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Effect of acrobic endurance exercise on brain function in disabled elderly

Yhnulsonoda(OT)PhD)U

1) Rehabilitation Units, Shiga University of Medical Science Hospital

Abstract

[Purpose] The present study aimed to assess whether endurance exercise intervention affects brain function (eg. memory,
attention, or depression) in disabled elderly individuals.

[Methods] Thirty-four patients who were certified to receive insurance for long-term nursing care (mean age, 77.76 £+ 7.66
years) were evenly assigned to the control or intervention group that underwent training without and with aerobic exercise,
respectively. To compare the differences before and after the intervention, the Barthel index, Senior Fitness Test, 5-minute
NuStep, Geriatric Depression Scale (GDS), Trail Making Test (TMT)-part A/B, and Mini-Mental Status Examination
(MMSE) scores were measured.

[Results] Among the disabled elderly individuals, only the group who performed aerobic exercise indicated favorable results
for exercise tolerability and the GDS, TMT-part A, and MMSE scores (all P < 0.05).

[Conclusion] The findings suggest that aerobic exercise in disabled elderly individuals receiving nursing care is beneficial in
terms of brain function, which supports previous studies on aerobic exercise-related indices of physical and mental
functioning.

Keyword disabled elderly individuals, endurance exercise, brain function

T ®IiC Do SN D57 E DRI T D kR 2 72 BB W

— IS, R OB K RE R X OV o K AR 1 HEENTE A, EETHE, FHRFEBICE > Tz A&
ML EBIETFLTWLS Z enmbi, HAZERK W) 8 K ONFREN B W 7 O AT 2 B 0l T X D W REME
XL RDIENEEBTHD. 1990 FEEHN D, HEEIC X ZOWTH DA, EBHET v Fog Y7 OE=
LRMBENICHERE COXERIVHRE SN TE Y, ANMREELT—BERBINLTWS[6-9]. FICHBRE
SEEBICL VMG A G E LREERE DN % @@m@ﬁuﬂeu%wyay@¢#m7mfﬁbf
bbb T BIE VoA =X LN ERICHD EEHN HON, WMERICHLORELZRIET I ENMLATE
. Zofich, EEICIVMNOT I REELT Y [10-12], i) ;xﬁ“éwu%ﬂ*& EDYE T F i #F T
L, bAWEMNOT Y R 7 4 OB 2T 5 LEFICBEIN Lo®RELHDH[13]. iz, EHE)
ML%W%@%#’&’iDI%%E%%ﬁ#574 52, TADA, TINAL~ =, N=Frw
— PRy 7 BRI A 5 2 %, &5 2 I3ERC i, MR o X 5 2R ERERICE W T L B AR
7§XFV~V5/%XFVX_é%éhTP5ﬁg EFREBTDHOIENREIN TV D[14-18]. AL TH

Received: October 20, 2014. Accepted: January 5, 2015.
Correspondence: W ER R FEFHMMIBHEY ~EUTF— 3 8 HH KR
T520-2192 KHETTHAE H A s 0T yuma@belle.shiga-med.ac.jp



B

2000 AFE 2D, EEOREM - LEICKIE T EEN R
SN TWVD[I9]D, XZEOFELH KRR L N LE
LEDEDICHEB LTV DI AHKETH S, —E,
BAOBEEALSEEL, RBAESEE > >BE, Bi#
FEOWMMMPHERNBEL 2> TL B30T, &g s
THH KRR X OUEM - BagREo L H NS EL B
LB Y07 7 AOMNBNEE L W, BEEE
I, EERELRZORFEHES s TWD.
FZCARMZ T, EAERTEF ISR LRk 72
FBFEEHEZFLE LT 0T T ATV, 19,

