JEA ST BRI IE L i B

(EHFRFEORMse S H28-£FH-—%-002)

NETH e HET IR SV %
ERBSEGIZHE D B T2 D D EE

TR 28 R WIS - HIEHFRBEE
*

wrgefEs O g e Hi
SR 29 (2017) £ 3 H



Tk 28 FE NEFHEHET SISO Y ZHERMIZED - DFHAR
wis - HEREE B X

RIEMRERE
STV HEE T 2 Hll -5 < 0 2 BRIEHY I 6D 5 72 8 DAFSE

TR 28 % I TBh A HEE T 2 M-S < D ZRIKAICHE D 5 72D OBFSE IFFEBERLRE

MEREHRE
I NHETHICEDS Y X7 OFEIFIBIEEHIE
I-1 #&CU A7

"I TG A HEE T D M-S < 0 ARG IS HED B T2 D OHFE
— FEAEER L T Y 27 ORMRICHOWT ORE—"

[-2 ZREREE% OBIHOHMEEIR T o U 227 A7
ElE O T 26 VITENERER OBEIEIREDO B A F — 2T T 50
: JAGES 7 — & L ERIRT — & & ANt oA
AARNEFE IR D WOARE L B CWD IR OB
-3 BAMRY A7 (ADLAX T - BEIEERE) o 27
FEAFH % L Instrumental Activities of Daily Living B : Affja) & =7k — MIFSE
Exercising alone versus with others and associations with subjective health
status in older Japanese: The JAGES Cohort Study

[-4 NPEEEERTOY 227 2R
e i O 1 PERL IR & BUE S O B IZ SV T

31

40

60

71

I-5 PACZHY DY X7
HUENL D Y — 2 v )L« T X ANRZOHOIMAN - AL Z 6 VI KIET %
~ KB SRV T — & J )~

[-65>oDY 27 L{RFERT
9 OB 2 MU EE KRR



B E BT B I O EE) 7 L — T B INEEE L AE A O 5 A A o BE
— R~ LT L~V T —

I AAIFE
BN DOY m BN & F B A AEEE) & OB B IR ST 31T D MEk oA

"Social interaction and cognitive decline: Results of a 7-year community

intervention”

ETA SRR (1 7o b5
BRI SHRICRE T D5

MRS ODF ) ZPLm & LI=BE S &M TR ) 7= il <V o ZEFH A
—T O AN D

His 2 W s A D58

MW & L ComInE 231T 2 EREEE Ot

FERONDVIFEH FEoRS

KRBT A

REMEFAE Y 27 DWW I L OIr#a# 5 oA A H 5 L 72 Age-Friendly Cities
DRV BT D WFFED o3 A7t R

AL COFRAE OBLE

132
142

147
154
158
162

166
179

186
198
199



JRA GBI AR A& (RERSBORUIZEFE)
TRk 28 R AT TR

NEFPHEHET DMIE DY ZEBMIED S -DDHAR
WHEEE Rl (THRE THIES Y ¥ — 2 TRIERANIERM 2d%)

(ESLRFFEBREIIEE 7 — BES - 2B EIEE 7 —
BAEFRHMAT IR )

MREES

(BAZR B8] HUSR R EECH S EIREEZ T EA A P L, =— X0 EA R L,
FRAUZ S S BRIEAY 22 S < DIC K 2 T2 #HEET S 70D B 7 23D &,
NHETHONEMGLE T DY — RV AT L&« WRTHZENANTHS.
(BAZEAE] 1. NEFHICEDH SR OEIMMEBEME : 20104, 20134FEFHET —
Zlp EEAV, BERENEREHZ O, IADIET, AFEEREET, by, 9o
7R EOENHEY A B X OREFER A M3 D0 04T, BT, ~ AT Lvastiie
ExITo7. T AFAWE  EMERETICB N T, oot or | 2809 g5 <
DRI T OB R E BT 572, Yo B IEEE B OIADLAL T 36 & ONREE H S
[ DA E%AE D EAERRE DR AEIZOWTORW T 217 72, . HETHAIRICE (T 7-5f
72 IS WROMNHET 2D L D L L TWBHITAEO TR0 21585720, H
BiE BRE) T OXEARICOWTHRAF L. V. HisiZHeEnmE - L8R
RERLREM DS S 2 M WHEIE & L CTHW A 20 ORI 21T - 72, V. KIREH
B KHBREOFEEZRR L, EBRICT —F 2 IE L, EHREN (feasibility) &M
FELT7=.

(#ER] 1. NEFHICEHLD YR ORMMEBRRHE : LT ENIR, TADLS O
e, AL Z b0, 220 LIclbs UV A7 BERBHL NI Ro72. TN b ZFERICD,
HE~ORBINe EORBEOHSIRREERNY A7 B2 6152 8, HAL-ULVERK
ZIHEEZICY, FORBMOEESINEIE N E DD LA EIN NS N L0, N#ETE
ICEE LWHURER TH D Z LR EBRHA LN, I, FTABRE : a o ~o&H
BN WEECENERENMEI SN D Z L2z, HZICIADLK T3 7e <, THEMOFR
HIERIEN DTN ENHL N7z, . MBTRXIBICAIT AR - B2 2 TR
BWTH, MO Y OFEHIE FAL EOEMNTE. V. HSZEEZEOME - 1<
ODFE LTABIEO T C, HRO/NS SO 570 E0 B Iid [ EBIEEIRS AL EoFE DEIA
DRV E Bz, V. KIBEREE  JAGES20164EFA & LC, 39MMTH 01207
N D 7> D A B A [ C & KBUEHRZA O Ji ik & N T X 7z,

(53R ] RIS < MRS RO 22 IS < VI K AT 2t 272D BT AR
HHING O, MR RFRRECHSERELZ T EARA L ML, =— A0EL
5 12O DIKEDORRI S, AT IEDNIZITHSL TE 7.




A HEBER

Rl 224 FE IR A T B AL A s B i B (R
BHERAMIIEEZE) [ RROMRE BURRE
iy F~—2 « VAT LOBR] (H22-EFH-
fRE-008) T, “Fpk224 (20104F) (Z31HTRA
DILFTN, BAEEE g e (RER
FRGWIEEZE) i TR A HEE S D Hudo
< Y ZHEIEAYICHED D72 ORFE)] (H25-KFF-
—#%-003) T, FER254 (20134F) (Z30TTHTFS
DT NBD ElinE T — 2 2EL, T
DBURNLE, RRGE EIx b F~—
7o AT NEBR L CE T ARIED B,
I AEFEIE, Mg @RS B IR
MFBTHEAARL, =—AHEEERL,
R FE D < BERK ) 7o IS < DI X 5T
it 27200 T 23 0 &, il
TREOHRIRGEE TE DY — L0 AT L% B
¥ UWBRTHILTHD.

B. BARAE
FROBWEERT D720, FR28FITIE,
[. NETHICBED D U A7 OFFERIBEFTE,
0. S AMFSE, M. TR SR M 728,
IV. HUSEWHEEE DR, V. KREEGHAE AT
ST, TS ZFHBARDH IS/ THET 5.

B-1. MEFRICENLD ) X DREHIEE

ot

FENHERTEEZ T WO RVEREZ SR E L
72 2010 4F, 2013 AT — X R EEHNT, Ir
ETHICE DD U A 720\ T OMERT T,
GHT, ST LV EOFEZRAWT, M
T (AFERE, ald) SEMERER OB ()
BOAE) o — 2 GEREMCEE), a7y
27 fEfE (JADLAK T FEE#EE ], TEAORH~
[Kanamori #@3C]), FFERERE (FERHE, /ML
W, BEIEmE), MCov v (FERE), o
D (Wix K, AW e EOENHEY A7 B
FOMEMZER Z AT 5 12 KOS &a1T-7-.

B-I. ST ABIR

AR ERTICHBUN T, 2007 FED Dk L
TR T4 T7HREETD B 21
3 Hulg S < 0 BTG T B o Ml 2 R 5
(Community Based Participatory Research) %
e L C & 7. 2 O AT & 2T R
ZIREES D720, Ya B H - g0
&S E, IR O IADLR T (4
W) 3 L OREBEE BN T B 20 5 B
& (Hikichi @) OFEEZ= RARA L MEL
TefEWr ot 2171 - 7.

B-II. ThETAIZIRICM@ITT-BF%

kS < W RMONETRIEED L H & LT
DRSO TRN Y 2155 BT, BHIREE
BT OBHES OSBRI OV T O (I
W), RRE X EOTDDOT—I v a v T TR
77 & (ME#E), T HOBERHROF (G
&) BHRR - HE T m e X, #WHRETET Y
(B E#HE), WENDRNED ORI
LD 7 4 —v RRA (B{H#®E) tice 7
U 7iA (BHERE) 217-o7-.

B-IV. HugizZETiEiEDME

55T IR R R A T TR - H
WAGER = — AHEO ORI bz E
BREREREIZOWT, g g2 W feiE b
L THWD 72 O EMERET & LT, HFRaomse
FRIE U7 BB 2 O - TR [ b, | X
IV DFETRLFHVE O Tl 2 M DGR & 24T
STz (REMHRE).

P DL S PN ETHICET D0 HatT 5
OO & LT, AR (BRI
AfEEC LFNDV 1) %, AFrlae72 2 mif
D TERIZOWTRE AR AT (AR - JERH

).

B-V. KIR#ERE
T A HEET A HR S < 0 A2 RIS A
DD T2 DHIBRZW R AT AT 572



DORBUETE DT IEZRRE L, EBRIZT —#
ZUVEE L, FHLATHEME (feasibility) ZMRAEL
7o, 2o2Eg GoiilERs) , R T
TEANIC T s (BuERE) , HEZEOH
® (CEWE) IToW TRk L7z,

C-1. MEFHICEANLS )X DREHIEE

ot

1B, 2. EAERER OHIM/ 7 — 2,
3. e ) A7 fafy (IADLKF, F#lAR
B, 4. DOWEREREIRT, 5. AL Z vV, 6. 9
DY ATHERIZONWT, 12 OO EIT- 7.
ZORER, UTOX 7 ERHLMNIR-T

C-I-1. BETCYURY

ARSI, EEREREMEV & EIE L
BT, FEENEWEEIZ LCET, ETY
A7 PR T

BHETIE, FETIEZ LTWLHTELY
AT D@2 EAHH LT

C-1-2.
I EF
W S T, JAGES2010 & T — 4 &
Z D% DOBENHERET — X &S LI HEWr o387
DOFER, AL Z b 0 Tho-mlnE TlE, Zoi#
RIE DEN LA T — o DA E S H
—UTHDHIENZNZ EHLMI LT,
NS T, BRAF RS A O R EEE LT LR,
20 KU Lo 54T, FHan L EEHMIIREL, B
HEREEZZIT TCHOLECE TCOHMMENE N &
N ENE 2o T,

ENEDEROYMOBEIETO Y R

C-1-3. #MEMGTYRXVEEFE (INDLET - =8
RIERRRL) DY RY
FHHE TIX, AR L TR B AR E)
(Instrumental Activities of Daily Living, IADL)
& DOBIEIZ DV THTIA & 2R — MRS & L 72

B, BRAFHEBN D72 W0IEE, K 2 1% IADL 2
KFLTWZ ERHALMNICR- T,

Kanamori 3 Cld#EE 2 [— A T) LTWDH
£V, §EE T—HE2) LTWHET, LY R
7 TN D EBRMEREN R RN 2
RN &t LT,

C-1-4 OFEKEETOURIER

AT A & B9 5 BR A o LRGSR, Hke
HEDN B D b D TIRAFEB D 720 o Te (FEA R
).

V=)l s Xy EXNVEIEDO—DOTh D4
N % A AR & ACERHRRB N FHME L, 0
BOWDEIL) 2T THDLONE~ LT UL
ST E e s — MREEIRSE & LRSS, 2N
ZLTWAHEMEEHROEI N DN E LI,
ANOSMOF D S, Lk~
FENLZNHBIT L, BN EEZkS> ) X708
BWZ ERHALNE o7 UL .

Hil ) T, HRTHANICER T 2R ED
i DTS ZE (V=R E) ORE S LT
BoE %2, JAGES2013 FAEaTT —~ % H
WTIT LoV LT RER, g 20 K&
IR RN BT R ES D IenZ E B S LT

C-I-5. BALZHYDYURY

Hitili L~V — ¥ )L« 2y X ILNEDOH
DOISL - AT ZH D ICKIFT#HE A, 2010-2013
IRFNVT —H T A THRERT AT LI R, —HI
BISRDN 8> 2 O TIBRASCHE R RS LB TZDY, —
DY — b - F v B VIRIE N B kT,
ZDHDOINE - AL 2 0 AN DN &
Bk ieotz (FHEHRE).

C-1-6. 5D2NDYRY LRERAF

D OB 2 MU B &, B H ARKEKOPK
HOERTTOT — & % W THFZE L7 e x Kk
BT, #ERTO 2010 0 TEFTSE HUVOIE
XL, 20130 9 DAL OBEAE ST LTz, £



DOFER, TEATS3EHVA [HDHEE| T 0%
AR B (14.1%), TRy A (20.1%) &

N A LRV - 20 A (17.0%) TEW
ed, UTFAITHDLZ LT,

HHE T, BEE ISR S i oER) 7 —
T BMEEE & EAN O D S O BEE Iz D
TREAWT~ L F LT & LT G S, AR
TIL T DENCHND LT, BIMLTHD A
NZVHIBIZ A TWAEAT, oSz R
BBV IRNZ EMB BN E o7,

C-I. MAMR

M ClE, BHRRERTICB T 2o Y e
N2 2010-134FFEIC 15 [EILL EZM L TWAHHE T,
2013 FE D IADLAK &3 D 7e o 7.

Hikichi # X TlX, It Atk 7 M OREWT7— %
ZRAWT, TS o SIEENSNEIEE
PHEASE 1 LA L 72D Y A7 PMEL, KT
SEH S TW-Z &2 LT L.

C-II. THETFZIZIZ@EIFT-FFE

WS [HIRERSHRICBET 2898 Ik, H
o< VICEET 2 BIRHIRE D, G2 H &
PDCA ¥ A 7 L= T A2 MIIMAT, MR
BT S AEMRL, 77 VT —va Al
DY —=F =y TZRAFETE DL RIHEEFD
S|S0 T LGS DB A R LT

AT B & AR 5 U2 IS S 7' m 75 A
FAFE DA (M HHE) TiX, #Hlk->< v Iicfb
HEMBRE ZRBIC L3 EIChEs =2 v g
v DT v T N ilalk L.

FEERETIX, THicsWT MEERROZE
LT & LB & AT B m o 7 Hulg S <
D OFEEFEFNZOWTHE Lz

fBHWE T, RATHICBW T IR -
WAy 7 OBEMEF BT S A F LN
JVEH « SCEIRHIORE DR S W T 1k 22D
WTHRE L7z,

JAGES NI O T & HAE 3D 727 o 7z

FATT 2 RFGT, TN CRIEEE L 7R 2N & HUsGH AR 2 0
FEPRKRESERD 2K AR E LT, BEY
LERICONWTDT —)b RFHEIZ OV T
L7z (BEHHRE).

ZOHT, UA—FTH =T VRNENEE D
R RZTET=0T, Ur—F2 7% —7 1%
MOBEHEIZET 2TV o THEEZIT- - (B
W) .

C-IV. HUSEZEREEDME

MU WHEIE & L Co@mma 1) 5 EmK
RIS DWW TG L 7oA R (R, s #r
TiX, 2010 FOERKIT Y 7.14 (24 THETA O
e/ 6.59~#¢ K 7.39[p<.01], SD1.87) T, 8 /&
N 24.6% & —%FK%<, 5517.6%, 7 £ 16.9%,
6 5L 12.2%DIET, 8 mLL LA 46.4% (24 TilTHf
D/ 37.4~Hx K 56.8%([p<.01]) & 5> T 7=,
2013 FFRATH, IZFRERR DM ThoT. (X
1)

1 2010-13=E D 43 A

% (WNPRPICEE L)
30.0
25.0

20.0

15.0

e 1111
5.0 II |
o == == Hu [N

E = E E E E E E = =
1A 250 35 450 b 640 ThL 8 94104

m 2010 m2013

MEWr AT i, 18 W72 aE% oL T HR 1%

TR 8 AL ERET 0.75 (95% 15 HEIXE] 0.63-
0.89) T, WRAVERIME HR TIX 8 fiLl L#ET 0.75
(0.63-0.89) THYH, &bl 6-7 HLLED HR
K0 bTNNEroT-.



FET- & OEFIE

s
o
0

TRLLELTE msrRll b

HGEZ RS & L CORMORE G IEDOHIFET
i3, R OFRRE & U TR RE R (EREAEAFE 5
LUFNDV 1) %, AFIREREEmEN D TH
BRI HOW TR 2R MR, EHETH L Z
EERWE L (B - AEE W)

C-V. KRERE

2016 121, 39 ilTAf DK 30 5 NITIESF L,
#9120 AL RN CE 7= (IR 70.2%) IRk
LRI . BB I, T O—E#Th D LFLIR
TOPFBEIZHOWTHE L. ZOREICHW R
BEEOW, MEREROF RIS 53
RN OWTHE L7 (Z38e).

D. &%

I. NEFHICELSY) XU OEFEMEREEH
BT, BECSEN#ERED Y 27 | [EAH#R
EHROHMCHERTOY A7 AT A
U A7 fEEE (IADLAKF - FEIAREEE) oV X
71 L LTEERY Z7ERPEAD> TS &
BT oz, B E O T Piikig DR
WMABRD 2D U 27 ER D ERER (cause of
cause) x ORI TOY 27 TPHLZ D
DY AT THD) 27 LARH#ER T | 1T TEE-
7=, TORE, < DY AXINEE5ELTEBY, %
O EPFERZRIZE Y= v )L - FY EL LR ED
D SREBERNY A7 EEZHND Z
&, A LVAVER A FRERICE, £ okt
SKBMEIERENT &R0, FifskEE (¥ =1%0
DNSWNZ LD, NMETRHIICE E LWHIEELR C

2
]
il
N
%
il
v
J
i

1.2

0.8

0.6

0.4

(4H) Rt SRR

0.2

TRETT msmLl B

HH LR EPH LN,

I. ATAHETIE, 5F TONETHE LZHE
NHEBENIIH SND Z &z, #FHi-icya
SOBIMNEWEET TADL (K T3 72 <, FRAVE
FIEN VIRV ERH LN, BE~OEFE
LWEHRENSH D Z B STz,

. HETASARICEAT =BT 1L, 2p 5 fHT
FHIZIBWT, AR5 < D & EDFIER ED
HP|OEEE TE LB ZD.

V. g2 ERE DRI TlL, M2 Wifaes &
LT, W OMDFEFERIEEIZ SV THRET L7223,

DZHAPED R S1E, & THHTA OB @K O P25
T TN DD, ARNANEZ S TR FIFBORICH
WD DR EDBRNTRAFT 5. Mk o722 8
Z DFRBIIZ 4, fFD well-being (S48 - f
FE) OTF IR ELRMRZEEOE S b4
EWCThD., SREOT—5 &G RICESITIL,
SRR 8 LA EDF DEIE R Y, SRR ED
ML 24 THETHICHEZRH Y, 8 ML
FoFITEBMEOL X2 EHITEY L, b
it bl - BWHEEIZ 220 5 5 Ebhiz. T—
BRGHTFIEIRTE T AN H D Z LD, 5tk
SHICHMNEERD LRV ETHDLEEZD.

BRESEIN & L CORMD L S &z 5 ko
HEHFEOWFSE ] 12 X > T HUE2 W A o e 3
FWNoOoOhbHEEZD.

V. KIREFETIX, JAGES 28H Y A7, 30
uL®$WHK%H510Ekﬁﬁ®kﬁﬁ%§

AET3EH?%otzw$MH#EEWﬁ
ﬁmoﬁk [ 70.2%IZFE L2 2 &b, %



B OTHETA Tl LA S IEEZ N TIT O K
B O LA 1 ZITHL LT B2 5.

E. %5

I. NEFHICEDLL ) R ORISR
TT, HEENENIM, [ADL <00 Fekkse, B
CZbh, 227U A7 ERBH L)
27 olz. ENOLEFERZICH, HBZ~DORBM
REDREOHSREBERNY A7 LEZDL
noZ &, EANVAVERZ LIS, ZOH
WO BIMEE N E N D LR NN S
W2 EN, NH#ETHICEE LWHIERTH D =
LR EMNHA BN ST

I. ATABETIE, o ~DOBNMEEKNREZN
BECEMNERESIH SN Z LTz, #Hizi
IADL (R R 2372 <, TARE OFBAEFIE DD 720
ZEDRH NIRRT,

M. HETRZIEICRITI=FE CI%, B 5T
FHzHRWTH, HIS< Y oFfl L FlEzR &0
FENTE.

V. HUgEZETEREDMIE T, W< O»RIEL
HEOHR T, HR /NS SOMRENDIE £
BERK 8 Ml EOFOEIG ) HROLR VW ER
b,

V. KREFAETIE, JAGES2016 4E5#E & L
T, 39 flTAT O 20 7 A O S 2 DA &
[N C & KERRA O ik A WS TE 72

F. BiZEHx

T

1. Hikichi Hiroyuki, Kondo Katsunori, Takeda
Tokunori, Kawachi Ichiro : Social

interaction and cognitive decline:

Results of a 7-year community

intervention. Alzheimer’ s & Dementia:

Translational Research & Clinical

Interventions 3(1) : 23-32,

10.1016/j. trei. 2016. 11. 003 , 2017

2. Satoru Kanamori, Tomoko Takamiya, Shigeru

Inoue, Yuko Kai, Ichiro Kawachi,
Katsunori Kondo : Exercising alone versus
with others and associations with
subjective health status in older
Japanese: The JAGES Cohort Study .
Scientific Reports 6 : 39151-39157,

10. 1038/srep39151, 2016

FRER

1. Aida J, editor Predictors of mortality in
the tsunami& earthquake. Disaster
Resilience and Social Capital; 2016
2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.

2. Amemiya A, editor Pre-disaster social
capital and health in Mifune, where the
2016 Kumamoto earthquakes struck. Social
Capital and Health; 2016 2016. 05. 30;
Hokkaido University,. Sapporo—shi,
Hokkaido,. Japan.

3. Ando E, Nomura T, Aida J, Hikichi H,
Inoue K, Hosaka Y, et al., editors.
Association of dog ownership with
cognitive decline among community—
dwelling older residents in Japan:
longitudinal analysis. The 48th Asia-—
Pacific Academic Consortium for Pubic
Health Conference; 2016 2016.09; Teikyo
University Tokyo Japan.

4. Haseda M, editor Do community—level
participation, social cohesion, and
social support buffer income—based
inequality in depressive symptoms among
older adults? Social Capital and
Intervention Study; 2016 2016. 05. 30;
Hokkaido University,. Sapporo—shi,.
Hokkaido, . Japan.

5. Hikichi H, editor Social cohesion and

PTSD/disability (or possibly, disaster



10.

11.

