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Effects of exercise and horticultural intervention on the brain and mental
health in older adults with depressive symptoms and memory problems

MAKIZAKO, Hyuma
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Among 202 community-dwelling elderly, 97 (48%) answered having specific
daily activities to maintain their brain health. Participants with specific daily activities for
brain health showed better performance in memory and ﬁrocessing speed tasks than those without.
Older women with mild cognitive impairment (n = 56) who had routine gardening activities
demonstrated increasing brain blood flow during verbal fluency tasks, while those without gardening
activity showed fewer brain blood flow. The intervention effects of exercise and gardening
activities on elderly subjects (n = 89) exhibiting depressive symptoms and mild memory loss were
investigated. As a result of a simple comparison that refers to the Control Group, logical memory
performance and the distance covered in a two-minute walk showed significant improvement in the
Exercise Group. No items were observed showing significant improvements in the comparison between
the Gardening Group and the Control Group.



B X C—19. F—19—1, Z—19.

1. BFZERRAGS W) D 5

EEEICBIT B O IERDOAE R R, 10~
20%FRELHERI S TRV . 9 SBfroE M
)72 A B U ADOFHGEIL, FEROBIBEREIR T
RLBHIEDRIEZ & 2T ERIK D0 & D
LanTtnall, 2],

—F . ORENZE T 5 8 HE S L
MO—ETHY . 2012 FHE ST 65 bl b
DEE DR 16%Z 725 462 5 NDNFRA
SEEXHTHEINTBY, TOTPHAELE S
U5 R R % (mild cognitive
impairment: MCI) %A 3 % &l 1349 400
FANEHHE N TS, 5%, BIEDH
R OEINIAFRETH Y . DO TRDT
D ORI G OELY MM TIER I EE G
HMThHDH, TOHMRTHRKOOESE
LT, EENC L2 H AR O RIZ L 53
BRI TRl O E RSN TR Y
T & ML ER (randomized controlled
trial: RCT) T WA 1T X B AT &
> T, TOMRBERSNOOH B3, 4],

D OAEDIFIEIL, FRAEFIE D HE /2 fE
BERFOOEDTHLZEND G, I OE
DI & FR I RE AR T 4 o [ R 2> 6
DFHINELDEBERRETHDLEEZD
No, TONAFELE LT, AR Ed%2
i & L7z S IRIEEh ORI X 2% B H#A
FCTEx20, EEEEDRWITATEL LT
ISR OB 7 E O EWIEENC L D MIE
PEDOZHRE B TE 5 [5],

I B DOFEEMIC I BRI SO AN, D
SWBEREOCREBETOY 27 2H4 55
WE D 5 S & R RE A BB RA T
HDHZEDVIRT I ENTEIR, Ml TEE
ARER AN e TR E L CAL @2 2
ENRTEDLEEZD,

2. WHEOHEM

(1) #7290 A FE: DR

PRI RECIMIE PRI KT LT FEERMIT A D
TFERLLCHMBEINAENE R VED 2
EPRENTWD N, EEILS O ATE L
LT, mlnE NERZ2 R 509 < ke ml
RN ATFEOBEMEZRRET AL EZHW
L7z, £, @lEAEm L TW5 BER
1HE) & R RE B X OVR AN G RE v o i if,
b & OB AT~

(2) 9 SER T O EFLEEEL AT 5
AR E Sk 2 FEIEM I AR
KRR =2 78— RAEN S 9 SR
KO E LIRS 4 A 9 2 HIs e i
P L, EN0OXMBEICHT HiER E L
U & LY TON AN 5 DIEREA
DN I RE M LSRN BN B D D D
ZRCTICE > THLMCTHZ AN ET
D,

3. WD ik
(D) W22 AT B DERER

CK—19 (Jtm)