EEMESCTEE R EoRM - KRB E L2
DN ERE LT,

MR EHE

1. x5

KRN REZ, RERNOET A 727 —
OFRE (BEN#ERESINLHE) T, ZEICHLTY
NEYTF—vary (LT, U») BEBEINATND.
WEh 63 4, MEBIFINBAZIT > TW5D 324 & EMANFD
HEIT>TWVWD ILLOFAEBED S 6, {HBFNE O 7 h
THMEERZIT O M AR L LT 20 4, EMHNEO A
FEhOXBEEE L CHEMEBENEE LR Z /2 20 4 %
WML, 20T, PRGN LK T ETOHM
WZBWT, BN CE BT e L. %t
BEIIZ~ANV Y X EEICH > THERA VT +— A
Fartvr b&fTwv, BACTREEZSL. 2B, &
AMHEMPORIMIKT2RTHEOGEEND N, HEECFHAM
WX DR /RN EE T & 2 V0IE EEE ORBAIE O F,
BMEEL AT H2EEZ AR E L.

s
2. Fiik
1) &

BT, EEHEREIZB L T Barthel Index (BLTF,
BI), Senior Fitness Test (2L T, SFT), 5-minute NuStep
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RS & MM AR VISR S E T FEICHEC 22,
MR HADOBBICEPE T MR ZE LEIT L7z,
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*2-minute Step Test : A/, HFT2HEDT b
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Men Women
Chair Stand TR fi FAZAEBE, WORTTHZ 27 v XL, 30 FbH 11/17 10/15
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Arm Curl R ¢ (women 51b; men 81b) T%#HEFF L, 30 P/ 13/19 11/17
(I=1) TH & 2B E WD . (<11 (<11)
6-Min Walk " 50 Y—F a3 —2x7T, 6 7MOKBITHEEZ  470/640 430/585
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(B knee D % 171 ¥k (=69 (=69
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MFmoh B2 Y, 8 foor §% HATL & — 2,
Ty O o ST x WOHTCEsECo, —wBEommsm (040 TA52

2D

M) FREITELE, AMETIRIROLIICEE L. §) B 3ke, LM :2kg D EEEHEH. () &, o
A7y T T2BEN TN D (EAEBbTRE LI L ICEME 1#LT). (§) HITHEHIT Sm 0.

S0



ATRFENEF OB 7 11 27T I HNE R E O AR I BT R
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*Height and Weight : £ (KB 25 M L 7.
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Mann-Whitney fR &, A H#RIZIE Wilcoxon fF = fF)IH
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WX BB, TV oA <~ —RISERAE, KEEEE T
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@ SFT EEMEITER 1IZRTEY THDHN, *MBHITT
JEHERE 3 K OVRITHRE D & kM DR T &2 58 & 2 LY
TeEF EmE S T, MMSE B A CTRAK T LR O (R
23). B, =T 4 UNRNTREFETRAINELLE A,
BHNTTT VT 40— 17 80% L LOEFIE TH -
o (ARAREBER DRIEMITEENLF ).
ARNCE T D 2 BEM OFEMRE R O FE W (£ 3) 13,
2-minute Step Test (ZFWT, RBEEDOF BN AREL D
HEIZE W (P=0.046) HEERE X R THELH LTz,
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#2 MBEHEOER (BT )

