6.18%=5.4 [r], p=0.026)7 2 HEHH |ZHE
M CTOREZAENDH Y, NCI FECHEIC BRI T
H D EDER S =GR 10).

7% 10.NCT B & MCI BEDORFHREZZO R b

HHE NCI #:(n=6) MCI#n=11) P
MoCA-J 155 26.7+1.2 22.5+2.2 ok
iRiERE5 1.17+1.6 6.18+5.4 *

SEENEEAENE 2, NCT: No Cognitive Impairment, MCI: Mild Cognitive
Impairment, Wilcoxon rank sum test : *; p<0.05, **p<0.01ns; no significant

difference

AMFFENTINT, FRFWEREI T & RFERRZEDHER
DIMFHBEBIRICH D = L D3R S 4, MCI BHZiuv
THRFARAZEDIL R R ST 2 v, MCI &
EE RO T, JA<IUA STV 2B Bk
TONRFADFHAI I BA RS 5 Z EREZ BN, K
BFGECRER L7 ffi 5 72 04a5t 78 & O F B EHA
AREZR T = 7 T VAR OO DB A ff D FHH
DT OITMELT I 5 AIREMED VIR ST,

[ ER))

AWFIECIE, FREMEREIR T B 7= DIEEhZE=
DOFERET L2, ZOfER, MCI BHZIIERmE
REDM E&FRDT-—J7, FRARSRED IEHEE IR
VIERD Lo 7=, MCI O Ickt L TLY
AN AL TN Z & T, MCI 25 F8%WE~
DOBATEBIESE D Z LN TE 5 ATREMED R &
Nniz. iz, A7V —= 7RG, Hl/EES
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HE D 9 HD 18.8%M MCI TH D Z ENEHBMIZ
7eotm. Fiz, BRI MCIL 725 U AT @D
EDVRIBEINE Z EnD, BT 2 R
TYRAOEENED D ST
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