BEDER TR L0 >BED &lmE %
MANORIGFE L AT L C, EELS DIEEY)
WL DR RN ATEERET HIEEL
T L=, MATEDREDT-DOMAEL L
T, MUSIEE O E i A EE 2 5 - T, ke
AU i T & D e O B B TR B & R
W2k o THEIEER LT, HURTEE O EEE 202 4
(K 76.3 5%) x5 & LT, HEBITHH
DIERED 7= DITEGR A TV D IEE) 0 F HEL
HE COSEIERIEENCET 2RO A
W2 CRPFE LT, Fio, EERNCT 1255
T 5 mEln Ak 56 44 (¥ 72. 0 75%) A b,
FEMERRE T oMM L L RS (F—T =
> 7)) IO M L O RS A T,

(2) 5 SfER L O FLIEREE 2 49 5 Hh
WAEE m 1Sk 2 FEIEM I ASh R
IANDOKRF L, R =2 R — R
2B LT 65 bl F OISR m g H D
U7 — kLT, ITARREDORY AL FLUE
I%. 9 OftA (Geriatric Depression Scale :
GDS T 5 AL E) BIOWREDEMEE A9
%5 (FBNREBETOR2OHLE. £1-
ILREIBMR A O . CHEPSRICIE LT 1.0X
EERE LOBRTOH ) Elig s L,
EENC X DM ARETIE, 1 [8] 90 yD4E
MCOBEEBHEICBIMLTH LW, 6 22 AR’
T 20 Blo7Ta T LEEtE L, KE -
FEZ=IC LA ARETIE, @ 1 A 60~90 Zrft
JEDLEF TR - FEEEL T LITITo T2,
S - EEEEIT 6 AT 18 Mo S u s
T hERM U, IR E R DR T, 6
2 H O AR I 2 B OFEIEE1T - 7=,
AR CIX, ARSI LT 89 4D
55, AR T GDS IR D720 80 44 (F
VIS 7301 k. &Mk 38 4) ICXK D pre
protocol T Z 4T > 7=, T AR ZWFET 5
FEERHMIE E 1% GDS, HLFERLIE. AR R,
BIVREEAGIE B X SRS, VRT T O
A, I BDNF JR ., fatHEBdiE QOL & L.
Z O OFEME B I3 THE, 2 AT
B, ATRZEM. BIRIEEE L LT,

4. WFFERR R

(1) #8720 AN FBe DERFR

KR LI oST2202 4D 95, 97 4 (48.0%)
DD D 7= DIZEGLA TWDIEED &
HEEZEL, BHLA TWARWEEZE L &
el LU C. WRERLERRE (HEEREE) B X
B REORENEBICBITHY (p
<0.05), HFEFLIEAREME GRILHA) ORE
DRI Th o772 (p<0.10) (K1), &
F X & 7R IE B O Sk PO B O I A R
Rz A BHE (T—F=27) OFEkE
AR HE< (1134) ., BUEITED HA T
BRVWREBICID A TR ERIE L=
#4404 (19.9%) W=, B (F—F =)
) AWZEDMMATHAEE LD A TH N
FHCHELT 5 & AR 2T eV O
D, B A TV D E TIETEEEEE DR



AEICEIFT (p<0.01), %072 385 FERE
(Mini-Mental State Examination) & R 4F
A TH o7 (p<0.10), F7-. HITH
WTIHREZE (T—7=27) I[ZHRY A TH
DT, D OB % R D HREE O DMK ME
MTdh-o7- (p<0.10),

X512, SR MCT IZE42Y L7~ Mtk & i
Bl 56 4 (CF¥) 72,0 %) % RSB E
(SEMBMRE) Yoo mitzHE L T,
HEMICEEZ (W—F=r72) ZFEL T
5% (38 4) LEMLTWHARWE (18 £4)
LT LT, O/, ARIRTEAREREKIC
iSU-Z)[ﬁl{}IL ﬁ?%i})mu » 6“ H I% E/j .
= (F—7=27) ZFEiL TW\HH Tk
(JBlb~E 7 m B RE) PAEEICE KL
TW= (p<0.05) (4 2),