JiE 1 4 1] A it TR & EE BI MMSE
(7% ) () (5
Al e 82 WE e, e i R RE,  FE K0EE 100 17
A2 % 76 Jibd A% JE (K EEAE) 95 14
A3 e 70 FFALE Sz e, 25 MR I B E 100 29
A4 e 74 ERER () BIHEiE, 48 8 PR 75 28
AS e 74 ERVERBEEE, HFRF, BRAMX 90 23
A6 e 74 BEIR I, EIREIREFY, BOE 90 24
AT e 74 25 3 VE N HE S 95 22
A8 # 75 I 9 95 29
A9 % 75 BB vy v FEE) 80 29
A10 % 87 WA ZE, A =T ¥, RAE, FEIW 95 20
All e 86 I VE R B EE, 2 8 R I B 28 85 26
Al2 e 81 R M (REME) E, 55 R M i B & B H 65 29
Al3 e 76 25 VE i BE i E 95 26
Al4 % 76 PAVE, BB, & MEEHEE 20 19
Al5 e 79 RG] 100 29
Al6 % 75 Jibd H of (72 Py BRBE) , 3R N iE 25 16
A17 LS 80 LR VEEME (JEHE) JiE 100 28
B1 5 717 FRAVIE, M s Y E 75 17
B2 % 56 i A ZE (A7 v RREL, R EEE) 75 11
B3 e 86 B VEREHESE, & iR E 80 24
B 4 5 73 BEff, WEAME, LA T 85 27
B5 s 93 e RIRE ZE B T, 25 PEIK A 2 55 17
B 6 e 84 FRAVEE, M B HEE 70 10
B7 # 85 Mg, 77 E 95 22
B8 % 69 % F& M BN i 2E 85 23
B9 S 71 25 TV R HEAE 58 0 85 19
B10 % 77 AT SE AR, A KBRE 355 97 100 23
B11 e 91 e R BRE ZE B B, NEEdh, 75 23
B12 % 66 PR ZE (f2 7 WRHE) , &8 X0 E 90 20
B13 e 68 Jibd A FE (A7 P RR L) 60 19
B14 e 87 PEIR I, & R, 25 % M X RE 28 100 23
B15 e 87 M RE 2, A O EE, R 85 30
B16 e 79 HREBI, BRERBEEE, BRA 95 29
B17 B 81 Jibd A ZE (7 Fr RRE) 20 20
A1-17 @ XFHEE, B1-17 : MARE. RIME=T ALY A ~—BIBMEORERED Y .
Abbreviations : BI Barthel Index, MMSE Mini-Mental Status Examination.
#3 NMARTO2HEMOER
SF BEEE 5 5 3N R I NEE 5 A Be SR B B
7 A NEHB (HAL) n -2 il AR Y R 2 n - 25 il AR Y R 2 p fi
EW (%) 17 77.29+4.56 17 78.23+9.99 0.557
Barthel Index (%) 17 82.64+24.62 17 78.23+£19.68 0.144
Chair Stand ([8]) 15 7.20=4.36 17 5.17+£4.65 0.625
Arm Curl : fil & F ([A]) 16 13.65+4.52 14 13.21+4.38 0.529
Arm Curl : FEFI & F ([0]) 15 13.33+4.80 17 12.23£3 .41 0.178
2-Min Step ([E]) 16 72.93+£59.82 17 30.29+39.41 0.047*
Chair Sit-&-Reach (cm) 17 —2.42+12.24 17 —528+12.04 0.490
Back Scratch (cm) 13 —20.93+12.07 14 —26.04+13.10 0.299
3-Meter Up-&-Go (#) 16 16.85+9.43 17 26.22+19.23 0.113
Height (cm) 17 149.33£7.72 17 152.45+10.1 0.278
Weight (kg) 17 53.71£10.65 17 52.75+10.52 0.547
5-Min NuStep (#5) 17 285.29+122.26 17 288.88+137.78 0.796
GDS () 17 13.52+4.06 17 16.11+£4.15 0.081
TMT-A (F) 14 302.33+179.50 13 285.92+117.87 0.716
TMT-B (%) 10 362.35+141.05 6 267.86+114.85 0.193
MMSE (£1) 17 24.00=5.14 17 21.00£5.42 0.115
M1 HEFO YR 4.17+1.50 4.11%+1.05 0.497
M2 T R YRk 4.23+1.03 4.05+1.19 0.652
A 3 AR A 3.00+0.00 2.88+0.33 0.151
M 4 FHE 2.71%£2.02 1.88+1.80 0.187
5 W SRR 1.64+0.99 1.94+0.23 0.752
M o6 BIEFHAE 2.00+0.00 1.52+1.00 0.317
7 %E 0.88+0.33 0.58+0.50 0.057
&R 83 B A 2.76£0.56 2.05+0.96 0.013%
M9 BT iR 0.94+0.24 0.88+0.33 0.551
10 fEXC 0.88+0.33 0.64+0.49 0.111
I PR E 0.76 +£0.43 0.41+0.50 0.039*
* : p<0.05
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WEEB (HAD) n -2 il AR Y R 2 -2 il AR Y R 2 p B
Barthel Index (%) 17 82.64+24.62 81.17+26.07 0.285
Chair Stand ([=]) 15 7.20+4.36 8.00+4.31 0.064
Arm Curl : fil & F ([A]) 16 13.65+t4.52 13.00£5.71 0.975
Arm Curl : FEF] & F ([FH]) 15 13.33+£4.80 14.53+£3.70 0.192
2-Min Step ([a]) 16 72.93+£59.82 83.62+£59.00 0.239
Chair Sit-&-Reach (cm) 17 —242+12.24 —5.11%£12.04 0.109
Back Scratch (cm) 13 —20.93+12.07 —21.41%11.82 0.075
3-Meter Up-&-Go (#) 16 16.85+£9.43 19.33£16.61 0.836
Weight (kg) 17 53.71%£10.65 53.22+10.66 0.507
5-Min NuStep (#5) 17 285.29+122.26 315.35%+150.20 0.943
GDS () 17 13.52+£4.06 14.94+6.89 0.232
TMT-A (F) 14 302.33+179.50 307.99+196.42 0.875
TMT-B (%) 10 362.35+E141.05 313.68£79.32 0.203
MMSE (#1) 17 24.00*=5.14 24.05+5.47 0.646