. Honjo K,

. Ichida Y,

experience & cognitive function. Disaster
Resilience and Social Capital; 2016
2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.

editor The risk of depressive
symptoms according living alone and
social support among Japanese older
population. Health Disparity & Inequity;
2016 2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.
editor Great East Japan
Earthquake, social capital, and quality
of life: Causal mediation analysis
(tentative title). Social Capital and
Intervention Study; 2016 2016. 05. 30;

Hokkaido University,. Sapporo—shi,

Hokkaido,. Japan.
. Kawachi I, editor Introduction about
Iwanuma project. Disaster Resilience and

Social Capital; 2016 2016. 05.30; Hokkaido

University Japan,. Hokkaido,. Sapporo-—
shi.
. Kondo K, editor Social capital and

health: from scientific evidence to
policies. Disaster Resilience and Social

Capital; 2016 2016. 05. 30; Hokkaido

University,. Sapporo—shi,. Hokkaido,
Japan.
Kondo N, editor Pre-disaster social

capital and resilience: Natural
experimental study of 2016 Kumamoto
earthquake. Social Capital and Health;
2016 2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.
Koyama S, editor Sleep Duration and
Remaining Teeth Among Japanese Older

People. 2017 TADR/AADR/CADR General

Session & Exhibition; 2016 March 23, 2017

Moscone West Convention Center in San

12.

13.

14.

15.

16.

17.

18. Tsuboya T,

Francisco, Calif., USA.

Matuyama Y, editor
Underweight/overweight/obesity-related
excess death in Finland and Japan: An
international comparison study.
Geographical Analysis / International
Comparison; 2016 2016. 05. 30; Hokkaido
University,. Sapporo—shi,. Hokkaido,
Japan.
Murayama H, editor Socioeconomic status
and weight change in old age: comparison
between Japan and Finland. Geographical
Analysis / International Comparison; 2016
2016. 05. 30; Hokkaido University,
Hokkaido, .

Sapporo—shi, . Japan.

Saito M, editor Social capital, social
isolation and housebound. Social Capital

and Health; 2016 2016. 05. 30; Hokkaido

University,. Sapporo-shi,. Hokkaido,
Japan.
Shirai K, editor Does happy people live

longer: association between subjective
happiness and health. Geographical
Analysis / International Comparison; 2016
2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.
Shobugawa Y, editor Geographical
expression of SDH using

GWR (Geographically weighted regression).
Geographical Analysis / International

Comparison; 2016 2016. 05. 30; Hokkaido

University,. Sapporo-shi,. Hokkaido,
Japan.
Takagi D, editor A community salon

intervention programme using ICT tools
Social Capital and Intervention Study;
2016 2016. 05. 30; Hokkaido University,
Sapporo—shi,. Hokkaido,. Japan.

editor Disaster experience &



19.

20.

21.

22.

23.

24.

depression. Disaster Resilience and Social

Capital; 2016 2016. 05. 30; Hokkaido

University,. Sapporo-shi,. Hokkaido,
Japan.
Tsuji T, editor Educational attainments

and sedentary lifestyle: National
comparison between Finland and Japan.
Geographical Analysis / International
Comparison; 2016 2016. 05. 30; Hokkaido
University,. Sapporo-shi,. Hokkaido,
Japan.
Yanagi N, Fujiwara T, Hata A, Kondo K,
editors. Association between childhood
socioeconomic status and vegetable/fruit
consumption by age group in elderly
Japanese: JAGES Project. Epidemiology
congress of the Americas 2016; 2016 6.21;
Hyatt Regency Miami, USA.
BB, UM O, Tl editors. &
AL T % MG R O AR & R & OB -
JAGES 7' 1 =7 k. BBT5[A] A AN RA AL
#ax; 2016 10.27; Kk 777w bR
B
FEREACE, MO, TEERH, editors. f@
FEREIRATIZ 31T 2 Ul =R I B4 2 (ERA S
MATERB) O 78 & (ERATE) & OB, 57500 H
RARMESME; 2016 10.27; KK 75
7y bk

BT, fex ARMEE, doRE, BHEEA

Miami,

DL, BIZSEEAR, et al., editors. Eifin

BRI D BT OB TEEE RIS &Lk

IREEERAN O BN ¢ JAGESHIAZ AHBARFZE. 575

[B] H AN R RS
AN A ANy N3
Wil FHSE, TRk, EEIELL, EEEZ,

2016 10.27; KK

editors.

T2 2R T BEH 3k G 0 U2 W R AT D BR S

HRESHITE H5TE i AR ERR RS
R TR b BT EREFEO

AT R = — X AR R 2

25.

26.

217.

28.

29.

30.

31.

32.

HAENHEZ D] 5 2016 2016. 08. 06

DEEE N, PrEER, STRESCRN, SRR, 88
7RIE, editors. BUWOBOSIEZFIZRBITHHE
iU 27 HRIG OGN —JAGES 7 m ¥ =7 |k
. BTl A RN LR 2016
10.28; Kbk 777w hKIR.
EHREE, ghAHhE, HE TR HREL, T
K+, wEETLHI, editors. i OIsE &
BEERBI ORI JAGES20107 — Z 2. #575(0]
A AN AR SRE; 2016 10.27; KK
VAV A=A NUN /7

BHBA, BEHEL, KL, ex REEL
gy, editors. EEpHEAOEENC T HAT
FER AT — 2 O E K JAGES
Project. Z575[0 H RANRMEAFSHRE,
10.28; Kbk 777w hKIR.
EEIRESL, HMER, FHEE, AR, B
BB, HIFEZ A, et al., editors. Hilk
LoV ORI AR — b & FRAEFIE & DB
L JAGESHEWTHFZE. ZB75/E] A ARG AT
a2z 2016 10.28; Kk 77> 7w hK
773

P, editor BEFE Y R 7 5N DOBY ¢
JAGES (A REFEZFHFHIAFSE) T ry =2 b
F53EI B AN ) T-vaV R RS EIES S 2016
06. 11; [E 7 FUAREIBRSAE.

I, editor HUBGEIRS S 7 RpR DI T
B, Z558IHI H ARABEE PR FHTES: 2016
2016. 06. 09; A I N7 F2585, A )1 AR
IR H, editor tERBANTRMETEI. &
AETEEI IR « AFFERRR S MR R E I
L BRI FS; 2016 2016. 12.13; EHRHE
W =B S22 BB AR —L.

UTRETCHN, AN, GUERSESE T, EEIEEL,
IKAERF- IMHEfEZE, et al., editors. [
AR DFE | BARRIZ K D e~ DR Rt (G
1) FHATAEICR T 5 RS & FEARE
FRBLOZAL. tHEFIGE B57R A AR S
Eraie e (bR BERTHRE

—

2016



33.

34.

35.

36.

37.

39.

40.

FERBEOHENLEZD ] 5 2016
2016. 08. 06.
g, B A, ik, WEET,

editors. HUIZWIIEIE & L COmEmEEIZHIT
2 SEAR AR AR O 1T — JAGES2010- 1 3T A 7E.
FET5[0] B RN A T4y 2016 10. 28;
KB Z7Zv 7w bR

ERRE, BT, B Rt IR
HI, editors. @lnE D7 —71EH L24FE%
O D S OFRAE. FE19[0] A A E 5
PR S 2016 6. 185 FARH KRS HIRAF
¥ UNA,

fex ARER, EEIEEL, TRE, BEFEA,
ANLSEREF, RRILRAE, et al., editors. #
SO ERE D 5 ORE LIEFT O E HUVOfk
JE£ D B — JAGES2010— 1 3#iE Mk 7 — & 43471 —.
FT5lE] B RN R A K4y 2016 10. 275
PNy A= NN 3

MRt SEREESERI, OHERSER T, EIEIRETL
IKAERY- IMEEESE, et al., editors. [k
R DF | BIRRIZ L B R~ 2h Rk B
2 ) MEWrFAA I 31 DAL SN LIEEIEE ) O
k. *EREFAFTE HeTE H At SE TS

e e RE-bRBEETHEESR:Y
BIEOHENHLE 2 5] ;5 2016 2016. 08. 06.

E I BAs, KHEMEEE, shARE, PRI M
T, JEBRA, JTETTHI, et al., editors.

Bl OULFTS & U & ew” OBTHTEA
LERTH TR D022 JAGESHIBMIZE L V. 2675
] B AN A SR 2016 10,275 KPR
77 r7nur bR

FMHETRE, editor RNIT 4 7 REUE &R0

SE. JEATTEEFIIIE « AFFERCR S M
FHEIZLDURIE RS 20165 R ETT
ZANEISZ BRI AR — L.

RHEFERE, ST, AERHES, =ElEEsL,

RF &, editors. mlnd O B CAFAMm
L M=y bpala=r—vaHFl
M1 —JAGES-. thBEFAFIE  HE57IH H At

42.

43.

44,

45.

46.

47.

AN PLINYIN AN
==

FaKE WEHE AL HfETH
SEZEFEEOHSNLEZ D] ; 2016
2016. 08. 06.

. PrHETER] editor RE SV K —HEOOD

B (a7 d) sMmERMIET. BAES
BEFAITTE - WFZERUR S ME R FEIC L D
RORFEFR S 20165 BRI AGET =R 5%
H R —v.

PrEfER], ST, R, NEEE A, 8
RIE, editors. WWOHITLIEEDR T
T4 T CHEE STV D02 — JAGESZ NSt
My DM, F75[E] H RARE L FERE;
2016 10.27; KBk
FEAHEW, TEEMc, mAKE, Tkl
editors. 7 —X{EH & EMEEEICRET 5 H
TR URIR B S O ZhRARFE © JAGES H AR Y #
AL Y. FT5E HARNRE AT
2016 10.27; Kk 777w hKIR.
okt EEIEEGL, AARE, UrEEsil,
editors. EIHFEICZIT D HilkD 2 R—Y 7
— 7 SMEEIE BN DO S SR o B~
JAGES 7' &t ¥ = 7 MZHET DA~ LT Lx
Vot~ BE19[8] H AEENE P i
2016 2016.06; H AL, FAGHKS HKAEF
¥ N,

dRE, mAKE, K&, KEFFFE, &
JEF O, UTEESCHI, editors. {TEINMRAT D
il R T — X I LAY R R
FEVERR DFRA.  BT5[E] H RARE A TR
2016 10.27; Kfx 2777w hKKk.
JEE RO, YrHTER], MREERL, &fRE, dK
+, UrEETHI, editors. HUE{E(EEEE D 7
LA JVIEAE & ARATIER & ORI ¢ JAGES /S %L
F—& & T, HT5E B AARELEFER
£ 2016 10.28; KK 77> 7w MR
VBT, B8, 757, $aREL,
HAEGE, KHE#EEBEZE, et al., editors. &
i OREAR O] & 1 FUR E R Ot
JAGES20 1 0GR A R DA,  HE75[01 A AN R A



48.

49.

50.

51.

52.

53.

54.

HsESiesy; 2016 10.27; Kk 75 7n
¥ R KBR.

AHZ A, iR, REks, MHEE 2
ithiti, BRI, et al., editors. HUE{E
FEREE O SRR LT - BIEERIE & D
BHHLIZ DWW C DM « JAGES Project. ZH75[H]
HARNRAAE SRS 2016 10.28; K
77 r7ur KK

FE LW, Pex RBREL, kL, dTpkradl,
editors. M IZB T DIERSNIMZ %2
ZARMET 2 72— JAGES2010- 1 3f{ElT 7 — & 4341
—. 75 A ARNRE AT S 2016

10. 265 Kk 277> 7w MK
BE#EZ, editor FBAERMBFFICLI LW
Hit-S < V. BAETHEEEIIGE - HFZERCR S
W MRS FIENT K DRI RS 2016

2016. 12. 13; 250 HE i =INEIY 2% A YA
—L.

RRE#z, MEZE TAEGKT, #ART,
BRI S, fHHE, et al., editors. FRHI
E 2 ST E IS LWHIIIEIE - LTo
i DA MBS, HET5E] H AN R A
SRSy 2016 10.27; Kk /5o 7m
N KB.

W, BEEZ, EEMC, A A,
ITEFEHl, editors. mlnE BT D EHWER
B & BRWMERLE OBEORE. F75E B AL
Fefi s asin sy 2016 10.27; KR 75 >
A= N/

WA, RS, PIHEB, STl
editors. EHIOIEROE &+ E LN D&
WA~ ORI 2L O B
JAGES2010. Z575[R] H ARARME L P
2016 10.27; Kfx 2777w hKREk
MRELSL, SR Al AAACKEE, 1L,
editors. AR—Y T —T ~DOHN & B ZE
A L IZBA B BEA] - JAGESHEWT T — & 5 #T. 5
75E] H AN A2 Ay 2016 10.28;5 K
I 77> 7ar bR

-10 -



MRARKKRSE

Ui yahl

FrE eSS
W BT
ez RHEE
it Kkt
Bl FEA
S )
] SRAF
E ) 1A
B KEF
=¥
HOE  VEA]
FHE
LR T
Az A
- CIN
fEH A
AR HlE

NETFHEHET DY ZHERMISED SO DR
TRk 28 FE  BIRUIER

(TERFETIES Y 7 —REHRBANIE M %)

MRSEE (PFEHHIE - WHE)

(AAREHERFAERRALEET HEHER)
(ENZARBEERRRL e AR AE AT TR BAETIEE
(TERFTUE 2 — FEHE)
(TERFTUE 2 — FEHE)
(TERFTUE Y2 — FEHE)

R RZFERFBEE T RUTER HEHdR)

(AR ER R E P AL S R B30
(IR R AR FBEE e S FTERt  HedR)
RORER SRR PR « W EREIIER  FehIiFEE PD)
(AARZFEFE B0

(B RS R BhED)
(RAERFRFBE AT FERE HEHdR)
GBEES SN ENHE RN & > 7 —  WFZE L)
(BRER R ZEIESCEED W)

(G BRRTFARAL S AERENE  FHEBED
(TERFTFETE 2 — WHR)
(TERFTFHEY 2 — FEBZ)

-12 -



XA E (50 FE - FRER)

Ichiro Kawachi (Department of Social and Behavioral Sciences, Harvard School of Public Health)
THREE CGRAERFERF R d2iert  EEREA R 5

HE R CERERRPEARE LD BiR)

W BT (BN EERITEE v 2 —)

NG GRAERZFE RSP WP ERt BRI RS Bi%)
Bl R (EREFRPREFRESESEE  ZiR)

R v (g AEAFEHEDESOEET EEIER)

e B GORERRFPARG AT LR E)

AINISEFEF ORAERZERF P dW2est BRI RS2 B30
W ET (AEMEEARERFREYE VY —F - LUT U R)
g e TEERFPRFFEA SR 2T TEERL)

ek WEE CGRAERFRZEDE  dErsest  [EE R 0 2F)

mE T GORERRZPERRELT DY FEED)

B #BGE CoBmifridsr kR)

B B (TEERTABGRAEEEGRE AR BURY: - BURF a2 —X)
Yr| R (BRI NE Y T—3 g U BdR)

P & ORAERSERF R lArest BRI E 8120
T (B AGE T R AR AL AR SR GERD)

51 182 (Harvard T.H. Chan School of Public Health Visiting Scientist)
AU et (B BEHNRFHESE B2

A% AR CGRAERFERFABCHE AR [E B R R0 B )

farl #hifl CRACRZRZFBCE ARt EER BRGS0 8F)

Ke B (AARBUERTFEET 202

HE OGN (TERFETHEYE 22— FHENIER)

MHE T3 (TERFREGERFIEN fomEr i i)

- 13 -



AR E A2 (REFFBORMITES3E)

Sy RAIF TR T

NEFHEHES SO < Y ZHERMITED 5O DR
—EHMER/REETY XV DBERICOVTOIRE—

WHEmHE A A (BRERKRY: B HEB0R)
EREE i Rl (TEERYE PHEREC 22— Hi%)

REEF
[FeEm]

AL TIL, FBRIERKE T Y 27 O & OBEIZOWTHREFT2 2 L2 L Lz,
FER 72 EEE, A - HikDOWell-beingZa & 2 5 LT, BERIEDO—DOTHY ., iKY
A7 ORYe, ASAETEEIO ) A7 - Y A7 B E LA T, Zom B0 LK
ERBIEEL L CHIEAOND, £ T, RUT 4 7D EIRIEICH D Z L1E, KR Y A
IRFEC Y A7 O EEEL TWD W I HEEZ W, AKIFETIE, NPT 1 770 EKEE
D—2b LTEMELILZ, KT U AT LOBRIZONT, K aAR— T =22 H\ T,
T EAT T2,

JAGESFHHA Xt S Mgk |2 B\ C B Rt N R E 217\, SEfEIc B4 2 B Ext g o ©,
5 OFJE . ADLIEBSZOFH, AR DF . EAEIREBICH DB F LRV, 13,697 A (F : 5,
BTIN. 22 : 6,298 N\) Z st g & Uiz, SEEKORHMIZIZL — 105D 10B: MO RHMIE B A4k
ML, e & 4BMERER] & CENEIVRIT 21T > 720 0TI Cox Ll — R ET LT K D
AR &~ VT LoOLR D Y U alR ot 2 vz, fERE LTI 2RO 7 5@k L 3
FEHFET DBIRIZ OV T, Very Unhappy 72 (2%F LT, Rather Unhappy HR: 0.49 (0. 25-0. 97) ,
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REMEFELRETERNI LD, A% IV RVIBBIMIZEK T 2 0 217V, MEEZZE LT
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L2 L= CLFEOMZEL LT, Liu 5725 2016
H\Z Lancet (Z34F L7280 Tl EEO 719, 671
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BRI EFET Y A7 OBRITEES TR,
FARICTRBR AR R & R YT ¢ TG & ORR &2
BT HHFIEIIMIZ Y (Freak-Poli et al, 2015)
W STV D,

ERE - RO T o TG E LRI T DOBIFR
I, FIEHERORMADH Y . ARORFFEH AN
LOMEBFHIN DRI TH DL LEZEZBND,

AHFZE T, mllic kT 5 BEEREEO—>
Thd, EBIRSEREKEEL Y 27 & ORKRIZD
WT, Kt aR— 7 — 2 ZHWTHEEL, /D
T 2T O VICET 22T R
G52 LEBERNET D,

B. W HIE

AHFFETIX, JAGES FRA SIStk T, &
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W2 L CESEIC K 5 Bt sVERIFA A 21T W R
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ZDH L, EREGHEOEREE 2 & Te, Version
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A EGRE & fF O BRAERAEIX 1,366 A (5
PE:545 Zethi821) Th o7z, MR OFHMmIX,
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WZ R D0 AT o7,

Tablel:Number of population and incidence

Unhappy Rather Unhappy ~ Rather Happy Very Happy
No. of population 325 4079 9636 3919
No. of incidence 30 212 412 156
Average follow-up days 10768 1091.4 1093.5 1097.0

EMTIZ 1L, Cox Luffl Y — RET I K D A
Br&~nFL-LRo Y vElaiott e Az, B
IfiEhr & L CEfER 27 2 Wiz~ v F o 7k
WCEDGMEa AT ¢ v 7 [EIRGT AT 272,

(fi B~ DB )

ARIAEIL B AR TANE 3SR & 5898
BT o fmBiEEZ RS (Not 13-14) BLOTHE
RFRFBEE PP mEsE AL B (Not 1777)
DAGRE G TIEM LT,

C. WFEHER
FBIRERRIZOW T, 1~10 £ 10 BEPEFEAT
IZBWT, EHE 7.05 (SD*1.93) TH V., FiE
TlX 6.89(SD*1.86), ZM:TiX 7.18(SD*=1.97)
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£ 1. dAZ8E (AARNGREOBL) OEARNE

Male (N=33,083) Female (N=38,698)

N % N %
Age (years)
65-69 11069 335 11937 30.9
70-74 9596 29.0 11046 28,5
75-79 7016 21.2 8537 22.1
<80 5402 16.3 7178 18.6
Eating and living status
Eat and live with others 29182 88.2 29870 77.2
Eat alone yet live with others 1645 5.0 2798 7.2
Eat with others yet live alone 263 0.8 1056 2.7
Eat and live alone 1993 6.0 4974 12.9
Medical treatment of disease(s)/symptom(s)
Yes 22322 67.5 26515 68.5
No 8072 24.4 8316 215
Missing 2689 8.1 3867 10.0
Limitations of IADL? (score)
Fully capable (5) 23136 69.9 32385 83.7
Less capable (<5) 9137 27.6 5167 134
Missing 810 2.5 1146 3.0
Education (years)
High (>13) 7048 21.3 4540 11.7
Middle (10-12) 10592 32.0 12773 33.0
Low (<9) 14847 449 20252 52.3
Other 223 0.7 245 0.6
Missing 373 1.1 888 2.3
Normalized current household income (million yen)
High (>4.00) 3431 104 3392 8.8
Middle (2.00-3.99) 12188 36.8 10954 28.3
Low (<2.00) 13620 41.2 15431 39.9
Missing 3844 11.6 8921 23.1
Marital status
Married 28434 86.0 22487 58.1
Widowed 2808 8.5 12971 335
Divorced/unmarried/other 1455 4.4 2497 6.5
Missing 386 1.2 743 1.9
Social participation
Yes 22431 67.8 24921 64.4
No 7627 23.1 8934 23.1
Missing 3025 9.1 4843 12.5

Frequency of meeting friends
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Once or more/week
Once or twice/month
Rarely
Missing

Social support (given)
Present
Absent
Missing

Social support (received)
Present
Absent
Missing

Daily meal frequency
>3/day
<2/day (Skipping meals)
Missing

Frequency of meat or fish intake over the past month
>1/day
<l/day
Missing

Frequency of vegetable or fruit intake over the past month

>1/day
<1l/day
Missing

Body weight status (BMIP, kg/m?)
Obesity (=30.0)
Overweight (25.0-29.9)
Normal (18.5-24.9)
Underweight (<18.5)
Missing

Frequency of going out
>2/week
<l/week
Missing

Depressive symptoms
Non-depressed (GDS* <5)
Moderate depression (5 to <10 GDS)
Depression (=10 GDS)
Missing

14615
6533
9999
1936

27639
3319
2125

30143
1439
1501

31187
1711
185

12303
20294
486

24516
8270
297

598
6822
22955
1800
908

28170
4533
380

21020
6072
1991
4000

442
19.8

30.2
59

83.5
10.0
6.4

91.1
4.4
45

94.3
52
0.6

37.2
61.3
1.5

74.1
25.0
0.9

1.8
20.6
69.4

54

2.7

85.2
13.7
1.2

63.5
18.4
6.0
12.1

22358
7061
6317
2962

30656
4471
3571

34759
1825
2114

37101
1296
301

16313
21532
853

32017
6084
597

1105
7026
25459
3220
1888

31302
6558
838

22448
6563
2118
7569

57.8
18.3
16.3
1.7

79.2
116
9.2

89.8
4.7
5.5

95.9
3.4
0.8

422
55.6
2.2

82.7
15.7
15

29
18.2
65.8

8.3

49

80.9
17.0
2.2

58.0
17.0
5.5
19.6

nstrumental Activities of Daily Living
bBody Mass Index

Geriatric Depression Scale
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Rl ZEHO VAT 4y ZEIRGITIC L DIRAICEE AT — KT 5MC 260 OF v Xt (BH)