— .-e»

i (ROWE) MBS (IRHE) NIRE (ROwE) LG i;‘fﬁf}
L PR g

-]

.

b

ER - ﬂ%rm

50

10 .54 [N
30 23 2 2" 3

20

10

0

nn.u@) THT-B () -\.lm ()
=K = EEL L
T pe<tld *p<0.05

B 1. BOREEOLDOFEBOFE L BMEE (0 = 202)

o SEERMCIIZE N T Sk L (n = 56)

Bt MEiE®SH Y GEMEILLE) (0= 38) 7224 5-'73] s
BEEBEL MIEMT) (= 18) 71545 T EEREL

0.015

s

P =0 039

0.010

0,005 ‘

A WIS ATEF A7 RITAHITEF
ORI L o@EEHL Y

2. FEEMETORILERTE (J8b~% o RE) Ol

(2) 5 SEfER L O EFLIEREE 26 9 25 H
WAEE Bl 3 k3 2 FEIEM I A% R

MR TIL, 2,524 BHD—RAT Y —=
VTN 2944 (11.6%) DOWEAERIE %2 Hb
L., TFEE 2T, B IALIENEIZ
Y LTCREOH LN 89 41T L5 RCT 23
B L7z, 89 4 DxIRF L, EEEE 30 4, 3
BERE 30 44, TR GEFE) BE29 4107 v & A
WZENY T BT,

FEATT — 21X, I AR TT — & ORSEN
ARETdH - T IEENRE 26 44, SEEIRE 26 4. xF
MERE 28 A4 THD, XR—AT A LV TOHERIE
WO A IE B IS CTHEEEITR D A n
o7, FHBINEIL, EEEE 91 2%, EEEE
84.5% T o7z, FaHliEE DI AR TOD
BB ERERE L U, M AEEUC RS,
i, MR BERE, K ORX—2 T A
fill 2 % N U 7= 2 HARIE [BlIF £ 7 VAT O
B, Bl (AIERRB X OVEEREE) & 2
Oy RIAT RIS L CHEERAAFE Th -
Tmo XBEEAZZBRE LB b 21T - 724
. REMRLIE O AIEEEAE (42, 0%, p =
0.02) 3 X OWRIEFEE (57. 0%3%, p=0.01)
WEEBFECHEREEDRE L, 2 s
ITHEBEIC DWW C L EBIRE CHEICWEL T
Wiz (6. 4%, p = 0.02) (X 3), KRR
MR L CTABREEZ R THE
mwgh&ﬂOKOOO@EkioffﬁF
KT 267 5 mimaoxtd o EE I AL,
%ﬁi@%&@@ﬁt;%%ﬂ%ﬁémé
T EDIRENTEN, FERIEETOI ABRIL

Eﬁmuj—é kﬁ‘f%iﬁ’)ﬁ_o
x
60.0
BB B MBS A
40.0
20.0
3.4 2.9
0.0
BEEIRE (n=26) = FRIRE (n=26) o WEEE (n=2T)

P B B E

SEGH (02 = EEE (028) = SEHE (02D
10.0
6.4 5T R
) .
0.0 —
el
2.0
5.0
SHBBE (n26) S EEEE (120 = MR (02D
B43. 4 AR Co S BEE R o ER
<51 3Tk >

1 Paterniti S, Verdier-Taillefer MH,



Dufouil C, Alperovitch A: Depressive
symptoms and cognitive decline in elderly
people. Longitudinal study. Br J
Psychiatry 2002;181:406-410.

2 Wilson RS, Mendes De Leon CF,

Bennett DA, Bienias JL, Evans DA:

Depressive symptoms and cognitive decline
in a community population of older persons.