x5 ABMFBEHZEL T T L0 AHE
FL—= JHi FL—= 7%

WEEB (HAD) n - 25 il AR Y R 2 -2 il AR Y R 2 p B
Barthel Index () 17 78.23+19.68 81.17+16.72 0.071
Chair Stand ([8]) 17 5.17+4.65 6.35+t4.18 0.057
Arm Curl : fil & F ([A]) 14 13.21+£4.38 13.35+£4.19 0.833
Arm Curl : FEF] & F ([F]) 17 12.23+3.41 13.41£3.16 0.109
2-Min Step ([A]) 17 30.29+39.41 67.70£60.04 0.004%*
Chair Sit-&-Reach (cm) 17 —528+12.04 —4.77+9.68 0.836
Back Scratch (cm) 14 —26.04+13.10 —26.65%111.00 0.683
3-Meter Up-&-Go (#) 17 26.22+19.23 2455+16.06 0.246
Weight (kg) 17 52.75+£10.52 52.68+10.63 0.816
5-Min NuStep (#3) 17 288.88+137.78 352.11+137.39 0.003%*
GDS () 17 16.11+4.15 13.23£6.39 0.038*
TMT-A (F) 13 285.92+117.87 233.351£95.43 0.023*
TMT-B () 6 267.86+114.85 300.58 +144.71 0.116
MMSE (£1) 17 21.00£5.42 23.00£5.43 0.011%

M1 BHEFO RY R 4.11+£1.05 3.70+£1.26 0.096
M2 T R YRk 4.05+1.19 4.23+0.97 0.527
A 3 AR A 2.88+0.33 3.00+0.00 0.163
M 4 FHE 1.88+1.80 2.70+1.72 0.024*
M5 W 1.94+0.23 1.88+0.47 0.107
M o6 BIEFAE 1.52+1.00 1.88+0.92 0.659
7 %E 0.58+0.50 0.82+0.39 0.317
&R 83 B A 2.05+0.96 2.58+0.71 0.020%
M9 BT iR 0.88+0.33 0.82+0.39 0.655
10 fEXC 0.64+0.49 0.6410.49 1.000
11 XL 0.41%0.50 0.70+0.46 0.180
*: p<0.05, **: p<0.01
#£6 NMARECRBUTHEBRERAM L LB - K EE & 2 o M B RE %

5-Min NuStep GDS TMT-A

5-Min NuStep

GDS
TMT-A

1

0.027 (0.062)
0.027 (0.062) 1 -
0.286 (0.340) -0.628%* (-0.617%) 1

0.286 (0.340)
0.628* (-0.617%*)

N3 % A%, Spearman AN FHBIR % (MMSE % Hl#1IK 7 & U 7= mAHBIMR L) % KR *: p<0.05

3.2FEDNADORFIZDOWNT

X CIIA B2 Z L 2RO T 5K B RE O #E Fr

F, M ABED 3 % A% T,GDS & TMT-A(Spearman’s

W E -7 (24) 2, I LTI ABETIX 2-minute Step (£ 6).
Test (P=0.004), 5-minute NuStep (P=0.003), GDS
(P=0.038), TMT-A (P=0.023), MMSE (P=0.011) &