(BEREAER N 7 — o 2 L 1)

Model 1 Model 2 Model 3 Model 4
OR 95%ClI P-value OR 95%Cl P-value OR 95%ClI P-value OR 95%Cl P-value

Homebound

No (Going out >= once per week)  1.00 1.00 1.00 1.00

Yes (Going out < once per week) 1.62 1.11 236 0.013 1.52 1.03 225 0.034 147 098 220 0.060 133 088 202 0.180
Missing 111 065 1.90 0.698 105 060 1.86 0.863 096 046 199 0.905 094 043 203 0.870
Age

65-74 1.00 1.00 1.00

75-84 075 052 1.07 0.112 071 049 1.04 0.076 072 050 1.05 0.084
85- 091 058 142 0.679 088 0.55 1.40 0.591 090 056 1.43 0.642
Marital status

Married 1.00 1.00 1.00

Single 049 027 090 0.021 052 028 095 0.033 052 028 096 0.037
Missing 069 033 144 0.325 071 034 152 0.381 068 032 145 0.317
Education (years)

9 years and under 1.00 1.00 1.00

10 years and over 081 058 1.12 0.198 082 059 1.14 0.246 0.88 0.63 1.23 0442
Missing/Others 142 073 277 0.300 163 081 328 0.172 174 086 353 0.121
Equivalized income

1.99 million yen and less 1.00 1.00 1.00

2 million yen and more 119 084 1.69 0.336 120 084 172 0.314 124 087 1.78 0.234
Missing 099 065 1.51 0.962 102 066 157 0.936 102 066 157 0.945
Household type

Live alone 1.00 1.00 1.00

With husband/wife 045 022 094 0.033 048 0.23 1.00 0.050 046 022 097 0.043
With children/others 072 038 138 0.328 076 040 147 0417 072 037 140 0.337
Missing 062 024 161 0.324 067 025 180 0.426 065 024 175 0.398
Housing type

Detached housing 1.00 1.00 1.00

Apartment / others 144 076 272 0.262 149 078 284 0.228 147 077 281 0.245
Missing 098 056 1.73 0.947 098 055 1.74 0.943 097 054 173 0915
Area

Urban (>1,500 density) 1.00 1.00 1.00

Semi-urban (1,000-1,500 density) 115 069 190 0.589 119 072 198 0497 119 072 199 049%
Rural(<1,000 density) 152 094 247 0.088 158 097 258 0.069 161 098 264 0.058
BMI

<18.5 116 073 184 0524 117 073 185 0512
18.5-24.9 1.00 1.00

>=25 086 055 136 0.531 086 055 1.37 0.533
missing 060 033 1.11 0.103 058 031 1.06 0.078
CVD risk

No 1.00 1.00

Yes 079 051 121 0.278 078 050 1.20 0.253
Medical history of cancer

No 1.00 1.00

Yes 079 046 135 0.384 082 047 142 0475
Medical history of heart disease

No 1.00 1.00

Yes 122 084 177 0.288 123 085 179 0.279
Self-rated health

Vert good/Good 1.00 1.00

Poor/very poor 123 089 170 0.215 120 086 166 0.285
Missing 144 066 3.14 0.357 142 065 312 0.378
Depression (GDS15)

No depression GDS<6 1.00 1.00

Depression GDS>=6 119 083 171 0.336 113 079 1.63 0.507
Missing 132 086 203 0.205 134 087 206 0.189
Alcohol

Never 1.00 1.00

Ever/current 106 077 146 0.713 106 077 146 0.720
Missing 084 0.38 1.84 0.662 082 035 194 0.659
Smoking

Never 1.00 1.00

Ever/current 1.08 074 157 0.695 1.07 074 156 0.714
Missing 143 073 281 0.292 145 072 288 0.296
Effectance (HIHIBEED )

4 points (full marks) 1.00

3 points and under 140 098 1.98 0.061
Missing 144 072 289 0.305
IADL

5 points (full marks) 1.00

4 points and under 1.09 076 156 0.635
Missing 086 040 1.82 0.685
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K2 ZHEODAT 4 v 7 BIRGHTIC L 2 8HE A7 =T 2L 26 0 o4y Xt (1)
(BEREAER N 7 — o 2 L 1)

Model 1 Model 2 Model 3 Model 4

OR 95%Cl P-value OR 95%Cl P-value OR 95%ClI P-value OR 95%Cl P-value
Homebound
No (Going out >= once per week)  1.00 1.00 1.00 1.00
Yes (Going out < once per week) 2.43 143 4.15 0.001 2.18 125 3.79 0.006 2.01 1.13 358 0.018 192 1.05 353 0.035
Missing 130 056 299 0.538 121 050 292 0.676 118 037 374 0.775 143 044 470 0551
Age
65-74 1.00 1.00 1.00
75-84 091 050 1.65 0.745 0.85 045 1.58 0.606 0.88 047 1.64 0.677
85- 148 075 291 0.259 153 075 311 0.244 159 077 325 0.208
Marital status
Married 1.00 1.00 1.00
Single 145 055 386 0452 180 066 4.88 0.249 187 068 515 0.224
Missing 141 049 404 0525 198 065 6.08 0.231 187 061 574 0273
Education (years)
9 years and under 1.00 1.00 1.00
10 years and over 075 044 126 0.278 076 044 129 0.302 079 046 1.36 0.399
Missing/Others 086 028 261 0.785 098 030 3.13 0.967 099 031 317 0.988
Equivalized income
1.99 million yen and less 1.00 1.00 1.00
2 million yen and more 121 070 211 0493 124 070 219 0.459 128 072 227 0.395
Missing 105 055 201 0.887 113 057 223 0.720 114 058 226 0.700
Household type
Live alone 1.00 1.00 1.00
With husband/wife 157 045 549 0479 172 048 6.18 0.406 181 050 6.60 0.367
With children/others 115 040 326 0.796 1.09 037 3.18 0.880 113 038 3.35 0.826
Missing 1.80 0.38 8.58 0.462 195 038 9.93 0422 213 042 10.86 0.361
Housing type
Detached housing 1.00 1.00 1.00
Apartment / others 136 050 368 0.546 133 048 369 0.586 129 046 359 0.627
Missing 093 039 221 0.861 087 035 214 0.763 092 037 225 0.852
Area
Urban (>1,500 density) 1.00 1.00 1.00
Semi-urban (1,000-1,500 density) 110 051 237 0.809 121 055 265 0.642 121 055 265 0637
Rural(<1,000 density) 117 055 246 0.688 125 058 269 0574 125 058 269 0571
BMI
<18.5 190 1.00 3.64 0.051 190 099 3.65 0.054
18.5-24.9 1.00 1.00
>=25 136 067 277 0.394 142 069 291 0335
missing 057 021 156 0.275 058 021 158 0.288
CVD risk
No 1.00 1.00
Yes 1.06 055 203 0.867 1.04 054 200 0917
Medical history of cancer
No 1.00 1.00
Yes 1.98 1.02 3.85 0.044 2.08 106 4.07 0.032
Medical history of heart disease
No 1.00 1.00
Yes 128 071 232 0417 129 071 235 0404
Self-rated health
Vert good/Good 1.00 1.00
Poor/very poor 1.61 096 270 0.074 162 096 274 0.072
Missing 086 0.19 397 0.850 0.86 0.18 4.00 0.847
Depression (GDS15)
No depression GDS<6 1.00 1.00
Depression GDS>=6 120 068 212 0.530 116 065 2.07 0613
Missing 129 065 256 0473 133 067 266 0414
Alcohol
Never 1.00 1.00
Ever/current 095 057 158 0.839 094 057 157 0817
Missing 096 0.27 341 0.955 120 033 4.38 0.787
Smoking
Never 1.00 1.00
Ever/current 067 039 117 0.162 066 038 1.15 0.145
Missing 088 0.30 260 0.823 097 033 282 0.949
Effectance (HIKIBEED 1)
4 points (full marks) 1.00
3 points and under 144 083 251 0.199
Missing 111 036 345 0.860
IADL
5 points (full marks) 1.00
4 points and under 0.87 049 155 0.645
Missing 051 014 1.89 0.316
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£33 ZBHEOTUAT 4 v 7RO L DRAICEE R — T A2 0 04 v X (&)

(BEREAER N 7 — o 2 L 1)

Model 1 Model 2 Model 3 Model 4
OR 95%Cl P-value OR 95%Cl P-value OR 95%CI P-value OR 95%Cl P-value

Homebound

No (Going out >= once per week)  1.00 1.00 1.00 1.00

Yes (Going out < once per week) 1.53 115 2.04 0.003 1.45 1.08 1.94 0.013 1.45 1.07 195 0.016 123 090 1.67 0.199
Missing 139 094 206 0.096 125 083 190 0.289 145 091 232 0.122 139 085 228 0.194
Age

65-74 1.00 1.00 1.00

75-84 1.88 129 274 0.001 1.88 129 276 0.001 1.78 121 262 0.003
85- 1.88 122 288 0.004 1.91 124 297 0.004 1.63 1.04 255 0.032
Marital status

Married 1.00 1.00 1.00

Single 098 062 154 00918 097 061 1.55 0.912 098 061 157 0.941
Missing 072 040 129 0.269 069 0.38 126 0.229 067 037 122 0.193
Education (years)

9 years and under 1.00 1.00 1.00

10 years and over 1.04 079 1.35 0.800 1.02 078 1.34 0.859 1.08 081 143 0.598
Missing/Others 141 089 223 0.140 132 082 212 0.260 134 083 217 0.233
Equivalized income

1.99 million yen and less 1.00 1.00 1.00

2 million yen and more 113 083 1.53 0435 115 0.84 1.57 0.372 114 083 156 0413
Missing 0.77 057 1.03 0.081 076  0.56 1.03 0.074 077 057 1.04 0.091
Household type

Live alone 1.00 1.00 1.00

With husband/wife 085 049 146 0.551 085 049 146 0.555 084 048 146 0538
With children/others 096 068 1.34 0.79% 096  0.69 1.35 0.831 089 063 126 0518
Missing 112 058 214 0.740 115 060 223 0.674 113 058 219 0.724
Housing type

Detached housing 1.00 1.00 1.00

Apartment / others 113 065 1.96 0.662 114 066 199 0.634 117 067 205 0.579
Missing 135 093 197 0.116 1.34  0.92 1.97 0.130 140 095 206 0.093
Area

Urban (>1,500 density) 1.00 1.00 1.00

Semi-urban (1,000-1,500 density) 141 092 217 0.119 1.41 092 218 0.116 1.38 089 214 0.146
Rural(<1,000 density) 1.54 1.01 232 0.042 1.54 1.02 233 0.042 1.63 1.00 232 0.048
BMI

<18.5 077 051 1.17  0.226 074 049 113 0.164
18.5-24.9 1.00 1.00

>=25 096 070 1.32 0.823 097 071 1.33 0.853
missing 098  0.66 146 0918 094 063 140 0.756
CVD risk

No 1.00 1.00

Yes 093  0.58 1.50 0.779 091 056 146 0.685
Medical history of cancer

No 1.00 1.00

Yes 084 044 1.59 0.595 087 046 1.65 0.666
Medical history of heart disease

No 1.00 1.00

Yes 083  0.60 115 0.255 081 059 113 0218
Self-rated health

Vert good/Good 1.00 1.00

Poor/very poor 109 084 141  0.520 101 078 132 0.933
Missing 1.09 0.60 1.97 0.776 1.05 058 190 0.879
Depression (GDS15)

No depression GDS<6 1.00 1.00

Depression GDS>=6 1.01 0.74 1.38 0.935 094 069 129 0715
Missing 116  0.85 1.57 0.345 116 085 1.58 0.350
Alcohol

Never 1.00 1.00

Ever/current 093 061 143 0.749 1.00 065 153 0.986
Missing 065 0.38 111 0.116 065 037 1.14 0.131
Smoking

Never 1.00 1.00

Ever/current 125 077 201 0.362 125 077 202 0371
Missing 1.01 0.70 146 0.949 1.03 072 149 0.862
Effectance (HIHYBEED 1)

4 points (full marks) 1.00

3 points and under 1.13 085 1.50 0.414
Missing 115 072 184 0.565
IADL

5 points (full marks) 1.00

4 points and under 1.68 126 225 0.000
Missing 122 076 1.94 0411
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F4  ZHR VAT v 7 BRSHTIC L 2 2HE L Z =

(BEREAER N 7 — o 2 L 1)

-
-

ST AT G0 DA Xk (k)

Model 1 Model 2 Model 3 Model 4

OR 95%Cl P-value OR 95%Cl P-value OR 95%CI P-value OR 95%Cl P-value
Homebound
No (Going out >= once per week)  1.00 1.00 1.00 1.00
Yes (Going out < once per week) 1.87 1.16  3.02 0.010 1.69 1.03 278 0.039 157 094 262 0.086 143 083 246 0.195
Missing 099 044 222 0.982 1.07 046 251 0.869 1.09 041 290 0.864 121 044 334 0.716
Age
65-74 1.00 1.00 1.00
75-84 065 038 113 0.125 070  0.40 124 0.218 066 037 117 0.153
85- 079 041 152 0483 088 044 1.73  0.702 079 039 1.59 0.509
Marital status
Married 1.00 1.00 1.00
Single 116 052 259 0.722 120 052 275 0.671 118 051 273 0.692
Missing 084 028 250 0.752 083 027 255 0.741 081 026 252 0714
Education (years)
9 years and under 1.00 1.00 1.00
10 years and over 121 076 193 0415 1.21 0.75 1.93  0.440 125 077 204 0.367
Missing/Others 081 031 214 0.668 0.71 0.26 1.97 0.508 073 026 2.05 0.554
Equivalized income
1.99 million yen and less 1.00 1.00 1.00
2 million yen and more 068 039 119 0.175 072 041 129 0.270 073 041 131 0292
Missing 064 038 1.07 0.090 064  0.37 1.08 0.097 065 038 111 0.112
Household type
Live alone 1.00 1.00 1.00
With husband/wife 132 049 356 0.584 137 050 3.81 0.541 136 049 378 0.562
With children/others 167 088 3.16 0.117 176 092 335 0.088 173 090 332 0.101
Missing 145 038 555 0.587 155 040 599 0.525 151 039 590 0.550
Housing type
Detached housing 1.00 1.00 1.00
Apartment / others 143 061 335 0407 135 057 321 04%4 140 059 335 0.447
Missing 147 071 3.04 0.302 145 068 310 0.332 149 069 322 0.308
Area
Urban (>1,500 density) 1.00 1.00 1.00
Semi-urban (1,000-1,500 density) 066 030 142 0287 068  0.31 148 0.329 068 031 149 0.339
Rural(<1,000 density) 140 072 276 0.323 137 069 272 0.362 138 070 274 0.353
BMI
<185 0.88 043 182 0.731 087 042 179 0.695
18.5-24.9 1.00 1.00
>=25 1.07  0.62 1.86 0.813 1.07 062 187 0.802
missing 129 062 269 0.501 130 062 272 0485
CVD risk
No 1.00 1.00
Yes 065 0.26 1.61  0.356 065 026 1.61 0.354
Medical history of cancer
No 1.00 1.00
Yes 2.35 1.1 5.02 0.026 2.28 1.06 4.87 0.034
Medical history of heart disease
No 1.00 1.00
Yes 1.08 0.63 1.87 0.777 1.08 062 188 0.783
Self-rated health
Vert good/Good 1.00 1.00
Poor/very poor 1.45 0.91 232 0117 142 088 228 0.148
Missing 079 018 353 0.762 077 017 346 0.736
Depression (GDS15)
No depression GDS<6 1.00 1.00
Depression GDS>=6 1.01 0.60 1.71  0.961 096 056 1.64 0.876
Missing 075 041 1.35 0.335 075 042 1.36 0.348
Alcohol
Never 1.00 1.00
Ever/current 160 084 3.06 0.155 163 085 3.14 0.143
Missing 062 023 1.67 0.342 071 025 202 0520
Smoking
Never 1.00 1.00
Ever/current 165 078 349 0.190 160 075 341 0.220
Missing 1.81 098 3.34 0.056 187 1.01 3.45 0.046
Effectance (HIHYBEED 1)
4 points (full marks) 1.00
3 points and under 1.17  0.69 1.97 0.562
Missing 133 054 329 0531
IADL
5 points (full marks) 1.00
4 points and under 124 074 208 0423
Missing 060 022 166 0.322
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A BB AR E A2 (REFFBORMITES3E)

SyRMT IR
BAASBRECE TOIEDAKEENETL SR DOEE

WHIEmHE A GRAERZERZ B HAmtsest  [EERERIRE RS 20%)
WHgErHE tHE H GRAERZRZEe rsest  [EERsE R IR e HeHdR)
WIEmIHE PR & RAERZERZEE HAmtsest  [EERE R RS 3120
WHFE 0 /NS ORAERFRF R e Pirsert  EESRA R 208 B0
WHFE A kel il CRAERZRF B ehisest  EERRR R0 5F)
Wt o ek dEE CRAEKRZRS B heiisest  EESRAH R e 0 5F)
WoEm s LHEERE CGRALRTFRS R #Hensest  EERRR R0 5)

REE

PRAFHER N D NITENFHEY 27 - BB U A7 MR ENATIE THRE STV, L
ML, BNETHDLHIM & OBBEIXA LN TRV, & 2 TAZEEX, BARANREE & 5512,
FRAT AL & BT R - S - ENE TV DI A RIRHIREE LA L NI T 5 2 L2 A E L
7z, 2010 FRIZ, 22 24 BIRIEOEAERE % T Ty 65 kL L milind 126,438 4412 H it
A ZIE L, 85,161 4/ HHIE A1/ (EINE 67.4%) ., ZD 95 H 81,980 4 D 3 4R D
BNHEE 2 U EORBEBLIORLEOT —F %, EHIBKROT — 4 X—=2A0 b7 (B
96.3%) . MERITREBME L, i, FREANAE, R EREE, [ERDIREE, (RERATE) A4
L 7= illness-death model |2 X 0 | B L CHEFHLE, BA#R L CEF-ENHEIREETAE
17, ENFEIRE-E D 3 DOBITONT— Rt (HR) & 95%(E#EIXE (95% CI) ZHEE L
7o DAV AEFMBRN G Fify - WG - ENE TV OB OEEHEE Lz, ZORER,
TRTCOIMEEAZ[ESL, MRTAF TR 20 AL EOFIX, B L T
LD Y A7 [HR (95% Cl); % 0.58 (0.50, 0.68); et 0.70 (0.57, 0.85)]8 L O/ rilh/a LT
AN HIREETAHELFED Y 2 7 [ B 052 (0.44, 0.61); ZcE: 0.58 (0.49, 0.68)] 3 A T /INE
o7, BB CTHEFSIEL DY R 7 [THEHREHHE 1C < b AFRAFEE 20 ALLEOFE TRE H
S 7-[FB1: 1.26 (0.99, 1.60); “oik: 2.42 (1.72, 3.38)], Ffi - fEFEH Ay - EN#E TSI OEE
HEE L7, 85 il BT, MEHSHA IS ST 20 RLLEH 21X, HanBHET
57 H, ZetET15 BEL, MEHFGABMETR2 B, LET70 HEL . EM#ETHLHIRIZE
PET 35 A, LM T55 BRI o 7o, RO, E O OFmE s X Ok 1-9 A - 10-19
AKDOFETHRO BNz, AWFFRIZ LY | FRAFRE L i & ERFE M OIS L OENH#E TV D
WA O FIHE & OBIE AR ST,

FEFHMm) bR o TWn5h, (Vosetal. 2016;

A. BFFEBER Kassebaum et al. 2016), Ffy - {EEHFm %
BT 2 LRRICARESEMEZES 52 L

{5 fiy & FF A I AR RIS IE TN T 2 28 T, ARBAEOELFORETH D (Fries
HRREEEZFF o TAEX HHIMH (LI, R 1980; Vos et al. 2016; Kassebaum et al.
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2016)

PR DT 0B AR REAR T IS, 12 o i e
MBES 2 Z ERETHMEICE Y RS TY
5 (Polzer et al. 2012; Wu et al. 2016),
B 2L, wERITEBERIEL S ERZ L, 18
BRGHRAEDOY X7 2@ 5 iR s h
TW5 (Kebschull et al. 2010; Polzer et al.
2012; Lockhart et al. 2012), F7-. H27Z
WZ L TREPLREBERENEL, TOROD
RPN RE IS BT D WREME N RSN T
W% (Ritchie et al. 2002; Sanders et al.
2016; Flegal et al. 2007;
2015; Wu et al. 2016; Hu et al. 2015), H
YR DO F R O E X (Marcenes et al.
2013) 2 E 2 % & nIEREN 2RO
MOREHMICEZDHBIREVWEEZDS
oL, LML B EREEZ RS Z &5,
AEHES o O FEAE 1 FF 53 D DR TED e v,
Z TR, APEDORRE SRFRDOEL -
ZA R R & o B 2 W RIS RREE LA B i
THIEEHE LT,

Tsakos et al.