J Neurol Neurosurg Psychiatry
2004;75:126-129.
3 Lautenschlager NT, Cox KL,

Flicker L, Foster JK, van Bockxmeer FM,
Xiao J, Greenop KR, Almeida OP: Effect of
physical activity on cognitive function in
older adults at risk for Alzheimer
disease: a randomized trial. JAMA
2008;300:1027-1037

4 van Uffelen JG, Chinapaw MJ, van
Mechelen W, Hopman—Rock M: Walking or
vitamin B for cognition in older adults
with mild cognitive impairment? A
randomised controlled trial. Br J Sports
Med 2008;42:344-351.

5 Verghese J, Lipton RB, Katz MJ,
Hall CB, Derby CA, Kuslansky G, Ambrose AF,
Sliwinski M, Buschke H: Leisure activities
and the risk of dementia in the elderly.
N Engl J Med 2003;348:2508-2516

5. EARRMLE
(BFgefR a8 . BFIE5yHIE R SRR e
T

GEEEsms) (BH6 1)
OBCBFRIERS . FREE TS « 858 TR D 7=
O BARR 70 E BN 1L, BRIR AR — Y &7,
e, 34(1), 2017, 70-75
ISSN: 0259-3339
@Makizako H, Tsutsumimoto K, Doi T, Hotta
R, Nakakubo S, Liu—Ambrose T, Shimada H.
Effects of exercise and horticultural
intervention on the brain and mental
health in older adults with depressive
symptoms and memory problems: study
protocol for a randomized controlled trial
[UMIN0O00018547]. Trials, A @A, 4(16),
2015, 499.
Doi: 10.1186/s13063-015-1032-3.
® Makizako H, Shimada H, Doi T,
Tsutsumimoto K, Lee S, Suzuki T. Onset of
disability by mild cognitive impairment
subtype among community—dwelling older
adults in Japan. J Am Geriatr Soc, ZE#t
A, 63(9), 2015, 1959-1961.
Doi:10.1111/jgs. 13623
@ Makizako H, Shimada H, Doi T,

Tsutsumimoto K, Hotta R, Nakakubo S,
Makino K, Suzuki T. Comorbid mild
cognitive impairment and depressive
symptoms predict future dementia in

community older adults: a 24-month
follow-up longitudinal study. J
Alzheimers Dis, # &t fi, 54(4), 2015,
1473-1482.

Doi: 10.3233/JAD-160244

® Makizako H, Shimada H, Doi T,
Tsutsumimoto K, Lee S, Hotta R, Nakakubo
S, Harada K, Lee S, Bae S, Harada K, Suzuki
T. Cognitive functioning and walking speed
in older adults as ©predictors of
limitations in self-reported instrumental
activity of daily living: prospective
findings from the Obu Study of Health
Promotion for the Elderly. Int J Environ
Res Public Health, #Fif, 12(3), 2015

3002-3013.

Doi: 10.3390/1jerph120303002.

(GMakizako H, Shimada H, Doi T, Yoshida D,
Anan Y, Tsutsumimoto K, Uemura K,
Liu-Ambrose T, Park H, Lee S, Suzuki T.
Physical frailty predicts incident
depressive symptoms in elderly people:
prospective findings from the OSHPE. J Am
Med Dir Assoc, & #if, 16(3), 2015,
194-199.

Doi: 10.1016/j. jamda. 2014. 08. 017

(k) GE1o1)
(D Makizako H. Physical, cognitive, and
social activities for frailty prevention.
3rd Asian Conference for Frailty and
Sarcopenia, 2017 &

@ Makizako H, Shimada H, Doi T,

Tsutsumimoto K, Hotta R, Nakakubo S,
Makino K, Suzuki T. Comorbid mild
cognitive impairment and depressive
symptoms predict future dementia in
community older adults: a 24-month
follow—up  longitudinal  study. 2016
Alzheimer’s Association International