HHIZCBWTHERKELRD BN (F5). MMSE
O FALHEEICBE L TiX, /AR T IREEICITAE E
EROT, MABICEBWT
(P=0.020) THABOAEELRLKEL

B8

r=-0.628, {HAHBE r=-0.617) A B2 AOHBE %R O =

el & R o TBAEDO BAMES T, miEICE

R 4 (P=0.024) L 3%M 8 T OWMERANEE ERAERT O, 5o YD
Wi (£5). AR BERFEORMAHSMEL 2T WD, B
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JE CIXATBEAT B O RIT B ORK T2 535 2 & 238
LT EINTWD D, BANRIGEFIEORRBICITE
S TRV 23], 5 2¥FICE L T % Al 5H AT EF o £ RE K
TOFEEPRBEINT D[4 FT, T/ T IVK
ZICEDAEMFNRETHDLZENEHIN, V-
ARLHEB T UL TOFFERBED STV 2 MR
RGBT SN TR VORBIRTH H[25]. 2
D X DI RBEE RS0 B e & o JE R AR O TR IR 11X
K% 2 BFZE 3R BTV D 22y, I 4R TIRE B 23 K
BREZM LIEDZDITH R THD LWV MENS
LTV 5 [26-27]. E#) & W aRICB T %8 TiX
Kramer & Colcombe b 3ERE MIZZ < O®EE L TE
D, AMFEIIIE POMKAE L AEO K% b1
MEEDENWI[7]. £, ARFEEBL 4 » AWIT-
7= NFEBRTIX, Vo2max O [a k& W4T L T Aij 24 B B
OO 1 > TH LIRITHEZED DR ERMT
Z OB AEICH LRSI ERENDL, HE
OIER) B IECH BRI BT L) 2R AE
EROBEWEORMMEICEHFEE L 5 2 D A REME 1T
OTEWV. —F, MM EH T R —mtEoiE
HTLRAEEIEXEINRDIEV) HREL DD
[29-30]. ZDOXDICEBAMY AND I & THIZKRY
FTATRIREE L LT ENREL OBRETKESL
TRV, EHEMEROBFEICOWT LR DFRE
HEDDIERENTRBEIND. AFZEICBNTYH, HEHE
EE) O ABETOD A, 2-minute Step Test & S-minute
NuStep D HEAFRE /I DM L& & HiZ GDS, TMT-A
MMSE & W o ORI LR EX T 4 v P RHE BT
WBHZ LD G A BEIERIC & D M RE O W E N R
ENB. H52OWOFERD 1 D& LTHEEBRENET
BNDHN, I ORI LDER - LR, BAME~D
NN S5 N CTHE Y [31-32], AHFFEICH W TH GDS
L TMT-A IZHHBBR bR D D Z &6, #1952 (GDS
Z2a7) OREIC L 2 EEHEE (TMT-A # 1 A) DK
ERERICHD LB SN D, St ABEDO MMSE © F A7
HECTAHBRAZROLHEBEE, &M 4 OFF &M 8
DO3IEHEMETTHY, EHLLLER - FITHAEOFM
ELTH|ADIENTE, GDS (9 2) O&FEICED
RWRTHHERE N L E L LR TE 5. WMEFo T
THRTEHEITES OFE & EICE X, FriCaisane
TIREBTEO e 7T I 7 OMIIERE - e
B roREER-ZLCRBY, EEHEr+ DL
TR R 2 B 2 i EH 5 O — # A3 IRTE S 40 72 7T RE
Mn®sD., TLTC, Vr—Fr T A7) T %L
DFEDENTH 55, KIFF THUZ NuStep 12 L 5
FMAEHONRIIRZ OLITIR L BT 2.
NuStep (2 X% b L —=10 7%, BIEH B 22 FIR B
2 (12/17) XFERRE & bele U C, MM 45 B 5 % JRU%E B
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