B. W3EH

WEFYFAL vy T 47
ENERTEEZIT T Wn, #IRIEFE 65
ik LA b R A R BT L KBS R LB 5
Toh b, HAREZFE T FM %L (Japan
Gerontological Evaluation Study (JAGES)
project) DET — X EHFEH L=, X—AXF
A A 2010 FlTITAL, 2E 24 BIRE
Ol # 126,438 AT E R T A 2E 8 B AR
SN, FO®% IEBOEE - BEH#EREOE
WRHEBHIBERDOT — 2 _R=2nh 5 H b0 T,
B BRI oD T gl X BE AT R E Y 1, 027 H |
FETS28 1,100 HTH 5,

Figure 1 IS IME O 7 v —F ¥ — M &

RY, 85,161 B NR_R— AT A VHEICHZE L
72 (L% 67.4%), =D 95 5 81, 980 4 318 B
STz GEBRE 96.3%) . MR - i o1 W
KL TN 94 B LR FAEEBLE T
HILD 4,574 4 & bRoh L 72 B 4% 36,074 4 . &
P 41,323 4 DT — X Z NI W T, B BR
NAIL 226, 134.6 ANFET2 o 7=,

7ML

AT OT T ML, HFRIBEOT —X
NR=Z2ANL G ENEE 2 FOREL LW
KT TH D,

Rt lSES

ARWFFED TR T I1X B CEE OFF R L
L7, “THHOHOREBIZWVNANTT 2
OERICHR L, 20 KLU E, 10-19 A&, 1-9 A,
0 R TCHIZEZGT,

4t 7
BiE

RSt
i

HEh (65-69, 70-74, 75-79, 80-84, 85 7%
ULE), BWFIH(ERSY, 22 L), BEFK
(6 FF R, 6-9 4F, 10-12 4%, 13 4ELLE), Bl
JEIEE (D3 v, DR, @I E ., BEIRIE . AR
SE ., EOHLERIE . REARR R MEIREEE) . FE0
BEK(E TN, EFHIWV, HED IR
W B L — T ORI () | R
UG (BRI | i 5 PRI | RS | AR (f
AEGET 5, AT 5. BlATHDEERR
Wiz, bE b ERERY), SHITRER (—H H
720 <0.5 FEEIARM ., 0.5-0.9 FEfE, 1.0-1.4
Frff. 1.5 BFRILL E) . body mass index (&
A @ 18.5 kg/m* AR, WIEMHE : 18.5-24.9
kg/m®, i@ 1A # : 25. 0-29. 9 kg/m*, JEI# : 30 kg/m?
UE), 2o (52 me L, 2 2m, 9-2)
AIEELELTHELE,
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e 3 A A7
Illness—death model

BHERBER L THESE, ENEREDHY T
BEFETO3OOEERELZEET 5720
illness—death model % JH VW T #r L 72
(Hinchliffe et al. 2013), Figure 2Z2% ®
MEMZRY, 4 DDHKE : State 1 (EJri#
E L TAEL) ., State 2 (BENH#ERBEDH Y
THAAF) State 3 (E#ERE 2R TITHELT),
State 4 (M EBELZRTHELT) ; BLT3 S
D 4T Transition 1 (State 1 7> & State 3),
Transition 2 (State 1 7> & State 2) .
Transition 3 (State 2 25 State 4) # FHiE
L., Z1HDOBITO Y — K% RIRFICHEE
% (Hinchliffe et al. 2013), B/ 2

UEOBENPLHEBECRE D EESITEWD
(Kijima 2007) 7=, AHFIE TIL., —EHN#

BEEZITTANT, FEREZEF L0 EMR
ELT,

SHTET IV

B L T o R F A O
2014) BRE T D720 T X TOHMIEMER T
JEBIE L7z, Elmii T 5 L (Model 1) B L O
TRTOLEEEZFEL7-ET L (Model 2)
ZHEE LT, SHIT, ENEND State (T &
CELMEBEEME L, Fm, BEHH. K

# ) (Luy and Minagawa

EFMOMBTEL L OHFEMICX T D HEES
mOEAEE, EFHBENSEE L7 (van den
Hout et al. 2014),

FREAT X RIBE 2 2 EM 2L T2 Lol
L .Rubin ® F{EIZ LV #4A L7 (Rubin 1987;
Carpenter and Kenward 2012), & 612, LAF
D2ODBENHZE LIz (1) KEEEZ X
—fbLi=mhr. (2) "= T4 b g
OMICENH#ERED D VT LIS INE %
BRAN L7200, TR COfENTIL Stata 14.1 T

1T - 7= (Stata Corp LP, College Station,

Texas, US).

i B A4 i
AT A AREAE R PR EEEZBS DOK
s %?%T;%ﬁiﬁ éﬂ’bf’_o

Table 1 ICBMEB D FeEZ R T, WAL
ANDOFBIZLLFOBEY Thbd o W, Fl e
L. @\, @, LWV EBORERK, ix
B2 U, FEMER | RUVWAITREM . e
FEITMARE, O oML,

Appendix 1 (& MNEF OEFIREE DO HER %
R BB T RIS VBN ERE R L CAELR,
ENEREDHY THEF, ENERELRTIC
L., EN#ERELR T LHFOE AT
ZFnEn, BT I 2%, 2.5%, 4.6% 1.7%;
T 94, 1%, 2.9%, 2.1%, 0.8% 72 o 7=
(Appendix 1),

Table 2 T illness—death model 7> 545 &
Wiz P — R (HR) 3B XY 95% 15 #8H X [H]
(Cl) %o ¥, T _XCOLELEREZFER, B
Ll b, BRFEBENZ VAN, BB
b X_ Transition 1 (State 1 72>5 State 3)
DY AT BREEIZ/NEDo7 B 220 KL
o AN® HR (95% CI) X, HE: 0.58 (0.50,
0.68); #ZME: 0.70 (0.57, 0.85)], FAEKIC
Transition 2 (State 1 7>% State 2) ® U A
7 H/NE o [BPE0.52 (0,44, 0.61) ; &
P 0.58 (0.49, 0.68)]
3 (Sate 2 75 State 4)
%0 1.26 (0.99,

o —J7T.Transition

DY AT IEKE D
> 7= [H4 1.60) ; ZctE : 2,42
(1.72, 3.38) ], ZRAF % 1-9 A LT 10-19
KDOANIZHOWNTHFEEROBEEN LN T
(Table 2), Z 45 O RATIEE S HTIZ L - T
H T X vz (Appendix 2. 3),

Appendix 4, 5 IZZF N E 4D State [T F
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LR EBHRBOBRE RT, RAEREKN
NiZ, EEZRRE (FoxU7) 1o
BT (BRoxV7) BXOEMERE (£ L
YO IYT) BT LY T o, 20O
WX E R H CRICBEE T o7z, 1T, EAF
WER DI T, B ERE (FL Yo
TUT) ICHEVRT ol

Figure 3 ([ZATFRBR B HEE S 7= Fm.
fEREF ., REEEMOMEZ T, RiFWK
NI NIE, EFEHm (F) BEL. Ha
(F+Arvrv) m, REgEHEm (Lo
V) BNEMNo T (Figure 3), Appendix 6 2%
DFEMeHEEMZ R, 85 M LD N THD
FENREL, EHEFHEEIZS 5T, EARK
20 RULEDNIZ, H@MBFBMHTSH7.0 H, &
PET14.6 AR EEHMMAEMETI2. 10,
ZMET69.5 HE < (ANEREFEm 2N BT 35,1
H, ZMETH4.9 BEP -7, HMICED DR
FEF M OEIGIL, HBAERBENZ < R DITHEW
K& < 72 o 7= (Appendix 6), [FHE D E 2%
DD FlBs L NEFREETHRD b
(Figure 3. Appendix 6),

RN AUN

D. £

ﬁﬁ%@\ﬂﬁfﬁmﬁﬁ%ﬁ% L7ZKR
B aR— FRAET —ZI2 L0 FREFEERD
AMEFE R OBMICEET D Z &2 50
Lic, BFEEPZVWERmE T, ECY 27
PR, BAEREBIZARD Y 27 MELS, &
NERELZ T THLIRELTT 2 E TOHMIX
Binolo, SbIT, FEAEWNZ VO EEE 1L
FEMPES, FaAk, Fmilho o/
FEFFfn DEIG B RE ol

W58 D 5 A & BRFE
Kﬁ%i\ﬁ%éﬁﬁbﬁf@ﬁkﬁt-
EJI ‘%ntuﬂ:_ ° gﬁ‘%nm Hﬂiﬂ’f&@%t s 0)5'5

[FIRFICRRGE L 72 Wl O CTH D, — DA
Wb RF v [ FHaoiffx 2] ZHE L
T\ 5 (Gigerenzer 2009) , fad e FF My X A TE O
BERSx XS XKMT % (Stiefel et al.
2010; Kassebaum et al. 2016), JC{TAIZEC
IREINTZAZF L OFMIULEMBHFEN 58 H
(Pandya et al. 2015) THDHZ L& EZD
&L AW OHEEMIZEAEICEKR O H 5 E
Tbh A9, —HT, WS OMPDORERALH D,
12, BB 1,374 B & HEAE D,
Ll AIOEFEMOA X b a2RALE
BESHT THRBROMRIZ ol WiRE
ORREMIT/ NIV EEZ BN D (Appendlx 3o
Zxnu—7 v 7B OB I NHEE S Tkt
EO/NSSICEELTCVWDIAEELD D, B
o, EAEHErsAEREAThS, Ll K
A CHM LZEMIE, BREMOZEIC X
D G PENHER I LTV S (Yanamoto et al.
2012), BT, BARZXS ELTEY, A
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Table 1. Characteristics of the participants

Men (n = 36,074)

Women (n = 41,323)

No. of teeth

No. of teeth

>20 10-19 1-9 0 Missing >20  10-19 1-9 0 Missing
n 12,367 9,233 8,662 4,951 861 13,362 10,266 10,544 5,723 1,428
% % % % % % % % % %
Age (years)
65-69 430 373 253 159 24.3 424 365 23.2 9.6 19.7
70-74 317 300 276 217 27.4 314 30.1 28.0 199 25.9
75-79 172 208 249 265 24.5 17.0 20.3 265 27.2 27.8
80-84 6.6 9.2 156 227 16.4 7.1 9.9 154 251 18.3
>85 15 2.7 6.6 13.2 7.4 2.0 3.3 6.9 182 8.3
Denture use
Not using a denture 66.5 337 243 304 8.9 68.2 34.6 231 26.3 12.3
Using a denture 273 61.0 698 58.6 20.1 21.0 55.4 67.5 583 30.4
Missing 6.2 5.3 5.9 10.9 71.0 10.8 10.0 94 154 57.3
Education (years)
<6 0.5 11 2.0 3.0 3.1 11 1.9 3.6 8.4 4.6
6-9 340 415 48.0 529 355 415 47.2 52.3 56.2 41.2
10-12 349 327 279 238 27.3 38.0 34.0 291 213 23.8
>13 269 202 168 13.0 20.9 15.3 12.1 9.1 5.6 12.0
Missing 3.6 4.4 5.2 7.4 13.1 4.0 4.8 6.0 8.5 18.3
Income
Low 234 296 335 36.7 27.5 25.5 29.5 333 346 25.1
Middle 327 310 275 229 23.2 28.2 25.3 206 16.1 16.2
High 335 259 222 195 22.1 27.2 22.2 182 146 13.7
Missing 104 135 16.8 209 27.2 19.2 22.9 279 347 45.0
Comorbidity
With comorbidity 51.7 532 52.8 537 51.9 46.4 49.1 526 555 49.9
No comorbidity 449 432 425 415 39.8 48.7 455 41.2 38.6 38.9
Missing 3.3 3.6 4.6 4.8 8.2 4.9 5.4 6.2 5.9 11.3
SRH
Very poor 2.1 2.5 3.9 4.6 3.3 1.6 1.9 2.6 3.2 2.7
Poor 122 163 208 224 19.3 125 14.7 189 215 19.3
Good 689 68.8 649 615 64.7 71.2 71.7 67.8 65.0 64.1
Very good 16.1 116 95 101 115 134 105 9.1 8.9 10.9
Missing 0.7 0.8 1.0 13 1.3 1.3 1.2 1.6 15 3.0

Falling experience

- 48 -



Yes
No
Missing
Smoking status
Current smoker
Former smoker
Never smoker
Missing
Alcohol drinking
Daily drinker
Occasional drinker
Former drinker
Never drinker
Missing
Walking time (hours per day)
<0.5
0.5-0.9
1.0-14
>1.5
Missing
BMI
Underweight
Normal weight
Overweight
Obesity
Missing
GDS
No depression (<5)
Suggestive depression (5-9)
Depression (>10)
Missing

19.5
76.4
41

13.1
515
29.6

5.8

34.3
27.1
4.7
29.2
4.7

24.6
34.7
17.6
18.5

4.7

3.6
64.4
26.3

1.6

4.2

69.6
14.4

3.7
12.3

25.3
70.1
4.6

19.3
50.5
23.8

6.4

32.0
23.9
6.0
33.2
4.9

29.3
32.8
16.4
15.9

5.6

4.3
61.2
27.0

2.0

5.6

62.0
18.2

5.8
141

29.1
65.8
51

23.3
49.1
20.6

7.0

29.2
20.7
7.3
37.6
5.3

34.0
31.0
14.4
14.8

5.8

6.8
60.8
23.4

1.8

7.2

55.7
21.2

8.0
15.2

32.7
61.7
5.6

23.7
49.8
17.8

8.7

24.8
16.3
7.0
45.0
6.9

36.8
27.9
135
14.7

7.1

7.8
58.6
219

1.9

9.8

54.0
20.0

7.9
18.1

26.0
62.3
11.7

9.1
20.3
12.0
58.7

11.0
9.2
2.4

21.1

56.2

30.1
30.4
12.7
12.8
14.1

5.8
54.9
22.8

2.0
14.5

54.6
16.8

59
22.6

27.2
69.0
3.8

1.9
4.0
84.9
9.2

4.2
12.8
1.0
77.3
4.7

28.3
344
15.2
15.9

6.2

7.7
64.9
19.8

2.7

4.9

62.3
14.6

3.9
19.2

31.4
64.6
4.0

3.2
5.1
81.3
10.4

4.0
12.1
1.0
78.1
4.8

31.2
33.6
13.3
14.9

7.0

7.3
61.3
21.9

2.9

6.6

58.8
16.3

4.9
20.0

36.0
59.5
4.6

3.7
4.7
77.8
13.8

3.4
9.3
1.0
80.4
5.9

35.5
30.9
12.8
12.6

8.2

8.1
57.2
22.0

3.6

9.1

53.7
18.0

6.6
21.7

39.5
54.6
59

3.9
4.4
75.3
16.4

2.4
6.3
0.9
83.6
6.8

38.9
26.9
11.9
11.8
10.4

9.2
52.4
20.9

3.4
14.0

49.8
19.2

7.1
23.9

30.8
56.1
131

1.6
3.3
47.7
47.4

15
5.0
0.5
54.4
38.5

30.5
27.0
12.3
11.3
18.8

10.3
51.8
16.7

2.2
19.0

44.5
13.8

4.5
37.3

All P-values were <0.001.

Abbreviations: SRH: self-rated health, BMI: Body-Mass Index, GDS: Geriatric Depression Scale
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Table 2. Results of the illness-death model with multiple imputations: association between the number of remaining teeth

and each transition

Men (n = 36,074) Women (n = 41,323)
Model 1 Model 2 Model 1 Model 2
HR 95% ClI HR  95%ClI HR  95% Cl HR  95% ClI

No. of teeth (ref. O teeth)
Transition 1: healthy to dead
>20 tecth 0.48 0.41,055 * 0.58 050,068 * 062 051,076 * 0.70 0.57,0.85
10-19teeth 0.63 0.55,0.73 * 0.71 0.62,082 * 0.76 0.63,092 * 0.81 0.67,0.98
1-9teeth 0.76 0.67,087 * 0.80 0.70,091 * 076 0.64,091 * 0.77 0.64,0.92
Transition 2: healthy to disabled
>20teeth 0.42 036,049 * 052 044,061 * 052 044,061 * 0.58 0.49,0.68
10-19teeth 0.58 0.50,0.67 * 0.65 0.56,0.76 *  0.70 0.60,0.81 * 0.75 0.65,0.86
1-9teeth 0.74 0.65,084 * 0.77 067,088 * 0.72 0.63,0.82 * 0.73 0.64,0.83
Transition 3: disabled to dead
>20 teeth 1.00 0.79, 1.27 1.26 0.99, 1.60 211 152,294 * 242 172,338
10-19teeth 1.03 0.81,1.29 120 0.94,153 232 169,319 * 242 1.76,3.34
1-9teeth 1.05 0.86,1.28 1.14 0.93,1.40 141 1.05,190 * 1.41 1.04,1.90

* P<0.05

Abbreviations: HR: hazard ratio, Cl: confidence interval

Transition 1: transition from the alive and healthy state to the dead without a disability state

Transition 2: transition from the alive and healthy state to the alive with a disability state

Transition 3: transition from the alive with a disability state to the dead after being disabled state

Model 1: Age was adjusted.

Model 2: Model 1 + denture use, education, income, comorbidity, self-rated health, falling experience, smoking status,

alcohol drinking, walking time, body mass index, and Geriatric Depression Scale score were adjusted.
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Enrollments for the baseline survey
(n =126,438)

\ 4

Non-response to the survey

Baseline survey in 2010
\ 4 (n=41,277)

Respondents (n = 85,161)
(Response rate: 67.4%)

Lost to follow
* Mortality/disability data could
not be merged from the database
of municipalities (n = 3,181)

A 4

A 4

Followed-up participants
(n =81,980)
(Follow-up yate: 96.3%)

Missing information on age/sex (n = 9)
Not independent people on basic activities of
daily living (n = 4,574)

A 4

Participants included into the
analyses (n = 77,397)
(men = 36,074, women = 41,323)

Figure 1. Flowchart of the study participants
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State 1 Transition 2 State 2
Alive and healthy ) ay,(t) Alive with a
Transition 1 | oy5(t) a,,(t) | Transition 3
State 3 State 4
Dead without a Dead after being

Figure 2. llIness-death model
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Survival days
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10-19 1-9
No. of teeth

aged 75-79 years

EEEIE

>20 10-19 1-9
No. of teeth
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10-19 1-9
No. of teeth
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b-1) Women, aged 65-69 years
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10-19 1-9
No. of teeth

b-2) Women, aged 75-79 years
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10-19 1-9
No. of teeth

b-3) Women, aged >85 years
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1,100
" 1,000

days

—

Surviva

>20

10-19 1-9
No. of teeth

[ IHealthy life expectancy
M Life expectancy with disability

Figure 3. Estimated healthy life expectancy and life expectancy with
disability; each covariate except age was conditioned at as follows:
using a denture, education of 6-9 years, low income, with
comorbidity, good self-rated health, no falling experience, not a
smoker, not a drinker, walking <0.5 hours, normal weight, and no

depression.
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Alive and healthy at baseline (all analytical participants)
36,074 men and 41,323 women

32, 895 men 1,514 men 1,665 men
38,881 women 1,557 women 885 women
A
Disabled
629 men
339 women
A 4 A 4
No event Dead
(alive and healthy at the end of
follow-up)

Appendix 1. Health status trajectory of the analytical participants
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Appendix 2. Results of illness-death model as the sensitivity analysis 1: association between the number of remaining teeth

and each transition

Men (n = 36,074) Women (n = 41,323)
Model 1 Model 2 Model 1 Model 2
HR  95% ClI HR  95%ClI HR  95% Cl HR  95% ClI

No. of teeth (ref. O teeth)
Transition 1: healthy to dead
>20 teecth 0.48 0.41,055 * 059 051,069 * 0.62 0.51,0.76 * 0.69 0.57,0.85
10-19 teeth 0.63 0.55,0.73 * 0.72 0.62,083 * 0.75 0.62,0.91 * 0.80 0.66,0.98
1-9teeth 0.76 0.66,0.86 * 0.79 0.69,090 * 0.74 0.62,0.89 * 0.76 0.63,0.90
Transition 2: healthy to disability
>20 teeth 0.43 0.37,050 * 053 045,062 * 051 044,060 * 0.58 0.49,0.68
10-19 teeth 0.57 0.50,0.67 * 0.66 0.56,0.76 * 0.70 0.60,0.81 * 0.75 0.65,0.87
1-9teeth 0.73 0.64,0.84 * 0.77 0.67,0.88 * 0.72 0.63,0.82 * 0.73 0.64,0.84
Transition 3: disability to dead
>20 teeth 1.01 0.80, 1.28 128 1.00,1.63 * 214 155,295 * 239 173 331
10-19teeth 1.03 0.81,1.29 121 0.96,152 * 240 1.78,323 * 245 182,331
1-9teeth 1.06 0.86, 1.29 1.14 0.94,1.40 142 106,191 * 1.43 1.07,1.92

Missing information was included as a dummy variable.

* P-values <0.05

Abbreviations: HR: hazard ratio, Cl: confidence interval

Transition 1: transition from the alive and healthy state to the dead without a disability state

Transition 2: transition from the alive and healthy state to the alive with a disability state

Transition 3: transition from the alive with a disability state to the dead after being disabled state

Model 1: Age was adjusted.

Model 2: Model 1 + denture use, education, income, comorbidity, self-rated health, falling experience, smoking status,

alcohol drinking, walking time, body mass index, and Geriatric Depression Scale score were adjusted.

- 55 -



Appendix 3. Result of illness-death model as the sensitivity analysis 2: association between the number of remaining teeth

and each transition

Men (n = 35,734) Women (n =41,072)
Model 1 Model 2 Model 1 Model 2
HR 95% ClI HR  95%Cl HR 95% ClI HR  95%Cl
No. of teeth (ref. O teeth)
Transition 1
>20 teeth 0.48 041,056 * 060 051,070 * 0.61 049,075 * 067 0.54,0.83
10-19teeth 0.65 0.56,0.76 * 0.74 0.64,0.86 * 0.70 057,086 * 0.75 0.61,0.92
1-9teeth 0.78 0.68,0.89 * 0.81 0.71,093 * 0.71 059,086 * 0.72 0.60,0.87
Transition 2
>20teeth 0.43 0.36,050 * 053 045,063 * 0.54 046,063 * 060 0.50,0.71
10-19teeth 059 0.50,0.68 * 0.67 0.57,0.78 * 0.73 0.63,0.85 * 0.78 0.67,0091
1-9teeth 0.72 0.63,0.83 * 0.75 0.650.87 * 0.76 0.66,0.87 * 0.77 0.67,0.88
Transition 3
>20teeth 0.91 0.70,1.18 1.16 0.89,1.51 191 136,269 * 208 147,294
10-19teeth 1.18 0.93,1.51 142 111,181 * 223 163,306 * 226 1.65,3.10

1-9teeth 1.01 0.82,1.26 1.13 0.91,1.40 131 0.96,1.78 1.26 0.93,1.73

Missing information was included as a dummy variable; Participants who had died or who had been disabled in the first 6
months were excluded.

* P-values <0.05

Transition 1: transition from the alive and healthy state to the dead without a disability state

Transition 2: transition from the alive and healthy state to the alive with a disability state

Transition 3: transition from the alive with a disability state to the dead after being disabled state

Model 1: Age was adjusted.

Model 2: Model 1 + denture use, education, income, comorbidity, self-rated health, falling experience, smoking status,

alcohol drinking, walking time, body mass index, and Geriatric Depression Scale score were adjusted.