Conference, 2016 4
OBEARIESS . BERFIEREIK T2 A7 5 H
mlnE At & UTsBRE 7B, 5 58 [
HARBEESZFINES, 2016 4
@ Makizako H. Community-based
interventions for mild cognitive
impairment. 2nd ICAH-NCGG Symposium
Taipei, 2016 &
OHCATRIERS. MCT (BRELRMEDE) &k
ORI, B 70 [BIHARE ) EES
£ 2015 4E
OFYCERIES . EEHC X 238 HE T OzhH
—Z DA T = AL BRI AFiE—. 5
76 [0 H ARBRFRIER Y2, 2015 4
QYCEREES . b O E TR 5
HpBE O R R ELH—FEEIE TR
DD OIEEBZH I L Zh b OFFE—. 2 50
[ HABL SRR AT R, 2015 4R
OPEBERIESS . EHIT AL L TOT 2T L4
A7 OAReME. 1 B B AL RE TS



TS B ARSI 4 B
REBFYFE, 2014 48

(OMakizako H. Exercise and brain health in
older adults with mild cognitive
impairment. 17th World Congress of
Psychophysiology, 2014 4
OPCERIESS, BHHBZ, THEE, AL
K, EF—&, 6. HEEEEHEICE
D B D FEFEHERF O 72 8 O TR Eh & 38 A F%EE
& DOBSE. 5 2 [A] B ARHUBER PR E R N
2 2015 4F

(&) GE7 1)
OBCETRIES . 6 FEEFEERECK T 8%
BEE O Ol T A EEREE. B (B
fm), BOARKES - (LHE (W) : @S
VRS, E IR AR, PP432-437, 2017
QBB . 3 EREnE OFHN  FRAFEEE
OFM. EBHEHz (B, Poammes - L
MR (FW) : Sl BEREs, R SR AR,
PP139-148, 2017
OYCERMES. %5 FEMCI ORI RO
2. M—3RFERED 2 7 ) —= v TR,
AbrE (B), BRHmz G : BN S b
LW EFRAETE (MCT) —2hHA 72 3R HE 7
Bia2HELT—, % 1 iR, E%ER, PP
192—203, 2015
OPCETRIES. IX. @nE—2. B mkma -
IHETEE. NIl (W), MEAT, HEE,
s, R, BEHEES F) 4B 0
PREEIRIESR ST, 26 1 AR, R E e, PP. 465—468,
2015

OBUARIERS. % 3% RBAGEDOBEE 22
V—= 7k, 3-3 BERMEE (CI)
DAV —= 7 /iE. BRme (F) &
BT &L D RO HIE—FBFIE T 55 D 7= D 0 1E
Bh—, % 1k, HHERE, PP. 113—119, 2015
OPEEIRIES. 2 F FRAUEDIRIE A 1 =
RXLE TR (%) ODAH=XL, 2-1 &
FC L DREREm Loy FHERE. BHBZ
(f) < SEENIC X B Mo I —Z8EE T 15
7= O DEBN—, & 1 kR, I ARER:, PP. 20—27,
2015

DBCATRIES . %6 32  THHBLSARE 38
JETES. EAELK (BW) :PT-0T BV =27 L
TX AN HUREL SRR, B R, GE AL,
PP. 241-257, 2015

(PEZE R EEME)
O Rk (G0 1)
ORI (G0 )

(D)
R B — U
http://makizako—1lab. jp/

6. WFIEiE
(D) WFgefzs
¥oBn  AHERE  (MAKIZAKO, Hyuma)
JEVL R R - Rl IR - Hd%

WFoe& %5« 70510303

(2) WHEH 117

55
T

#2 (SHIMADA Hiroyuki)
2= (DOI Takehiko)

2 fHfm (LEE Sangyoon)

sk
ik
S
ey

JAR (Tsutsumimoto Kota)
FI (NAKAKUBO Sho)

% (HOTTA Ryo)

EXRES (MAKINO Keitaro)