- 56 -



65-69 yr 75-79 yr 85+ yr
20+ teeth 20+ teeth 20+ teeth

Probability
o o o o =
o w [ [e¢] o
Probability
o o o o [
o w o [ee] o
Probability
o o o o =
o w [} [e¢] o

o

300 600 900 120013 0 300 600 900 120013 0 300 600 900 12001374
Time since baseline survey (days) Time since baseline survey (days) Time since baseline survey (days)
10-19 teeth 10-19 teeth 10-19 teeth

=
o
g
=}
-
=}

Probability

o o o o

o w o o
Probability

o o o o

o w [52) [o2]
Probability

o o o o

o w 4] o) c

o

300 600 900 120013 0 300 600 900 120013 0 300 600 900 12001374
Time since baseline survey (days) Time since baseline survey (days) Time since baseline survey (days)
1-9 teeth 1-9 teeth 1-9 teeth

=
o

Probability

o o o o

o w (6,1 [ee]
Probability

o o o o =

o w [6,] fe ] o
Probability

o o o o =

o w [6;] e ] o

o

300 600 900 120013 0 300 600 900 120013 300 600 900 12001374
Time since baseline survey (days) Time since baseline survey (days) Time since baseline survey (days)

No teeth No teeth No teeth

o

Probability

o o o o =

o w [} [e¢] o
Probability

o o o [l

w () ee] o
Probability

o o o o =

o w [} [e¢] o

0.0

0 300 600 900 120013 0 300 600 900 120013 "o 300 600 900 12001374
Time since baseline survey (days) Time since baseline survey (days) Time since baseline survey (days)

I Alive without disability | Alive with disability [ Dead

Appendix 4. Probability for stacking in each state among MEN (alive without a disability, alive with a disability, or dead);
age, denture use, education, income, comorbidity, self-rated health, falling experience, smoking status, alcohol drinking,
walking time, body mass index, and depression were adjusted.
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Appendix 5. Probability for stacking in each state among WOMEN (alive without a disability, alive with a disability, or
dead); age, denture use, education, income, comorbidity, self-rated health, falling experience, smoking status, alcohol
drinking, walking time, body mass index, and depression were adjusted.
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Appendix 6. Expected healthy life expectancy and life expectancy with disability with follow-up of 3 years

Men Women
HALE LE LED HALE LE LED
HALE/LE (%) HALE/LE (%)
(days) ~ (days)  (days) (days)  (days)  (days)
Aged 65-69 years
Number of teeth
220 13435 13559 12.4 99.1 1358.8  1367.7 8.9 99.3
10-19 1336.3  1352.0 15.7 98.8 1355.2  1366.6 11.4 99.2
1-9 1330.9 13495 18.6 98.6 13558  1367.2 11.4 99.2
0 1319.5 1343.7 24.2 98.2 1349.6 1365.2 15.7 98.9
Aged 75-79 years
Number of teeth
220 1306.9  1330.6 23.7 98.2 13342  1356.1 21.9 98.4
10-19 12915 13214 29.9 97.7 13249  1352.9 28.0 97.9
1-9 1279.9 13153 35.4 97.3 13265 1355.1 28.6 97.9
0 1256.1  1302.6 46.5 96.4 13106  1350.2 39.5 97.1
Aged >85 years
Number of teeth
220 1243.8  1280.1 36.3 97.2 12458  1302.1 56.3 95.7
10-19 1215.3  1261.0 45.7 96.4 1218.0  1288.9 70.9 94.5
1-9 11943 12484 54.1 95.7 12225  1301.9 79.3 93.9
0 1151.7 1223.1 71.4 94.2 1176.3 1287.5 111.2 914

Abbreviations: HALE: healthy life expectancy, LE: life expectancy, LED: life expectancy with disability
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Table 1. & fE=EEGEN4EEE D 13THH

. Can you use public transportation (bus or train) by yourself?
. Are you able to shop for daily necessities?

. Are you able to prepare meals by yourself?

. Are you able to pay bills?

. Can you handle your own banking?

. Are you able to fill out forms for your pension?

. Do you read newspapers?

. Do you read books or magazines?

© 00 N O O &~ W N P

. Are you interested in news stories or programs dealing with health?
10. Do you visit the homes of friends?

11. Are you sometimes called on for advice?

12. Are you able to visit sick friends?

13. Do you sometimes initiate conversations with young people?
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Table 2. X— 2 T A4 DO IEAREME L OB £ %

Table 1. Characteristics and Outcomes of Participants According to Number of Remaining

Teeth (N=62,333)

Characteristic All >20 10-19 1-9 Edentu
Participants, teeth, teeth, teeth, lous,
N=62,333 n=22,2 | n=15,9 |n=15,0 | n=7,30
57 53 16 6
n (%) %
Sex
Female 33,512 (53.8) 52.6 52.9 55.8 52.6
Male 28,821 (46.2) 47.4 47.1 44.2 47.5
Age
65—69 20,797 (33.4) 42.8 37.7 25.2 14.3
70-74 19,051 (30.6) 32.7 31.3 30.3 23.7
75-79 13,687 (22.0) 17.2 20.6 26.4 28.7
80-84 6,650 (10.7) 6.1 8.2 13.6 22.7
>85 2,148 (3.5) 1.2 2.1 4.5 10.6
Comorbidity
Heart disease 7,024 (14.9) 13.9 14.0 15.5 17.9
Stroke 753 (1.6) 1.4 1.5 1.7 2.0
Diabetes mellitus 7,731 (16.4) 14.9 16.4 17.6 18.0
Respiratory disease 1,937 (4.1) 3.6 4.1 4.6 4.7
Equalized household income, JPY
> 4.00 million 5,885 (11.5) 13.6 11.1 9.7 8.9
2.00—3.99 million 20,632 (40.1) 45.1 40.8 35.7 31.6
< 2.00 million 24,897 (48.4) 41.3 48.1 54.6 59.5
Education, years
>13 10,989 (18.4) 23.1 18.2 14.6 11.9
10-12 20,960 (35.1) 39.1 36.6 32.2 26.2
6-9 26,766 (44.8) 37.1 44.0 50.8 57.2
<6 1,048 (1.8) 0.7 1.3 2.3 4.8
Marital status
Married 44,329 (74.0) 79.9 75.1 69.7 63.6
Widowed 12,377 (20.7) 15.4 19.2 24.7 31.5
Divorced 1,958 (3.3) 2.7 3.5 3.9 3.2
Never married 1,214 (2.0) 2.1 2.2 1.8 1.7

Living situation
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Live alone 7,006 (11.7) 9.8 11.5 13.3 13.9
With spouse 23,286 (38.8) 43.6 39.6 35.3 29.9
With spouse and child(ren) 15,819 (26.4) 28.6 27.1 24.7 23.1
With child(ren) 7,887 (13.2) 9.8 12.3 15.8 19.9
Other 5,953 (9.9) 8.2 9.5 10.9 13.2
Depression (15-item Geriatric

Depression Scale score)

No depression (0—4) 38,442 (74.5) 79.7 74.6 69.5 68.9
Depressive tendency (5—-9) 10,082 (19.6) 16.4 19.7 22.4 23.3
Depression (10-15) 3,048 (5.9) 4.0 5.8 8.1 7.8
Falls over past year

0 42,506 (71.5) 76.4 71.8 67.5 64.7
1 13,422 (22.6) 19.7 22.8 24.7 26.2
>1 3,515 (5.9) 3.9 5.4 7.8 9.1
Smoking status

Never 33,873 (60.4) 63.8 59.2 58.8 54.6
Former 16,139 (28.8) 28.8 29.5 27.8 30.6
Current 6,036 (10.8) 7.5 11.4 13.4 14.8
Drinking alcohol status

Current drinker 21,296 (36.4) 41.4 38.3 32.2 27.6
Former drinker 1,839 (3.2) 2.6 3.3 3.7 3.5
Never drinker 35,304 (60.4) 55.9 58.4 64.2 69.0
Body mass index, kg/m?

>25.0 13,174 (22.3) 20.6 22.9 23.4 24.3
18.5-24.9 42,067 (71.3) 73.8 71.4 69.3 67.5
<18.5 3,770 (6.4) 5.6 5.7 7.3 8.2
Baseline TMIG-IC score, mean | 11.7+1.7 12.0+1. | 11.8+1. | 11.5+1. | 11.2+2.
+SD 5 6 9 2
Changes in higher-level | —0.247+1.45 - - - -
functional capacity, mean £SD 0.173+ |0.212+ | 0.306+ | 0.447+

1.28 1.40 1.55 1.78

Change in higher-level functional capacity was calculated according to total follow-up
Tokyo Metropolitan Institute of Gerontology Index of Competence (TMIG-IC) score minus
total baseline TMIG-IC score.

Missing values for number of remaining teeth categories are not shown (n=1,801).

Residential areas were not shown.
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Table 3. 717t %% & TADLAK T o 358

Characteristic

Before Multiple
Imputation,

n=25,658

After Multiple
Imputation,

n=62,333

B (95% Confidence In

terval) P-Value

Number of remaining teeth (reference >20)

10-19 —-0.040 (-0.081— | —0.035 (-0.065 to —
0.001) .06 0.005) .02
1-9 —-0.063 (-0.108 to — | —-0.088 (-0.119 to —
0.019) .006 0.056) <.001
0 —-0.149 (-0.211 to — | -0.178 (-0.221 to —
0.087) <.001 0.135) <.001
Male —~0.091 (-0.142 to — [ -0.117 (-0.152 to —
0.041) <.001 0.081) <.001
Age (reference 65-69)
70-74 ~0.077 (-0.118 to — | —0.106 (-0.135 to —
0.037) <.001 0.077) <.001
75-79 ~0.189 (-0.236 to — | —0.257 (-0.290 to —
0.141) <.001 0.224) <.001
80-84 —-0.530 (-0.595 to — | —0.578 (-0.622 to —
0.466) <.001 0.534) <.001
>85 ~1.212 (~1.323 to — | -1.133 (~1.205 to —
1.101) <.001 1.062) <.001
Comorbidity
Heart disease —-0.020 (-0.067— | —0.023 (-0.061—
0.027) .40 0.015) .23
Stroke —-0.220 (-0.358 to — | —0.183 (-0.301 to —
0.082) .002 0.065) .003
Diabetes mellitus —0.076 (=0.121 to — | —0.067 (=0.109 to —
0.032) .001 0.026) .002
Respiratory disease —0.138 (-0.224 to — | —0.102 (-0.172 to —
0.053) .001 0.031) .005
Equalized household income, JPY (reference
> 4.00 million)
2.00-3.99 million —-0.017 (-0.072— | —0.008 (-0.052—
0.037) .53 0.035) .70

< 2.00 million

—0.067 (-0.123 to —

—0.063 (=0.109 to —
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0.010) .02 0.016) <.001

Education, years (reference >13)

10-12 —-0.060 (-0.106 to — | —0.028 (—-0.062—
0.015) .01 0.005) .100

6-9 —~0.167 (-0.215 to — | —0.168 (-0.205 to —
0.118) <.001 0.130) <.001

<6 —-0.805 (-0.963 to — | -0.523 (-0.621 to —
0.646) <.001 0.424) <.001

Marital status (reference married)

Widowed 0.044 (-0.052— | 0.015 (-0.045—
0.139) .37 0.075) .63

Divorced 0.037 (-0.093— | —0.038 (-0.125-
0.167) .58 0.050) .40

Never married -0.118 (-0.264— | —0.102 (-0.205—
0.028) .11 0.001) .05

Living situation (reference alone)

With spouse —-0.115 (-0.220 to — | —0.149 (-0.215 to —
0.010) .03 0.083) <.001

With spouse and child(ren) —0.173 (-0.280 to — | —0.170 (-0.240 to —
0.066) .002 0.100) <.001

With child(ren) —0.246 (-0.321 to — | —0.239 (-0.288 to —
0.171) <.001 0.189) <.001

Other —0.155 (-=0.256 to — | —0.161 (—=0.225 to —
0.055) .002 0.097) <.001

Depression (15-item Geriatric Depression

Scale score) (reference no depression (0—4))

Depressive tendency (5-9) —0.188 (-0.231 to — | —0.240 (-0.272 to —
0.145) <.001 0.207) <.001

Depression (10-15) —0.315 (-0.389 to — | —0.369 (—0.422 to —
0.240) <.001 0.317) <.001

Falls over past year (reference 0)

1 0.018 (-0.022— | —0.002 (-0.031—
0.059) .37 0.026) .88

>1 —-0.093 (-0.167 to — | -0.118 (-0.171 to —
0.018) .01 0.064) <.001

Smoking status (reference never)

Former —0.045 (-0.094— | —0.027 (-0.064—
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0.003) .07 0.011) .17

Current -0.112 (-0.177 to — | —0.134 (-0.180 to —
0.048) .001 0.088) <.001

Drinking alcohol status (reference current)

Former —-0.069 (-0.160— | —0.098 (-0.170 to —
0.021) .13 0.026) .008

Never —-0.055 (-0.094 to — [ —-0.062 (-0.090 to —
0.015) .007 0.034) <.001

Body mass index, kg/m? (reference >25.0)

18.5-24.9 0.022 (-0.017—{ 0.034 (0.004—
0.061) .26 0.063) .02

<18.5 —-0.145 (-0.225 to — | -0.084 (-0.137 to —
0.066) <.001 0.031) .002

Baseline Tokyo Metropolitan Institute of | -0.241 (-0.251 to — | —0.264 (-0.271 to —

Gerontology Index of Competence score 0.230) <.001 0.256) <.001

aResidential areas were adjusted, but the results were not shown in the table.
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Exercising alone versus with others
and associations with subjective
health status in older Japanese: The
JAGES Cohort Study

Satoru Kanamori®2, Tomoko Takamiya?, Shigeru Inoue?, Yuko Kai?, Ichiro Kawachi*
& Katsunori Kondo*%7

Although exercising with others may have extra health benefits compared to exercising alone, few
studies have examined the differences. We sought to examine whether the association of regular
exercise to subjective health status differs according to whether people exercise alone and/or with
others, adjusting for frequency of exercise. The study was based on the Japan Gerontological Evaluation
Study (JAGES) Cohort Study data. Participants were 21,684 subjects aged 65 or older. Multivariable
logistic regression models were used to examine the association. The adjusted odds ratios (ORs) for
poor self-rated health were significantly lower for people who exercised compared to non-exercisers.

In analyses restricted to regular exercisers the ORs for poor health were 0.69 (95% confidence intervals:
0.60-0.79) for individuals exercising alone more often than with others, 0.74 (0.64-0.84) for people
who were equally likely to exercise alone as with others, 0.57 (0.43-0.75) for individuals exercising with
others more frequently than alone, and 0.79 (0.64-0.97) for individuals only exercising with others
compared to individuals only exercising alone. Although exercising alone and exercising with others
both seem to have health benefits, increased frequency of exercise with others has important health
benefits regardless of the total frequency of exercise.

Physical activity has been demonstrated to have various health benefits"2. The benefits of physical activity apply
regardless of the context, i.e. whether it occurs as part of work, leisure, transport, or housework®. However, it
remains unclear whether exercise is more beneficial for those exercising with others, compared to exercising
alone (e.g. on the basement treadmill).

This question has been previously discussed by distinguishing physical activity into exercising alone versus
with others*. The mechanisms for health benefits from exercising with others may include not only physiological
effects through physical activity, but also psychological and social factors. A systematic review focusing on the
psychosocial benefits of exercising with others revealed that working out with others may enhance social connect-
edness, social support, and peer bonding®. These social relationships have been shown in turn to have potential
health benefits®’, and exercising with others may therefore have extra health benefits compared to exercising
alone.

However, few studies have examined the differences in health associations between exercising alone and exer-
cising with others. One study conducted on middle-aged Japanese adults showed that there was statistically no
difference in the incidence of poor mental health five years later between non-exercisers and those exercising
mostly alone, while the incidence was lower among those exercising mostly with exercising others, compared to
non-exercisers®. However, the study did not directly compare exercising alone and with others, and the analyses
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Exercising with others (Ewo)
Noae A few times/yr 1-3/mo Vwik 23wk 24wk

None Non-exercisers

A few times'yr

Exercising 1-3'meo

alone (Ea) 1wk Ea-only
23wk
4wk

Figure 1. Patterns of exercise. Ea-only: people who only exercised alone. Ea > Ewo: people who reported
exercising more frequently alone than with others. Ea=Ewo: people who reported exercising alone or with
others with equal frequency. Ea < Ewo: people who exercised with others more frequently than exercising alone.
Ewo-only: people who only exercised with others.

did not adjust for differences in the frequency of exercise. One cohort study examining older Japanese adults
showed a higher risk of incident functional disability (hazard ratio was 1.29 (95% confidence intervals: 1.02-
1.64)) among those who did not participate in a sports organization compared to those who did, even though
both groups reported regular exercise®. A cross-sectional study in Australian adults showed that sports club par-
ticipants resulted in more positive benefits for various aspects of quality of life than gymnasium participants
or walking participants'’. These studies suggest the possibility that exercising with others has additional health
effects over and above exercising alone. However, exercising alone and exercising with others were not directly
compared. We therefore sought to address this gap using cross-sectional data from a cohort of older Japanese
adults.

Self-rated health is one subjective indicator that reflects overall health status. Self-rated health is commonly
used as a health outcome because of its established validity as a predictor of mortality, regardless of other medical,
behavioral, or psychosocial factors!!. Therefore, the aim of this study was to examine whether the association
of subjective health status to exercise differs according to exercising alone and/or with others, adjusting for fre-
quency of exercise. We hypothesized that there would be a lower prevalence of poor self-rated health among those
performing exercising with others compared to those only exercising alone, even after adjusting for frequency
of exercise. Although the existing guideline on physical activity mentions intensity and duration’, it does not
mention whether exercise should be performed alone or with others. If exercising with others is shown to have
greater health benefits than exercising alone, this would suggest the importance of including a social interaction
perspective in health promotion using physical activity.

Methods

Study sample. We used cross-sectional data from the baseline wave of the Japan Gerontological Evaluation
Study (JAGES), which is a population-based survey of community-dwelling seniors'?. The JAGES sample includes
only those who did not already have functional disabilities at the baseline survey. Those without functional disa-
bilities were defined as those without eligibility for receiving long-term public care insurance benefits. The cohort
was established in 2010 to examine prospectively the determinants of healthy aging in a sample of individuals
aged 65 years and older. Subjects were selected by random sampling in each municipality, using the residential
registry in each locality as the sampling frame. The present analysis was based on a sub-sample of the JAGES
cohort study as a national sample of 137,736 people in 30 municipalities across Japan (response rate: 71.1%).
Questionnaires were sent to 38,724 people and responses were received from 27,684 (response rate: 71.5%). We
excluded 6,000 respondents who did not respond to the questions on age, sex, self-rated health, frequency of exer-
cising alone and with others, or need of assistance in activities of daily living (ADL). The final study population
consisted of 21,684 subjects. Subjects comprised 10,390 men (47.9%) and 11,294 women (52.1%), with a mean
age of 73.5 £ 6.0 years.

Measures.  Subjective health status.  Subjects were asked, “How is your current health status?” with possible
responses: excellent, good, fair, and poor. Dichotomisation of multinominal self-rated health is frequently used in
studies and has been validated!*. Based on the previous study, subjects who responded with “fair;” or “poor,” were
combined to form our outcome variable. The test-retest reliability of self-rated health was shown to be good in a
variety of subgroups by age and sex'*. In addition, the criterion-related validity of self-rated health was shown to
predict mortality in a review'!, and similar results were also observed in older Japanese adults, regardless of age,
marital status, health behaviors, symptoms of depression, and chronic co-morbid conditions'>.

Exercising alone and exercising with others. 'To define exercising alone, respondents were asked, “How often do
you exercise alone?” To define exercising with others, respondents were asked, “How often do you exercise with
a relative, friend, or acquaintance?” For each question, possible responses were: four or more times a week, two
or three times a week, once a week, one to three times a month, a few times a year, and none. Based on a previ-
ous study that examined the relationship between mortality and physical activity'®, the frequency of exercising
alone and exercising with others was divided into six mutually exclusive categories: (1) non-exercisers, (2) people
who only exercised alone (Ea-only), (3) people who reported exercising more frequently alone than with others
(Ea>Ewo), (4) people who reported exercising alone or with others with equal frequency (Ea =Ewo), (5) people
who exercised with others more frequently than exercising alone (Ea < Ewo); and (6) people who only exercised
with others (Ewo-only) (Fig. 1). Next, the total frequency of exercise (combinations of two variable categories)
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was calculated and divided into six categories (see Supplementary Fig. S1). The higher the category, the greater the
frequency of exercise. The categories were dichotomized into two groups: categories 1 to 3 reflected individuals
who exercised less than twice a week, categories 4 and 5 exercised more than twice a week.

Covariates. Based on previous studies”'’, age, sex, annual equivalized income (less than 2 million yen per
year = “low”, 2-3.99 million yen per year = “middle”, 4 million yen or more per year = “high”), educational
attainment (less than 10 years, more than 10 years), household composition (living alone, with others), occu-
pational status (employed, not employed), self-reported medical conditions (no illness or disability, illness or
disability), instrumental activities of daily living (IADL) (instrumental self-maintenance'®; 5 points = “high”,
0-4 points = “low”), depressive symptoms (Geriatric Depression Scale'®; 0-4 points = “no depression”, 5-9
points = “depressive tendency’, 10 points or more = “depression”), and total frequency of exercise were included
as covariates in our regression models. Furthermore, as exercising with others may reflect sociability; frequency
of meeting friends (two or more times a week, once a month to once a week, less than once a month), receiving
instrumental support, providing instrumental support, receiving emotional support, and providing emotional
support (yes, no) were also included as covariates.

Statistical analysis. To examine whether the association of subjective health status to exercise differs
according to exercising alone and/or with others, we performed multivariable logistic regression to calculate the
odds ratios (ORs) for poor self-rated health. All variables were set as dummy variables. A “missing” category was
used in analysis to account for missing values in response to questions.

The dependent variable was self-rated health and independent variables were the six groups characterized by
frequency of exercising alone and exercising with others. In Model 1, age, sex, annual equivalized income, educa-
tional attainment, household composition, occupational status, self-reported medical conditions, IADL, depres-
sion, frequency of meeting friends, receiving instrumental support, providing instrumental support, receiving
emotional support, and providing emotional support were added as covariates to the univariate model. In Model
2, total frequency of exercise was added to Model 1. In addition, to perform sensitivity analysis for examining
whether the associations differ by total frequency of exercise, we conducted further analysis by stratifying the
analyses into categories 4 and 5 (those who exercise at least twice a week) versus categories 1 to 3 (those who
exercised less than twice a week).

SPSS 21.0] was used for statistical analysis with a 2-tailed significance level set at 5%.

Ethics statement. Ethical approval for the study was obtained from the Nihon Fukushi University Ethics
Committee (application number: 10-04) and Chiba University Ethics Committee (application number: 1777).
This study was performed in accordance with the principles of the Declaration of Helsinki. Informed consent was
obtained from all participants.

Results

Table 1 shows characteristics of individuals according to their patterns of exercise. Those who exercised with oth-
ers (Ea > Ewo, Ea =Ewo, Ea < Ewo and Ewo-only) tended to be younger, and this group had a higher proportion
of people with a high equivalized income, high educational attainment, living with others, high IADL score, no
depression, rich social relationships, and good self-rated health. Among exercisers (Ea-only, Ea > Ewo, Ea=Ewo,
Ea < Ewo and Ewo-only), there was a higher proportion of people who exercised less than twice a week among
individuals who only exercised with others (Ewo-only).

Table 2 shows the adjusted ORs for poor self-rated health according to patterns of exercise. In Model 1 for all
participants, the ORs for poor health were significantly lower for individuals who exercised (regardless of whether
alone or with others; (Ea-only, Ea > Ewo, Ea = Ewo, Ea < Ewo and Ewo-only)). In the next set of models, we
excluded non-exercisers in order to draw comparisons just among the different types of people who performed
regular exercise. In these analyses, individuals who exercised alone (Ea-only) became the reference group for
all comparisons. In Model 1, the ORs were 0.67 (95% confidence intervals: 0.58-0.77) for people who exercised
alone more often than with others (Ea > Ewo), 0.72 (0.63-0.82) among people who exercised equally frequently
alone or with others (Ea=Ewo), 0.58 (0.44-0.76) for individuals who exercised more often with others compared
to alone (Ea < Ewo), and 0.86 (0.70-1.05) for individuals who only exercised with others (Ewo-only). The cat-
egory of individuals who exclusively exercised with others (Ea > Ewo, Ea=Ewo, Ea < Ewo and Ewo-only) was
statistically indistinguishable from people who exercised alone (Ea-only). The covariates in Model 1 plus total
frequency of exercise were included in Model 2; the corresponding ORs were 0.69 (0.60-0.79), 0.74 (0.64-0.84),
0.57 (0.43-0.75), 0.79 (0.64-0.97).

Stratified analysis was then performed by dichotomizing the sample according to frequency of exercise. In
Model 2, the ORs for individuals only exercising with others (Ewo-only) were similar results of the analysis per-
formed on all exercisers, even though these were not statistically significant in either stratum.

Discussion

This study was the first to examine whether the association of subjective health status to exercise differs according
to exercising alone and/or with others, adjusting for frequency of exercise. As expected, in the analysis of all par-
ticipants, the ORs for poor self-rated health were significantly lower for all exercise groups (Ea-only, Ea > Ewo,
Ea = Ewo, Ea < Ewo and Ewo-only) compared to non-exercisers. In the analysis excluding non-exercisers, the
ORs for poor self-rated health were significantly lower for people who exercised both alone and with others
(Ea>Ewo, Ea=Ewo and Ea < Ewo) and people who only exercised with others (Ewo-only) compared to people
who only exercised alone (Ea-only), after adjusting for total frequency of exercise. Moreover, although the ORs
were not significantly lower for people who only exercised with others (Ewo-only), similar results were found
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N 6,018 3,685 3,895 760 1,131 6,195
Age (years) Mean=:SD 73.8+6.1 72.6+5.4 729+5.4 723£5.1 724+£5.5 74.5+6.7
Sex (%) Males 48.8 53.4 46.9 44.1 36.5 47.1
Low 44.3 38.2 41.7 41.1 352 44.1
Equivalized income (%) Middle 30.7 36.9 322 36.6 38.2 27.3
High 7.9 10.6 9.2 10.3 10.8 8.5
Missing 17.2 14.3 16.9 12.1 15.8 20.1
<9 40.1 30.8 37.6 29.3 29.9 47.9
Educational attainment (%) >10 58.5 68.1 61.2 69.5 68.3 50.1
Missing 1.4 1.1 1.2 1.2 1.8 2.1
Living alone 16.8 12.0 11.1 11.2 114 13.6
Household composition (%) With others 79.1 84.8 85.0 85.7 85.5 81.3
Missing 4.1 32 39 32 3.1 5.1
Employed 222 20.8 222 17.4 229 26.1
Occupational status (%) Not employed 70.1 72.5 70.1 76.1 70.5 63.6
Missing 7.7 6.7 7.7 6.6 6.6 10.3
No illness or disability 14.4 16.9 16.4 12.8 18.2 14.2
Self-reported medical condition (%) Tllness or disability 81.3 78.3 77.8 80.5 75.2 80.4
Missing 4.3 4.8 5.8 6.7 6.6 54
High 81.2 86.8 84.9 90.4 86.4 70.4
TADL (%) Low 16.6 11.8 13.1 7.6 11.9 26.4
Missing 22 1.4 2.1 2.0 1.7 32
No depression 60.4 72.2 72.1 72.5 68.8 53.5
Depressive tendency 18.5 11.3 12.2 12.1 13.4 20.9
Depression (%)
Depression 5.6 2.0 2.7 2.8 4.1 8.7
Missing 15.4 14.4 13.0 12.6 13.8 16.9
<1/mo 31.9 16.1 16.3 13.8 16.9 35.6
Frequency of meeting friends (%) 1/mo-1/wk 35.4 38.7 29.4 29.7 33.6 31.6
>2/wk 28.5 429 51.2 54.5 47.3 26.7
Missing 4.2 23 3.1 2.0 2.2 6.2
Yes 91.3 95.7 95.7 97.1 95.8 89.3
Receiving emotional support (%) No 6.8 2.7 2.9 1.8 2.9 7.9
Missing 1.9 1.6 1.4 1.1 1.3 2.8
Yes 89.3 94.7 94.2 95.9 94.3 85.1
Providing emotional support (%) No 7.6 3.0 35 2.1 3.7 10.6
Missing 3.0 24 22 2.0 1.9 4.2
Yes 91.7 95.6 96.1 97.0 95.5 91.8
Receiving instrumental support (%) No 6.3 2.6 2.5 1.8 33 5.7
Missing 2.0 1.8 1.4 1.2 12 24
Yes 75.3 82.5 81.5 82.2 83.3 72.1
Providing instrumental support (%) No 19.8 13.6 14.0 14.2 13.9 219
Missing 4.9 39 4.5 3.6 2.8 6.0
None 0.0 0.0 0.0 0.0 100.0 100.0
A few times/yr 7.8 0.0 13.4 24.3 0.0 0.0
Frequency of exercising alone (%) [73/mo 81 9 7 267 090 09
1/wk 114 9.4 12.3 29.6 0.0 0.0
2-3/wk 27.3 314 29.8 19.3 0.0 0.0
>4wk 45.5 54.3 34.7 0.0 0.0 0.0
None 100.0 0.0 0.0 0.0 0.0 100.0
A few times/yr 0.0 30.9 13.4 0.0 20.4 0.0
Frequency of exercising with others (%) 173/mo 00 289 o7 70 160 00
1/wk 0.0 26.2 12.3 14.5 18.5 0.0
2-3/wk 0.0 14.8 29.8 359 229 0.0
>4wk 0.0 0.0 347 42.6 222 0.0
Continued
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Ea-only Ea> Ewo Ea=Ewo Ea <Ewo Ewo-only | Non-exercisers

Non-exercisers 0.0 0.0 0.0 0.0 0.0 100.0
Category 1 7.8 0.0 0.0 0.0 20.4 0.0
Total frequency of exercise (%) Category 2 8.1 49 13.4 7.0 16.0 0.0
Category 3 11.4 9.4 9.7 14.5 18.5 0.0
Category 4 27.3 31.4 12.3 35.9 229 0.0
Category 5 45.5 54.3 64.5 42.6 22.2 0.0

Self-rated health (%) Poor 18.1 10.0 11.0 8.9 12.6 24.7

Table 1. Characteristics of individuals according to patterns of exercise. Ea-only: people who only exercised
alone. Ea > Ewo: people who reported exercising more frequently alone than with others. Ea = Ewo: people
who reported exercising alone or with others with equal frequency. Ea < Ewo: people who exercised with others
more frequently than exercising alone. Ewo-only: people who only exercised with others. Total frequency of
exercise (categories 1 to 3): people who exercised less than twice a week. Total frequency of exercise (categories
4 and 5): people who exercised at least twice a week. Results are presented as mean + SD for continuous
variables and percentage (%) for categorical variables.

when stratified analysis was performed using the collapsed groups reflecting frequency of exercise per week.
These results imply that increased frequency of exercise with others has important health benefits regardless of
the total frequency of exercise, although exercising alone and exercising with others both seem to have health
benefits.

In a previous study on middle-aged adults, there was no difference between those who did not perform exer-
cise or play sports (the reference category) and those who exercised mostly alone, whereas there was a signifi-
cantly lower OR of poor mental health later on among those who exercised mostly with others®. Similarly, in a
study on older adults, even for those exercising once a week or more, the risk of incident functional disability was
significantly lower among those who participated in a sports organization compared to those who did not®. The
results of these previous studies are consistent with the finding in the present study that the OR of poor self-rated
health was significantly lower among those exercising with others than those only exercising alone.

In those who exercised with others, the ORs for poor self-rated health seem to be smaller for those exercis-
ing both alone and with others (Ea > Ewo, Ea = Ewo and Ea < Ewo) than those who only exercised with others
(Ewo-only). This could still be residual confounding by total MET-hours, even though we were only crudely able
to adjust frequency of exercise (i.e. those performing both may be likely to be spending more total time exercising
compared to those only exercising alone). In contrast, the above-mentioned study on the association with mental
health did not find any differences in the risk of poor mental health between those exercising both alone and with
others and those who did not exercise et al.®. Although it is true that the reference for comparison was not the
same, the trend observed was different from that of the present study. One reason for this difference may be that
those exercising both alone and with others accounted for over half of those who exercised in the present study,
which includes representative samples, but accounted for only 3% in the previous study.

Social relationships may be one mechanism underlying the health benefits of exercising with others*?.
Reviews have indicated that poor social relationships can increase mortality risk®’, and similar results were also
observed in older Japanese adults®!. In addition, social connectedness while exercising contributes to exercise
adherence?”. Previous studies examining the mechanism underlying the relationship between exercising with
others and health revealed the possibility that social relationships may contribute to the association between
participation in a sports organization and incidence of functional disability®!”. In this research, we used a part of
general social relationships (frequency of meeting friends, receiving instrumental support, providing instrumen-
tal support, receiving emotional support, and providing emotional support) as covariates which could serve as
measures of sociability. As we could not use specific social relationships in exercising with others, future studies
are needed to use specific social relationships in exercising with others to examine whether these social relation-
ships mediate the association between exercising with others and health. Other possible mechanisms that may
have a positive association with exercising with others are: adherence to exercise routines*?, self-esteem and
other psychological factors®, social capital®® and other social factors®. For example, those who exercise with others
may have continued to exercise for more years at the time of the survey than those who exercise alone. As we
could not determine the roles of those factors in the present study, further studies are needed.

The present study had some limitations. Firstly, while we considered the frequency of exercise, which is an
important point when investigating the association between exercise and health, we did not consider intensity
or duration’, or type of exercise”. The differences between exercising alone and exercising with others may be
residually confounded by differences in these factors. The second limitation is that the phrase “exercise with oth-
ers” did not differentiate between exercise with only one other person and exercise with two or more other people
or in a group or organization. Associations with health may differ between the different forms of exercise with
others. The third is that we used combinations of two variable categories for “total frequency of exercise’, which
may have resulted in a slight lack of accuracy. The fourth is that there may be a confounding effect from demo-
graphic and psychosocial factors related to exercising with others?, which we did not examine. The fifth is that
the study was cross-sectional, and therefore cannot determine causal relationships. Further studies are therefore
also needed to consider these points.
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All participants

Non-exercisers 6,195 ref — ref —
Ea-only 6,018 0.68 0.62-0.74 0.75 0.69-0.83
Ea>Ewo 3,685 0.34 0.30-0.38 0.50 0.43-0.57
Ea=Ewo 3,895 0.38 0.34-0.42 0.54 0.48-0.61
Ea<Ewo 760 0.30 0.23-0.39 0.43 0.33-0.56
Ewo-only 1,131 0.44 0.37-0.53 0.64 0.52-0.78

Exercisers-only: all participants excluding non-exercisers

Total frequency of exercise: Category 1-5 (all exercisers)

Ea-only 6,018 ref — Ref — ref —
Ea>Ewo 3,685 0.50 0.44-0.57 0.67 0.58-0.77 0.69 0.60-0.79
Ea=Ewo 3,895 0.56 0.50-0.63 0.72 0.63-0.82 0.74 0.64-0.84
Ea <Ewo 760 0.45 0.34-0.58 0.58 0.44-0.76 0.57 0.43-0.75
Ewo-only 1,131 0.66 0.54-0.79 0.86 0.70-1.05 0.79 0.64-0.97
Total frequency of exercise: Category 4-5 (exercisers >2/wk)

Ea-only 4,381 ref — Ref — ref —
Ea>Ewo 3,159 0.53 0.46-0.61 0.69 0.59-0.80 0.69 0.59-0.80
Ea=Ewo 2,995 0.57 0.50-0.65 0.73 0.62-0.85 0.76 0.65-0.90
Ea<Ewo 597 0.45 0.33-0.61 0.56 0.40-0.77 0.55 0.40-0.75
Ewo-only 510 0.60 0.45-0.80 0.80 0.58-1.09 0.78 0.57-1.06
Total frequency of exercise: Category 1-3 (exercisers <2/wk)

Ea-only 1,637 ref — ref — ref —
Ea>Ewo 526 0.54 0.41-0.71 0.72 0.54-0.97 0.69 0.51-0.93
Ea=Ewo 900 0.55 0.44-0.69 0.69 0.54-0.88 0.65 0.51-0.84
Ea<Ewo 163 0.46 0.28-0.76 0.65 0.39-1.10 0.62 0.37-1.05
Ewo-only 621 0.59 0.46-0.76 0.77 0.59-1.02 0.79 0.60-1.04

Table 2. Odds ratios of poor self-rated health according to patterns of exercise. Ea-only: people who only
exercised alone. Ea > Ewo: people who reported exercising more frequently alone than with others. Ea = Ewo:
people who reported exercising alone or with others with equal frequency. Ea < Ewo: people who exercised with
others more frequently than exercising alone. Ewo-only: people who only exercised with others. Model 1 was
adjusted for sex, age, equivalized income, educational attainment, household composition, occupational status,
self-reported medical conditions, IADL, depression, and sociability. Model 2 was adjusted for the covariates in
Model 1 plus total frequency of exercise.

Conclusion

Among older Japanese adults, although exercising alone and exercising with others both seem to have health ben-
efits, increased frequency of exercise with others has important health benefits regardless of the total frequency of
exercise. A social interaction perspective may be useful to assist with promoting exercise benefits for older adults.
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2010 4EREEFEAT ML 20 AL I 21791 1830 (8.4)
10-19 A& 15334 1510 (9.8)
1-9 A% 14306 852 (6.0)

-03 -



100°0>  (L9°0-€5°0) 650 ¥ 6-1

¥10°0  (€2°1-20°T) 2I°T Y6101 (YA 02:J9Y) WeH# 03t 010G
26L°0  (ST'T-06°0) 20T (" FE3%:30Y) (QESE

$69°0  (€1°1-26°0) €0l (N IAMEE 39¥) 0 QT

092°0  (S0°1-€8°0) €6°0 (N IAHE):JoY) () RHEE) 08 A Y
eIy 0 (12°1-€6°0) 90T (ILN2NZ 3N (gL )y L Ly

G0°0  (10°T-18°0) 06°0 (ASANDNIEZ 3N W(ZED L—it

810°0  (86°0-18°0) 68°0 (NN EZ :39Y) W ZZ oM

Sov0  (F11-66°0) V0T F B S XY 0000T Y F A
2000 (L6°0-¥8°0) 16°0 0S GHETHY

160  (L0°'T-€670) 00°T 0S GHIE R 0S Al> Mg
G00°0  (96°0-8L°0) 98°0 SJegsie

100°0>  (38°0-25°0) S9°0 Sl (i - o) F(F
89G°0  (€2°T-68°0) SO'T [ 666-00€

8V°0  (€2°1-36°0) 90T t o 662-002

G6T°0  (LZ2'1-96°0) OT'T fd & 661-001

900°0  (28°T-L0°T) 82T A YaklL 66 (TYARLLC 007 :Jod) EHE
81G°0 (S0 °2-0L°0) 02'1 nitge”

669°0 (0T ‘T-487°0) 86°0 24y 21-01

¥20°0  (62°1-20°T) ¥1°T =45 6-9

€00°0  (8V'T-12°T) ¥L'T B9 (TYady €1:398) i
100°0>  (€2°€-26°T) 6V C +98

100°0> (ST °2-2S°T) ¥8°1 78-08

100°0> (LS T#2°T) OV '1 6.-GL

100°0>  (€6°1-60°T) 03T ¥L-0L (69-G9:J9) YH=ly
100°0>  (39°1-9¢°T) 8F'T Enles (g 39¥) 156

Hd (10%s6) N0 HIZE
oL DI [ACOEPH) 6

- 94 -



JZETS BRI TE R B (R EBORNIIEF )
SyHRMT RS

EEMEICE T OFRE L RTFEROREE
JAGES2013 #rimMmiT—4

WHgeor A B B CRBRT ER HEEER)
WEmE B BuE CGIRHiRERT KR

WrREE

[ B8] FrEh s W CTRFEROERER S LT, HADFBEREL Lo &
V. VARBUT K VI S D HUIRO TR 2E L BT 500 E D A LT T D,
[FIE] IR E %2 T TR WENR Sl & x5 & U CaETRIZ205 A& 550217
oivle MEEE < 5 Lo (JAGES2013) OFaiT — & Zotrktg L Lz, Bt
TR 2 A N T800044 |2 B DA AR A A& S0t L 498344 L 0 [1E 245 C, SR B IS KB N 72
Mo 7239804 DA RRIE 2 Uiz, TERIXBIOFTERAE (V=55 LEFHED
AR 2 3K oD ¥ AR BB OB TR R el U, & HIc, B Eirtatk, i
BIES A EA L~V TIER, s, AR, SMTS. Bo Lo e b i A%,
BERISTRIR DA M BRI, Hudsk L~ TlEh 2 X g O S BTG & O =%k &
Lz~ TF L-OERFRT AT 4 v 7 BG5S 21T - 72,

[R5 3R] 57T AR D ¥ =473 & B A7 o 3 D HUsAE BRI FRBSHR%¥E-0. 44 (P<0.01) @
PR DB Z RO, ¥ =FRENN0. 35LL DT R =AY K & ik L oo Mk & b L
THE (P0.001) (ZFRAFHREDN D 7einoTo, FRfrmEs: BAE L Lz

EFF a2 AT 4 7 [BFET BT, R & AR & FREE% A L~V TR B,
M, B LOwE D BERDL, Hillk L~V T Y =485, ERE PTG AR
REHThHoT, T, ETOELEBRALIETATIE, HALVIVOBERE L H
I L~V O SEH AT IS B W CH B R RIIE b o Tz,

[K53m] FTfSHE =D /NS W EB 2 HILD AAROHIGETHICE W TS, A L~L
D FLK] %GR | MUt L~V D FT 158 75 & FRAF RO I BE DR LT, millind O
FRAFRENIARABA~DEZ DDV LI, ROVRHZ20T TR INTZ b DO TH Y | T
IEH BT WD, IS B O R FEEDNMEROMEFRAEZ IR D 5 & 3 5 FE5xt TS
X, SIS L 2o oG ORAFEBIZB N TR SN IR TH T,

A. BIEBE® Hisk D piT Ak HE & ZeAF il & OBIIEIZ SV T
il DFRAF WD DI T EITEANHE DWEFR SN TN D, AHFIETIE, il
YA D—oThHY, BELEFFETSH B OFRAFEE LN OREFARDL, Huss D
Do FRAFHBICRE L 5 2 5 K+ 134E#Hm o BHE L OBEICOWTHL NN TH 2 L

(53 M ARG LTV, #idlko ZHE LTz,

FITFAS 223 i ORI B % 5 2
TWAAHEMERN G STV D 0, HARR
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B. W5

(k142)

20131 HICSERE L7 TR L < & Lo

OB 5y R REE A FF-280004 4 %f

5L 149834 L 0 [E1& | [BlIN=R62. 3%) D D B

AT IE B I RIBD72\N398044 & Lz, [dHE s

< B LOFHA] 1E. JAGES (Japan Gerontrogi

cal Evaluation Study: H ANEEFEAIFEAMHAIFE)
2L D ENHEREEZT TR EEE IS

TOLHEAGTLROT 7 — FlETH D,

(it 97 1)

1) Mtk BA 5 A

HPAR K BI D 2 = AR K & AT L O S fE I

DNWTET Y v OHBIREE RO T,

i) ¥ =ARESHE (0. 35Km, 0. 324 E0. 354K

0.35LL 1) T & DWEHFRAF AL D L

U ARBAEATEN O T RE A RFEE S L TEY

BlhEEEZHEL-bOER—r 7 2n—=

fHIE L7,

i) = /LF LIVIEFT Y AT ¢ v 7 [BUFSHT

1) BOEEF-AF % (5 7 2 Y — : (DOA,
@1~4K, @5~9IA, D10~194, @204
LLE)

2) WAZE (EAV~L) MR s, 2
BIE (67 TV — DA, @6~94F,
@10~124E, @WI4ELL L, ®F Dfth) | %%
fiFits GO THT IV —31F) | &L
LowEYy (Ah7a)—:OELY, @
RRHEL, @D EVRHDL, DL
DRHD) | HEHEAK (@7 Y —: O
LA @2A, @3N, @4N, ®5ALLE) |
PERIFIRIRE O A WUERS (37 2V
— O 5, @D, @Wbie)

3) MRS (Ml L) R K O
BJEMATRE, TR Xm0 Y =% (TS
FEDIRE L L T0)

(PR~ DAL E)
JAGES20 13 I BN THFZE I E =130 8

MTAENIE RO Y B 5 ER 532D
T, FR TR OB MR L7z LT
Tl L7z ARFZEIE, NZRGRETDETFR
WFIEZ BT 2 i BRFE $T 2 87 L. BB RF D
AR AR OAR AR THM LT,

C. WFERER

1) TR B D Y = AR5 & AF s & D
E7 Y OFBIREIT-0. 44 TH Y . DM
&= (P<0.01) (K1) ,

i) ¥ =4%%%0. 350 Lotk (ATfSkZE05 K
T E) TII oo HiEk & bl L TR RS
Azt sV iemo7= (¥2) |

iii) PRI & Fllin oD B A A LT T LTI
AL~V TIXEBERE, EMTE, 5oL
D&Y BUELR LN AT AR & AR B
WL TV, Hk L~ LTy =%, +
AR KB AT A BB LT
o BTCOEKEBRALIZET L TIIEAL
L OFEAMFT SR, B LOwE )| BYFR
SV : 01 AP RO RY B i /A s - R =
BB AR LTz,

D. &%

RO E 235 L LIciREICB N T
. PR OFTS 22 L R OFRAT R H
SHAL OFIBINFRD DT, RS 2N
R & iU C I IS FR AT s 03 72 M)
WS E 72 oo, HIBFRBEOHT ORE R % %
DOF FEATY IO TR 5 2 &
Y Cix 2= (ecological fallacy) . <
NTF LG EFT T2 2 A, AL~V
TREFND & VR D LA, H
1 L~ IR HUIR O SE TS L 0 b TS 7
DIED DA BIITRATHBUTRE L T\ e, B
FHE MR E W EIRAFEED D 72 < 22 K8 F
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LT, BFEMICDE DRV AIZE - T
DPAESI R N LR L0 TR IE S ELA
FEIRFEDS AL L 7= ATREME N & B 23, fhod AT BE
PEHLIETE 220,

E. &

A AN NS W EE 2 b5 BA
DG HIZIB N TS, HA L~V DOEK %
AR | i L~V DO FTiHS 2 & AR AR D
MBI B 7=,

F. BFEAERE#R
L

G. WFRFBE

1. FWICFE#E

HAREGE, FHRTE, BT, B ACK
O WIARHEAE, AR . T, miE I
BT 2 Frfsts 2= & it 2 o BdE JAGES2013
R — 2 BARAREAMRE (FRIH)
2. FERBR

L

H. ZnRYFABEHE D HHRE - B SRR L. (7

ExaEte, )
L
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BT BBARTEE B & (REFHABORIIZEHZE)

SyHRMT RS

HBEMGDY =2 v )L - Fr EFZLAZOROIMIL - AL YICRIFTHE
~KBRBRARNT—2 &Y ~
WRgE o

FiE MR (AAREHER AR HEBER)

MAEE

AWFFETIX, NP EZHET I HIE SV 2EKBMICED LD ORBEERE L
T, HURHENORKERNEHEOZTOBROA L 26 0 SIS RIET 22 %2 B
L7z. BAREZBEZOFMFZE (JAGES) Yuv =7 MIko TEM SN 2010 4£ L 2013
EOGRMEHET — 2 A Lz, WS E IS THARTEMETZHEIZE DL 50T H)
EVVORRRNC T 1 B R LA LIZAZALI LY, TRA-MALRIBHETEDL
SWNTT ) EW ORI THIZEE 7L TS TRV R Lz A& (S flag &
T U7z, HUs AL OReE S L CiE, 2010 EFHAER L TO MRS - HEarsds - Ak O
B S D MERERSH Y — 2 v L - Ty X LEREE (Saito et al. in press) Z{HEH L7-. 7ods, Hhi
AL OEFHMEIZ DWW TIIAMVEEZ B E L, BIZED 50 4 KM OFRIX W4 Lz, 4
BrofER, 112, SR Uo@ERE Y — > v L - v EXVIREE, WEORBRE LM
PLLZZSfmTHY, o, KFEED L Tz, AEEORZET YR Sz,
210, FIXHAL CTHIZGEI, BERREICB W THZICEH T Z b 0 IR > 7= AOEIEIZIX 0.0
~20.6% (Pt 1 4.2%), FIIZINZ L2 AOFIEIZIE 3.1~40.4% (1 14.8%) F TOH
LIV RHDZ ENHEREINTZ. F 3T, BAOHMMEEZHE LY 2T, EBERANE
WHIBEE, 20, FACLZHVIZED U A7 28 091 15 (95%CI: 0.84-0.99), fINZIZfEsd Y A
705092 f5 (95%CI: 0.88-0.97) Toh-o7-. 5T, TRBIGED &R TIE, ILZIZE
D9y (PR=1.11, 95%CIL: 1.06-1.16) LW O fERbAEoNTz. ods, LI &0 LMALinb
DUGEIZE LTI, HIHEAMI O Y —2 v VX v EXVITAEREEBZ KT L T\ ehoto, F
72, EANEALCORRSI - FLE008H - BEIC SV TE, WIhbZo%oBrZ sy -
ST U TR RN 2 B 2 R LT,

A. TFEAR
NEDRWDZ L & TERIN DAL
(social isolation) | EAMHBHEDZ L S TiER

s T Z 6D (housebound) | OWT L

HENTEEALOEMREFRLORETH 5. &

IT, HBEOHLZ S VIFNHE TR OEFHED
1oL LTEST LTV 2. @il Othar

ALIZHOWTHEAL ZH D IZHON TS, AL

NVOBIEEER (MERIRFRE e E O R ER, T4

TAR N, DB O, IZOWTIERRIZE R
BRI ST D . MAS R, 6 AT EY O Fe i,
HRIEBOSMERE) LrL, A2l —T 3
VI~ DIRIE - ATREME A MR S ETIE, A
LUV T <, Hitdilk L0 oo B SR IR O iR EH
HMETHDH., ZORT, INRHALZ H0ICE
O R WM O EREIZOW T, — 5, JRIRRRS
B, KRRUGGE SRR SES (K
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rause 1993) CJEFHUk DB R F (Tigges 1998)
DA 52 LW LTWDN, TOEM
XELZ L. &I, KRBT —4% (8
FNT —=2) A\ZHSHFEEmDTZ LnE R
2.

T, ARWFFETIE, JAGES (Japan Geron-
tological Evaluation Study) Y m v =7 MI XD
KRB IR~ VT L~V OfElr T — % 2 VT, @
NBALCOFFELEE L7z BT, milvd 23 Lz
LI <t - BHE 2% 9IS < oo B 2EA]
ARt L. OB, HIRHEALO Y —T p L
XY EXVIZER LI, Y=Yy b R EHL
N & OREFECRAETHE) & B2 BEE N H 5 2 &
132 < O THE SN TS (De Silva et al.
2005 ; De Silva 2006 ; Murayama et al. 2012 ;
Story et al. 2013 ; Nyqvist et al. 2013 ;
McPherson et al. 2013 ;Nyqvist et al. 2014 ; Choi
et al. 2014) . Y—v v/ - Fy EHILAKICEH
SRRRERDGFIET HD, 2 TlE, AFEEICK
HURRA 7 — Z 1IN TR U 7o Hilsl B o
FEBIHE Y — v L« F v B X LFREE (Saito et al.
in press) ZfEH L7-.

B. WG
1. T—2DHE
2010412 FEHE S 7= 31THTITAY « 577 XIZJE{E
LTV D ENH#EREZ ST T\ &l & %f
B LB~ DRIEH 12,1238 % X— A T A
T L7z (B, BNE66.3%) . 7o, HUK
BN OEFHEOFEHIZEE L i, AEEEE L
T, FXHTY OEZERE D504 A D4147F X -
92,2544 2 DWW Tt LTc. £ D%, 2013412
FIREDOERIRIRAE 2 £l L TR v (HkE, 832
FIX - 129,7394, EUNETLI%) , W7 —%
&L CIEmieSIc[m L7381 X - 58,6834 (C
DWNTHHT L=,

2. RERZEH -FHLZHY - ST
(7272 HT 2BE X EDL HVNTT

EWVHRRRIC T 1 BIFREE ) K% & [EE Lz A%
PACZH 0 Elr L7z, rB, F=v 7 URXLD
EF G 1ERE) LD EOREDDERIC
o TWND, DWW, TAN-MALEDHEE
IZEDL BT D &) MIC THICEE] )
L o Tz EEE LI AEFE2a9I
ST ECHIWT Le. RFEBE ST Tl < A — L ROEEE
72 EOIERTH TORZRIZHONWT, F£i2, KARM
NTET TR < BEDOFEERLBU & DAZFRIT DU
THRETE W RN EEHY, 22T M
Hlal) LT &V X0 LVKETRZROZ L S
EEHRLTND.

AN TIE, 20104E & 2013407 S TOIREER D
MAGOEND, AT Z LMk GEFALZ b
DIEPACZH D) -PHCZH VL GEFALZ B
DPALZHD) -FALZH Mk (BALZBH Y
—HCLZHL) FFALZLIE BALZH V-
FFACZH V), B, MLk GEMNL—
FEIMNT) - IN7AL GEINT—IINT) - FSTkRE (L
SE—INSZ) - FEINSZAL (INSZ—FFANNL) &9 4
BRI LT,

3. MIUEH: V—rL-FvEFIL

V= b ¥y EHOVERIC S SRR ERN
1F1E L, #fx IR D3R & T A (Kouvonen
et al. 2006 ; Takakura et al. 2014 ; Paiva et al.
2014 ; Looman et al. 2006 ; Primack et al. 2014).
it 5 T, %< OIATHIETIL, RIS R O
TWDIED, ZIROGHTIZES LS T Th 272012,
7o & ZAXFREB M & AR ERIE D X 5 7Y —
XX EHNVDEBRTEE R A D T ENT
ETWRNEWVWSFEE H D (De Silva 2006 ;
Harpham 2008). Z 9 L7=H T, RAIFEEIZIER
HBEGRAE T — 2 2SN\ C, 240 S E M
FENTZHIENL TO Y — ¥ )b F v X LR
OB Z AT, = 2 TR (Saito et al.
inpress) i/ L7-. BARAIZIE, 2010 FF04
2B DU FRDOBNTORT T 4 TIHH)
~DOH 1EELESINEOEIG, AR—Y DE~D
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A 1L ESINFE OEIG, BkOZ~0D A 1 [BILL
E2IE ORI, P BEY— 7 v~ 11
YL EZINE ORIE, R EEOIEE ~D H
1 EIPL ESINE OEIE, T 77 DR N % 13,
—WRHNZERATE 5 EHWET D &) VI
ETCHLEHEHATEL LHELIEANDEIS, [H
RICDOHID N2 1%, 2 < D6, o NI
SNEDETHERNETN) LS NI E T
b EHEIED LEELEEANOEE, (BT
ITHFEEA TV AHIRIC EOREEENH Y £
T EVINICETEH - EHEEND D &[]
BKLIZANOEE, b0 EeRE (<)
ZEWTIID A ND NDOEIE, Dt F0 B
ZEWTHIT AN ND NDOEIE, HIRTZDIRK
THAMBEAARL L X2, BROEEELZ LT
HAMNDEANOEILED 11 HE (3T ; RS
n - thsaEsy - B TR E S, 22T
&, M ATRE R A EOHIK b, FE - g —7
NASOBINEE, B, FREORBRIREDOTEE)
~DOBIMEIE 2RI LTZ 9 THA TOM 27,
B, BIRANA T AEBEL, ZhbOEFHEIC
B LI, MR OFEICEE Lz (TER) Ak
TIE72 <, 2010 FREDOHIZEIZ LI ANx 25
DI fEEFER L.

4. REBEEH

ML D Y — 2 )b« B X L3 E i
ADAT Z 6 0 R B I KT T B Z R
AT A7, ETIEEARMTOY —v v L¥
¥ B VEREA~ORZ bEH L. BRI,
KT UT 4 TG« AR—=Y DL - BEOEITD
WCTHIEIELEZML TS bDE T ML
T AE, (SHER - ALENYE OB - ik~ DI
W, BRFE (ETH - EhEHSRIRE) @
B % 77> b LT, DR EE 2 BT <
DN --HENTHIFD AN - FBRSOHEEL LT
HNZHONT, ESWVSRTHIL WD) bD
AU NLTEEERA L. (Wb 0~3
BB, AIZOWTES I =K E LT

ALTW3S.

ZDIEN, BETNSBEANOEARBEMEL LT
PERN, ARll, PR, IRIRIREE, BT EDRE
FHERE (GE 8PS 1987) |, Sttty ATA % 6
L7, REHUROEARBEMEE LT, X FXKOA
FEHADEE (100/km2) Z#H L=,

5. BBTAE

XU ®IZ, 2010 FRf T o Uk HAL TOER!
F—% (n=414) [ZHESNWT, fEEEE Y — v
xR ¥ B X NVRREDSAG, BROY, K (B
RO T80T, bk, T a~y 7 AEllR) %
L, UMIEREORERNE B L. 520
T, 2010 £ & 2013 DK LT —% (n=295)
WZEESWT, FICPCZ 8 ke, 2oL, M
MOREA EBAT LT &l OFIA 28 Ml AL T
EOREHELIZVNRHDONEMHR L. ok,
ArEZBRE L, HBEAL T2 RERicmZE Lz A
2N B0 LRI BRI LT DT, g il
IR o TG, ENWITIZ, N—RAF A VIH
THEHHALZ b TV Rdol, HDHWE, L
TV e mlFIZIRE LT, TOH%ROHALTZ
b0 I AR BERIC L~ L F LLRT
VUEFRINTEAT o T2, MAT, _R—=A 7 A VK
RTHALZ 2T, H5H0E, ML L TV
EEEIZIRE LT, TO®BRDIEFATZH 0 FEN
SEEBRAKICLIEZET AL L. Wb
AR U 7o IS8 H & RSO IR RN LT, iR
HriciX Stata 14 2 L 7=.

C. WroumR

BAFR 11%, M8 L7 mRERE Y —> v L%y v
ANARED A R LT b D TH D, wGeHRIc
—EHFEILH D DD, BIEEDOSMITIEIE—EL
LTkY, HlHEMOBIES L TR ZEL S
DTHDHZENRBINT. 2B, bR -T
Wb DTYS TERKER D 7 v — 12BN 5 5
E (A 1EIBLE%) | 7228, A8 (2010 4EK4
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MEX1 BEEEY—IvILTYERIIBEDSf (MgEAL)
AT S
2010 #&WT 2013 Ak 2
(n=414) (n=702)
MRS
RILT 4T « T N—T BT DM . .
(A 1L E%) 11.4% 12.6%
AR=YBRDO T N—T R T T I DKL . .
(B 1L E%) 24.0% 25.9%
BB D J N — TN 5 B E . .
(A 1 [EILL %) 38.1% 34.3%
FE  BEY— 7 MBI D _ 9.9%
(H 1R E%) =
IR B 2 3 (s 2 DIFENC SN 2 M B 6.2%
(A 1[ELE%) e
PR B 0
HIE D A %2 1T —fRICERATE 5 LB 7 . .
(ETH - EFHEMTED%) 69.9% 68.6%
IO N %213 OBFE, MOANORIISILE S ETDHEEI ) 55 19 52 1%
(ECTH - EHZEIEI%) i i
BEEA TV D HIERIC K OREZE N H D ) . .
(ETH - EBBHEBDH%) 80.4% 79-1%
A
SRS TR FEAAT TEE z NS 7
ﬁigifﬁakhfkéé%ﬁ%ﬁﬁ%LT<M6Abbéﬁ 93.4% 94.7%
/\\ %‘ A} 3 3
L(?%?Zj:,)_ﬁ%%ﬁb TNDADBNDLD 92.0% 92.5%
e =58 \ 3 N N
L(%éi%_ﬁ%%ﬁu THITDHANBNDD 93.9% 94.3%
FENEREEZIT TV RWERE Z X RIC LR LD
a) Saito Kondo, Aida et al. in press
MEK2 Y—I¥)l-FrEFILIBEORFEE  ERMAFSH
AoHTT — 4 55
2010 “EAEWT 2013 A KT 2)
MM A AR mRESM 2pEE Ak
(F1) (F2) (F3) (F1) (F2) (F3)
RI o7 4 7 0.347 0.062 0.006 0.536 0.119 -0.029
A=Y BN 0.756 -0.039 0.047 0.791 -0.015 0.100
RN 0.973 0.013 -0.038 0.868 -0.020 0.021
FH - BESIN — - - 0.706 -0.023 -0.051
FrEEREBR 2N — - - 0.536 0.003 -0.060
Huti~ 13 48 0.138 0.923 0.002 0.055 0.934 -0.009
HEME D IR & -0.086 0.861 -0.023 -0.058 0.817 -0.015
Hilgk ~D &% -0.012 0.758 0.020 0.055 0.716 0.007
TR R 5% fE -0.075 0.002 0.850 -0.092 -0.005 0.831
TR R 0.138 -0.071 0.741 0.104 -0.097 0.750
FEMV R Z1E -0.044 0.255 0.467 -0.061 0.257 0.486
Correlation coefficient
F1&F2 -.136 (p=.000) .154 (p=.000)
F1&F3 .287 (p=.000) .065 (p=.087)
F2 & F3 .508 (p=.000) .436 (p=.000)

a) Saito Kondo, Aida et al. in press

Wro—#) TIiX 38.1%, JEiTHFZE (2013 4“EREMT
F—H) 1% 34.3% L A%URA v MRETH-T-.
DODNT, KE2X, KT —ZIZHOWTHERIA

S (i, 7 u~ w7 A[EER) 217 25
BThd., ok, EBITETRENES
O ERIBRIZ, THESM « AL HEHs « BRI L 6
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4 CE L 3WFBRMH SN, KFARREIZOWD
Th, FATHE & BT 2 R AR 5, A
TR DR W Z Y 2 R DR AR E T,
7%, WOV TIE, AF—% Tlatts
BT K] & B IR - L2 B IE O FH B AYRE 6
LNTIED, TTRBINA T &t K 71255
WEROMB, TTRZIMKF- & BIER T2 P
DIEDFERENFRD LT,

—JC, X3 31%, BHHIRICH VT HE T
DOEATZH Y - NLREEICHIT L2 (2010 4FFR

X% 3

HERFATIEHFFAC Z 6V - IEMLE o727 2013
FPFERATIEATZ B0 - INLICEY L) &
WEDERZRLELDOTHS. ZhiCLhiZ,
F9, L2 8 0IZHoWTIE, HusHAT TR
1% 4.2% (EEY¥ERFAE=3.6), /T 0.0%, K
TIX20.6% F CHIKM CRERENRH D Z L2k
AWETz. ANLIZBE L ChRERIS, HUEHALTO
T 14.8% (BEHERAE=T.2), BT 3.1%,
MR TIZ4AL1%E TORE A H L Z LRI
7.

HIEEMORAL Y - DRE~DBITEIS

<HEFAL ZH 0 (20106F) —FA L Z H 0 (20134) OEIE >

25.0%

20.0%

15.0%

10.0%

5.0% 1-T-#1=4.2%

0.0% -

< FEPNAT (20104F) — AL (20134F) DE|E >

40.0%

Sl =4.243.6
/N —H K=0.0—20.6

n=295

30.0%

20.0%

“E4=14.8%

10.0% -+

0.0%

Y iE=14.8+7.2
/N —fK=3.1—40.4

n=295
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6~9F 43.5%
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21k IADLIEFE ) P value
N 1038 107 (10.3%)

4 b 65-747%; 610 48 (7.9%) 0.002
75m% WL £ 428 59 (13.8%) ‘

L2 2 468 58 (12.4%) 005
Z 570 49 (8.6%)

ABEHY 104 10 526 45 (8.6%)
F R 502 62 (12.4%) 0.076
mE%E 10 0 (0.0%)

FEmATR th EE 823 82 (10.0%)
KRS 69 5 (7.2%) 0.270
FdEps 146 20 (13.7%)

DS m5o7%L 777 70 (9.0%)
0 S5>1Em 190 32 (16.8%) 0.012
W 5okRE 44 3 (6.8%)
O 27 2 (7.4%)

MmEh AL L 899 90 (10.0%)
sl 129 16 (12.4%) 0.705
g E]EAS 10 1 (10.0%)

A B3 144 13 (9.0%)
piiigiig 768 80 (10.4%) 0.838
s 126 14 (11.1%)

HHSERE DZEAE Mk 208 16 (7.7%)
MR 705 62 (8.8%) <0.001
BT 108 27 (25.0%)
IS 17 2 (11.8%)

1B EYHTRAOEL i F 206 24 (8.1%)
MERF 489 50 (10.2%) 0.180
& 201 24 (11.9%)
mEE 52 9 (17.3%)

TADL: Instrumental Activities of Daily Living

#*2 BEY o 2k e IADLIE T &% &

2tk IADLETE %) P value

ZEY OvsMEY  FEM 763 88 (11.5%)
1~ 14 140 13 (9.3%) <0.05
15E B £ 135 6 (4.4%)

TADL: Instrumental Activities of Daily Living

- 120 -



K3 v Y RAT 4 v 7 ERSHT

ETILA ETIL2
Ay X 95% EFERE P Ay XH 95% EiEXRE

ETILS
P Ay Xtk 95% SRR

REYOUSM
[E1%k

S 1.00

1~14[g 0.79 043 - 1.45 0.439 0.80 043 - 1.50

15ELLE 0.36 0.15 - 0.83 0.017 0.41 0.17 - 0.98
30

65-74%%

ol 190 1.25 - 290
1 31

EZ]

T 0.65 042 - 1.02
LEEH

10&E L

IERH 150 0.99 - 227
E iR

BT 084 032 - 218

Geriatric
Depression
Scale 15

m5o%L

15 DiER 194 1.21 - 3.10

15 DIREE 0.61 0.18 - 2.06
M=

L

HhY 1.16 0.64 - 2.09
A IREE

H

374 1.13 0.60 - 2.15
NHEEEDOZEL

BE

MR

&ET
1B EHHITH
BDZEt

BE

MR

ET

0.487
0.044

0.003

0.059

0.058

0.720

0.006
0.429

0.624

0.703

0.83
041

1.79

0.58

151

0.92

1.90
0.63

1.10

1.07

1.33
4.18

1.28
1.28

0.43
0.17

1.17

0.37

0.99

0.35

1.17
0.18

0.60

0.56

0.73
2.08

0.75
0.68

1.57
0.99

2.75

0.92

2.31

2.42

3.08
2.16

2.02

2.04

2.42
8.42

2.17
2.39

0.558
0.046

0.008

0.019

0.057

0.870

0.009
0.463

0.761

0.848

0.350
<0.001

0.362
0.445

- 121 -



Alzheimer’s
CrossMark égv

Dementia

Alzheimers & Dementia: Translational Research & Clinical Interventions 3 (2017) 23-32

ELSEVIER
Featured Article

Social interaction and cognitive decline: Results of a 7-year community
intervention

Hiroyuki Hikichi®*, Katsunori Kondo™¢, Tokunori Takeda®, Ichiro Kawachi®

“Department of Social and Behavioral Sciences, Harvard T.H. Chan School of Public Health, Boston, MA, USA
bCenter for Preventive Medical Sciences, Chiba University, Chiba-shi, Chiba, Japan

“Center for Gerontology and Social Science, National Center for Geriatrics and Gerontology, Obu, Aichi, Japan
“Department of Rehabilitation and Care, Seijoh University, Tokai-shi, Aichi, Japan

Abstract Introduction: There are few intervention studies that demonstrated linking social participation to
lower risk of cognitive decline. We examined prospectively the protective effect of a community
intervention program promoting social participation on the incidence of cognitive disability.
Methods: The baseline was established in a survey of community-dwelling older people aged
65 years old or more in July 2006 (2793 respondents, response rate 48.5%). The setting was Taketoyo
town in Japan, where municipal authorities launched an intervention that was based on the establish-
ment of community-based centers called “salons,” where the town’s senior residents could congregate
and participate in social activities, ranging from arts and crafts, games, and interactive activities with
preschool children. Three salons were established in May 2010, and a total of 10 salons were in oper-
ation by 2013. We recorded the frequency of salon participation among survey respondents till 2013
and conducted two follow-up surveys (in 2010 and 2013) to collect information about health status
and behaviors. The onset of cognitive disability was followed from May 2007 to January 2014. We
used the marginal structural models to evaluate the effect of program.

Results: The range of prevalence of cognitive disability was from 0.2% to 2.5% during the observa-
tion period. The proportion of respondents who participates to salons increased over time to about
11.7%. The frequency of salon participation was protectively associated with cognitive decline,
even after adjusting for time-dependent covariates and attrition (odds ratio = 0.73, 95% confidence
interval: 0.54-0.99).

Discussion: Our study suggests that operating community salons that encourage social interactions,
light physical activity, and cognitive activities among older participants may be effective for prevent-
ing cognitive decline. In future studies, we need to understand what sorts of activities (e.g., those
involving light physical activity vs. purely intellectual activities) are most effective in maintaining
cognitive function.

© 2016 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Keywords: Prevention; Community intervention; Social participation; Japan; Marginal structural models
1. Introduction
Dementia is a major cause of disability and dependency
among older people. Worldwide, an estimated 47.5 million
people suffer from dementia while 7.7 million new cases
*Corresponding author. Tel.: +1-617-998-1086; Fax: + 1-617-495-8543. are added each year [1]. The number of people living with
E-mail address: hikichi @hsph.harvard.edu dementia is projected to triple by 2050 [2].

http://dx.doi.org/10.1016/j.trci.2016.11.003
2352-8737/ © 2016 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Japanese society is confronted with the fastest pace of pop-
ulation aging in the world, with a population prevalence of de-
mentia that is nearly double the world average (Japan: 15.0%
in 2012 [3] vs. world average: 5.2% in 2015 [4]). The popula-
tion with dementia is forecast to reach 7 million by 2025 [5].
The prevention of dementia is therefore a top priority for
Japanese public health policy [6]. One approach advocated
by Japanese government to prevent cognitive decline in older
adults has been to encourage more social participation [7].
Observational studies suggested that social participation is
associated with lower risk of cognitive decline [8]. However,
these studies are prone to confounding bias due to their obser-
vational nature; specifically, the selective participation of
cognitively healthier individuals in community-based pro-
grams encouraging social participation.

Since 2007, the municipality of Taketoyo (population
41,000) in Aichi Prefecture, Japan, has been engaged in a
community intervention program designed to facilitate so-
cial participation among older residents, with the aim of pre-
venting cognitive and physical functional decline. The
intervention program is based on opening 10 community-
based centers (referred to as ‘“salons’), where seniors can
congregate to engage in a variety of social programs and
activities [9,10].

In the present study, we report on the 7-year evaluation of
this intervention program. Our design is quasi-experimental
in the sense that the community salons were newly estab-
lished by the Taketoyo municipality (where none previously
existed), and we have information (from an ongoing cohort
study) about the health status of individuals before and after
the salons were opened. Because of the repeated assessments
of salon participation and covariates over time, there is a
possibility of time-varying confounding. For example, social
participation could improve health status (covariates), which
also may influence the probability of social participation in
subsequent time periods. Therefore, we attempted to address
time-varying confounding through marginal structural
modeling with inverse probability weighting.

2. Methods
2.1. Study population

The study population consisted of participants in the Ai-
chi Gerontological Evaluation Study (AGES), which was es-
tablished in 1999 in Aichi prefecture. One of the field sties of
the AGES cohort was in the town of Taketoyo (population
41,531 in 2006) [11]. We conducted a mail-in questionnaire
survey of all community-dwelling older people who were
physically and cognitively independent and aged 65 years
or older (n = 5759) in July 2006.

The questionnaire survey inquired about personal charac-
teristics, health status, and health habits of the respondents.
As shown in Fig. 1, the response rate to the baseline survey
was 48.5% (n = 2793). An additional 200 subjects were
removed from the baseline of the present study because of

missing/invalid information, relocation out of the area, or
death/incident disability.

Of the 2593 eligible participants from the baseline survey,
we lost 326 subjects due to death/functional decline and
relocation during the 3-year and 3-month follow-up period.
In the second survey in August 2010, we recontacted 1769
individuals (participation rate: 78.0%). During an additional
3-year and 2-month follow-up term, 268 respondents drop-
ped out of our cohort. We obtained 1352 responses from
1501 eligible subjects in the third survey conducted in
October 2013 (participation rate: 90.1%). The cumulative
follow-up rate during the total period was therefore 73.9%.
We also collected information on their frequency of partici-
pating in salons until the end of March 2014. In addition, the
onset of functional and cognitive disability was followed
from May 1, 2007 to January 7, 2014. (The observation
period was 2443 days.) Our study protocol was approved
by the Ethics Committee at Nihon Fukushi University and
Seijoh University.

2.2. The intervention

Taketoyo town is located approximately 35 km south of
Nagoya in Aichi Prefecture, Japan. The community salon
project was launched in May 2007 when the municipal au-
thorities began to open community-based centers where
the town’s senior residents could congregate and participate
in social activities. Initially, three salons were established,
and by 2013, a total of 10 salons were in operation, staffed
by community volunteers (Fig. 1).

In September 2013, we conducted a survey of a sample of
152 volunteers in the Taketoyo program. Of the 91 volun-
teers who responded to the survey (26 male and 65 female),
the average age was 71 years, and the average duration of
volunteering was 4.3 years. Almost all of them were re-
cruited to volunteer by their friends who were participating
in the salon activities. They were all required to take a
training course conducted by two occupational therapists.

Although the salon programs were not standardized
across locations, popular activities included dance classes,
chatting with other participants, arts and crafts (calligraphy,
origami, and poetry recitation), singing, playing musical in-
struments, quizzes and games (e.g., bingo, cards, Japanese
chess), as well as interactive activities with preschool chil-
dren. In each salon, 90-120 minutes of programming were
scheduled between 1 to 3 times per month.

Any resident aged 65 years or older was eligible to partic-
ipate for a nominal fee of 100 Japanese Yen (roughly 1 US
dollar) per visit.

2.3. Outcome variable

Our primary outcome is the onset of cognitive disability
assessed by a standardized in-home assessment. The Japa-
nese government established a national long-term care insur-
ance scheme in 2000 [12]. Under this system, a certification
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Fig. 1. Participants flow during the follow-up period.

committee in each municipality dispatches trained investiga-
tors to applicants’ homes to evaluate their eligibility for
nursing care (e.g., home helper).

During the home visit, each individual is assessed with
regard to their activities of daily living and instrumental ac-
tivities of daily living status, cognitive function (e.g., short-
term memory, orientation, and communication), as well as
mental and behavioral disorders (e.g., delusions of persecu-
tion, confabulation, and soliloquy) using a standardized pro-
tocol. Following the assessment, the applicants are classified
into one of eight levels according to the severity of their
cognitive disability (Supplementary Table 1).

The level of cognitive decline is strongly correlated with
the Mini—Mental State Examination (Spearman rank corre-
lation p = —0.73, P <.001), according to a previous valida-
tion study among 116 institutionalized older residents and 66
older individuals requiring outpatient day long-term care
(The age range was between 60 to 101 years) [13]. Another
previous study demonstrated that level I of the home
assessment scale corresponds to a 0.5-point rating on the
clinical dementia rating (suspected dementia) for 590 older

individuals aged 75 years and more (specificity and sensi-
tivity, both 0.88) [14]. On the basis of these validation
studies, a cognitive decline rating of level I or higher was
defined as incident cognitive disability in this study.

We matched data from the AGES participants to the long-
term care insurance registry for the follow-up period from
May 1, 2007 to January 7, 2014. Respondents who died, or
who developed incident functional disability without cogni-
tive decline, or moved out of the area, or did not respond to
the survey during the follow-up period, were censored.

2.4. Explanatory variable

Our primary treatment variable was frequency of partici-
pation in community salons in each year. Taketoyo town
keeps a participant register that recorded the participant’s
name and frequency of salon participation. Among partici-
pants during the 7-year follow-up, 10%—-50% of them partic-
ipated only once to 3 times in any given year. Our definition
of “participant” was restricted to those who participated more
than 3 times a year (numbers of the participants: 99, 159, 152,
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162, 162, 175, and 158, for each year) (Supplementary
Table 2) because we hypothesized that participation on fewer
occasions could not be plausibly expected to prevent func-
tional disability. Therefore, anyone who participated on fewer
than four occasions was classified as nonparticipants.
Because the distribution was right-skewed in each year, we
log-transformed the values (arbitrarily inserting “1” instead
of “0” for those who did not participate at all).

2.5. Covariates

We selected as potential confounding variables sex, age,
educational attainment, and equalized household income
[15], depressive symptoms measured by the Geriatric
Depression Scale-15 (GDS-15) [16], low cognitive function
[17], comorbidities including stroke, heart disease, and hy-
pertension [18], drinking and smoking [19], walking time
[20], and frequency of participating in sports clubs [21].

We did not perform a detailed assessment of mild cogni-
tive impairment; instead we asked three items on the survey:
“Have people around you noticed that you are forgetful, for
example, by telling you that you often ask the same thing?”
“Can you look up phone numbers and make phone calls by
yourself” and “Do you sometimes forget what date it is
today?” [17].

Age was grouped into the following categories: 65—74 years
and 75 years or over. Educational attainment was categorized
as 9 years or under and 10 years or over. Household income was
equalized by the square root of the number of household mem-
bers and categorized into “Under 2.0 million JPY” and “2.0
million JPY and over.” Depressive symptoms were categorized
into lower risk (4 points and under) versus higher risk (5 points
and over) [22]. Low cognitive function was categorized as
negative condition (1-3 points) versus neutral condition (0
point) [17]. As shown in Supplementary Fig. 1, our covariates
were updated by the surveys conducted in 2010 and 2013.

2.6. Statistical analysis

Initially, we conducted a discrete time logistic regression
analysis adjusting for all covariates to examine the associa-
tion between frequency of salon participation and onset of
cognitive disability.

In longitudinal data, exposures and covariates can have
complex bidirectional associations. For example, salon
participation (our treatment of interest) could affect the onset
of diseases. Incident chronic conditions can therefore simul-
taneously act as a confounder of the relation between salon
participation and cognitive function as well as a potential
mediating variable between future salon participation and
cognitive function. This scenario of time-varying confound-
ing cannot be addressed by conventional methods such as re-
striction, stratification, or covariance adjustment [23]. In
addition, our data had a high attrition rate in which 1241 re-
spondents dropped out before the third wave survey, which
may induce selection bias [24].

To address these potential biases, we used Marginal
Structural Models (MSMs) that estimated the stabilized in-
verse probability of receiving the treatment (i.e., salon
participation) SW(¥) and the probability of remaining uncen-
sored up to time t SW(c) to create a pseudo-population to bal-
ance the distribution of potential confounders across
exposure levels and uncensored cases [25]. SW(f) and
SW(c) are defined as

k)=0}
(k)=0}

SW ()= H {AGK ’

v, Clk
o S{AK)

1)2

and

e Pr{C(k)
swe=11 Pr{C(k)=0[C(k—1)

k=0

=0[|C(k—1)=0, A(k—1), V}
=0,A(k—1), L(k—1) }

where A(k) denotes the exposure at year k, A(k—1) repre-
sents the exposure history prior year &, V is baseline covari-
ates, L(k—1) represents the covariates history including V,
C(k) is the incident censoring at year k, C(k—1) is uncen-
sored history until year k—1.

Because our treatment—that is, frequency of
salon participation—is a continuous measure, we estimated
each person’s probability density of receiving treatment in
each year [26]. We used Poisson regression to create SW(r)
because the exposure is a zero-inflated variable [27]. The
SW(c) was estimated using logistic regression. And, we ob-
tained an overall weight SW=SW(¢) X SW(c) [28].

To estimate the odds ratios of cognitive decline as a result
of salon participation, we used all baseline covariates V as
well as time-varying covariate history L in the weighted
MSMs model to control for potential confounding in the
pseudo-population [29].

In addition, the data obtained from the questionnaires
included missing answers in each wave, which may cause
loss of power and biased estimations [30]. To address poten-
tial bias due to missing data, we used multiple imputation by
Markov Chain Monte Carlo method for covariates in each
year [31]. We created 20 imputed data sets and combined
each result of analysis using the Stata command “mi esti-
mate.”

All analyses were performed using STATA version 14.0
(STATA Corp LP., College Station, Texas, USA).

3. Results

Descriptive statistics are shown in Table 1. The incidence
of cognitive disability tended to increase over time. The
range of prevalence of cognitive disability was from 0.2%
to 2.5% during the observation period. The proportion of re-
spondents who participates to salons increased over time to
about 11.7%. The incidence rate ratio for salon participation
versus nonsalon participation was 0.61 (95% confidence
interval [CI]: 0.30-1.10). The averaged frequency of
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Table 1
Characteristics of analytic samples during follow-up period
2007 2008 2009 2010 2011 2012 2013
n % n % n % n % n % n % n %

Cognitive disability

Nonincidence 2556 98.6 2524 98.8 2494 98.8 1753 9.1 1715 97.8 1673 975 1349 99.8

Incidence 37 1.4 32 1.2 30 1.2 16 0.9 38 22 42 25 3 0.2

Total 2593 100 2556 100 2524 100 1769 100 1753 100 1715 100 1352 100
Participation™

Nonparticipants 2494 96.2 2397 93.8 2372 94.0 1607 90.8 1591 90.8 1540 89.8 1194 88.3

Participants 99 3.8 159 6.2 152 6.0 162 9.2 162 9.2 175 10.2 158 11.7

Total 2593 100 2556 100 2524 100 1769 100 1753 100 1715 100 1352 100
Sex

Male 1306 504 - - - - 874 494 - - - - 665 49.2

Female 1287 496 - - - - 895 506 - - - - 687 50.8

Total 2593 100 - - - - 1769 100 - - - - 1352 100
Age

65-74 years 1770 68.3 - - - - 910 514 - - - - 387 28.6

75 years and over 823 31.7 - - - - 859 48.6 - - - - 965 71.4

Total 2593 100 - - - - 1769 100 - - - - 1352 100
Educational attainment

9 years and under 1405 548 - - - - 925 52.7 - - - - 701 52.2

10 years and over 1158 452 - - - - 831 473 - - - - 643 47.8

Total 2563 100 - - - - 1756 100 - - - - 1344 100
Equalized income

<2.0 million JPY 921 47.1 - - - - 682 483 - - - - 574 535

>2.0 million JPY 1034 529 - - - - 730 517 - - - - 498 46.5

Total 1955 100 - - - - 1412 100 - - - - 1072 100
Number of comorbidities

0 756 416 - - - - 530 36.8 - - - - 368 325

1 899 494 - - - - 790 549 - - - - 647 57.2

2 150 83 - - - - 117 81 - - - - 109 9.6

3 14 0.7 - - - - 2 02 - - - - 7 0.7

Total 1819 100 - - - - 1439 100 - - - - 1131 100
Depressive symptoms (GDS-15)

4 points and under 1617 723 - - - - 1104 729 - - - - 838 74.7

5 points and over 620 277 - - - - 411 27.1 - - - - 284 253

Total 2237 100 - - - - 1515 100 - - - - 1122 100
Low cognitive function

0 point 1486 59.7 - - - - 1027 615 - - - - 846 64.2

1 point and over 1002 40.3 - - - - 644 385 - - - - 471 35.8

Total 2488 100 - - - - 1671 100 - - - - 1317 100
Current drinking

No 1535 603 - - - - 1102 65.6 - - - - 900 68.1

Yes 1010 397 - - - - 579 344 - - - - 422 319

Total 2545 100 - - - - 1681 100 - - - - 1322 100
Current smoking

No 1946 86.0 - - - - 1459 91.0 - - - - 1254 94.9

Yes 318 140 - - - - 144 9.0 - - - - 67 5.1

Total 2264 100 - - - - 1603 100 - - - - 1321 100
Walking time (continuous)

Less than 30 minutes 759 30.7 - - - - 600 357 - - - - 351 26.6

30-60 minutes 909 36.7 - - - - 571 340 - - - - 518 39.2

60-90 minutes 405 164 - - - - 259 154 - - - - 226 17.1

90 minutes and more 402 162 - - - - 250 149 - - - - 226 17.1

Total 2475 100 - - - - 1680 100 - - - - 1321 100
Frequency participating to

sports club

Never 1763 710 - - - - 1034 712 - - - - 756 67.6

A few times a year 59 26 - - - - 57 39 - - - - 39 35

1 to 3 times a month 52 23 - - - - 52 36 - - - - 51 4.6

Once a week 179 78 - - - - 109 75 - - - - 89 8.0

2 or 3 times a week 190 83 - - - - 151 104 - - - - 105 9.3

Almost everyday 47 20 - - - - 49 34 - - - - 79 7.0

Total 2290 100 - - - - 1452 100 - - - - 1119 100

Abbreviation: JPY, Japanese Yen.
*We defined more than 3-time visitors as “participants.”
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participation also increased from 9.02 to 18.67 times per
year (Supplementary Table 2). Equalized income gradually
decreased during the follow-up period. More than half of
the sample reported household income under 2 million Jap-
anese Yen (about 20,000 US dollars) by 2013.

Systematic differences were observed in who partici-
pated in the salons (Supplementary Table 3). Women
were more likely to participate than men, as well as those
who also participated in sports clubs. By contrast, individ-
uals from higher SES background (higher educational
attainment and equalized income), higher depression
scores, sedentary individuals, as well as smokers and regu-
lar drinkers were less likely to participate. That is, healthier
and more sociable persons at baseline were more likely to
participate in salons.

As shown in Table 2, the results of the multivariate
model showed that salon participation frequency (contin-
uous variable) was not significantly associated with lower
risk of cognitive disability (odds ratio [OR] = 0.96, 95%
CI: 0.91-1.01). The log-transformed frequency of salon
participation was also associated with lower risk of incident
cognitive disability (OR = 0.72, 95% CI: 0.54-0.98). In
addition, the MSMs results indicated that frequency of
salon participation was protectively associated with cogni-
tive disability, even after adjusting for time-dependent co-
variates and attrition (OR = 0.73, 95% CI: 0.54-0.99)

Table 2

(Table 3). This model also showed that older age (75 years
or older) is an important risk factor for incident cognitive
decline (OR = 325, 95% CI. 1.86-5.69), while
increasing walking time was protective (OR = 0.69, 95%
CL: 0.55-0.87).

4. Discussion

To our knowledge, this is the first study to demonstrate
that a community-based intervention encouraging social
participations is effective for the prevention of incident
cognitive disability. The association remained after control-
ling for time-dependent confounding and attrition during the
follow-up period, using MSMs. The association between fre-
quency of salon participation and incident cognitive
disability appears to be statistically and clinically important.
For example, salon participation was associated with the
prevention of cognitive disability (OR = 0.73, 95% CI:
0.54-0.99, in model 2 of MSMs) as well as the daily walking
(OR = 0.69, 95% CI: 0.55-0.87).

As shown in Supplementary Table 3, people who partic-
ipated in the salons were more likely to be female, from
lower socioeconomic background (lower educational
attainment and equalized income), less likely to report
depressive symptoms, less physically active, and less likely
to smoke or drink. Therefore, an important challenge in

Odds ratio and 95% CI for the risk of cognitive decline in the results of multivariate model

Multivariate model

Model 1 Model 2
Odds (95% CI) P Odds (95% CI) P

Frequency of participation

In(X+ 1) 0.96 (0.91-1.01) 12 0.72 (0.54-0.98) .04
Sex (Ref.: male)

Female 0.93 (0.67-1.29) .68 0.95 (0.68-1.31) 73
Educational attainment (Ref.: 9 years)

10 years and over 0.81 (0.60-1.10) 17 0.81 (0.59-1.09) .16
Age (Ref: 65-74 years)

75 years and over 6.21 (4.14-9.32) <.01 6.23 (4.15-9.34) <.01
Equivalent income (Ref.: <2 million JPY)

2 million JPY and more 0.97 (0.68-1.40) .88 0.97 (0.68-1.40) .88
Number of comorbidities

0-3 0.93 (0.73-1.17) 52 0.92 (0.73-1.17) S1
Depressive symptoms (Ref.: <4 points)

>5 points 1.52 (1.09-2.13) .01 1.51 (1.08-2.12) .02
Low cognition score (Ref.: 0 point)

>1 point 2.36 (1.72-3.24) <.01 2.36 (1.71-3.24) <.01
Current drinking

Yes (Ref.: no) 0.75 (0.51-1.09) 13 0.75 (0.51-1.09) 13
Current smoking

Yes (Ref.: no) 1.52 (0.98-2.33) .06 1.51 (0.98-2.33) .06
Walking time

1: <30 minutes to 4: >90 minutes 0.75 (0.63-0.89) <.01 0.75 (0.63-0.89) <.01
Frequency participating in sports club

1: a few times to 6: almost everyday 0.98 (0.93-1.05) .63 0.98 (0.93-1.05) .63

Cons. 0.01 (0.01-0.02) <.01 0.01 (0.01-0.02) <.01

Abbreviations: CI, confidence interval; Odds, odds ratio; Ref., reference; JPY = Japanese Yen.
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Table 3
Odds ratio and 95% CI for the risk of cognitive decline in the results of marginal structural model
Marginal structural models
Model 1 Model 2
Odds (95% CI) P Odds (95% CI) P
Frequency of participation
In(X + 1) 0.72 (0.53-0.98) .04 0.73 (0.54-0.99) .04
Time-invariant covariates
Sex (Ref.: male)
Female 1.08 (0.78-1.51) .64 1.04 (0.74-1.46) .82
Educational attainment (Ref.: 9 years)
10 years and over 0.82 (0.59-1.13) 22 0.86 (0.62-1.18) .36
Time-variant covariates at baseline
Age (Ref: 65-74 years)
75 years and over 4.89 (3.5-6.82) <.01 2.30 (1.54-3.45) <.01
Equivalent income (Ref.: <2 million JPY)
2 million JPY and more 0.90 (0.63-1.3) .58 0.92 (0.58-1.45) 71
Number of comorbidities
0-3 1.01 (0.77-1.31) 97 1.06 (0.74-1.52) 74
Depressive symptoms (Ref.: <4 points)
>5 points 1.23 (0.83-1.80) .30 0.84 (0.49-1.45) .53
Low cognition score (Ref.: 0 point)
>1 points 1.67 (1.22-2.29) <.01 1.04 (0.68-1.59) .85
Current drinking
Yes (Ref.: no) 0.90 (0.63-1.30) .58 1.42 (0.78-2.60) 25
Current smoking
Yes (Ref.: no) 1.26 (0.82-1.93) 29 0.86 (0.31-2.41) 78
Walking time (continuous)
1: <30 minutes to 4: >90 minutes 0.87 (0.73-1.02) .09 1.16 (0.93-1.44) 19
Frequency participating in sports club
1: a few times to 6: almost everyday 1.09 (0.95-1.25) 21 1.10 (0.96-1.26) .19
Time-variant covariates during follow-up term
Age (Ref: 65-74 years)
75 years and over 3.25 (1.86-5.69) <.01
Equivalent income (Ref.: <2 million JPY)
2 million JPY and more 1.01 (0.64-1.61) .96
Number of comorbidities
0-3 0.91 (0.67-1.25) .58
Depressive symptoms (Ref.: <4 points)
>5 points 1.68 (1.03-2.74) .04
Low cognition score (Ref.: 0 point)
>1 point 2.26 (1.44-3.53) <.01
Current drinking
Yes (Ref.: no) 0.61 (0.31-1.18) .14
Current smoking
Yes (Ref.: no) 1.68 (0.59-4.81) .33
Walking time
1: <30 minutes to 4: >90 minutes 0.69 (0.55-0.87) <.01
Frequency participating in sports club
1: a few times to 6: almost everyday 0.94 (0.88-1.01) 11
Cons. 0.01 (0.01-0.02) <.01 0.01 (0.01-0.02) <.01

Abbreviations: CI, confidence interval; Odds, odds ratio; Ref., reference; JPY, Japanese Yen.

scaling up the salon intervention to the general population is
to understand how to design the programs in such a way as to
appeal to broader segments of the population. One possibil-
ity is to adopt a social marketing approach consisting
of outreach, education, and networking efforts within a
targeted area [32].

There are plausible mechanisms by which salon partici-
pation might assist in the prevention of cognitive disability.
In the interim appraisal that was conducted 2 years after the

start of this intervention program, the salon participants re-
ported that they had joined other local organizations such
as sports or hobby clubs. They also reported increased social
support (both receipt and provision) after joining the com-
munity salons [33]. That is, participants appear to have
expanded their social network through salon participation,
which in turn helped to preserve cognitive function [34].
In addition, some salon activities included light physical ac-
tivity (e.g., stretching exercises) and other activities such as
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handicrafts that might have helped in the maintenance of
cognitive functions [35,36]. Salon participation may also
have helped to reduce the risk of depression (itself a risk
factor for cognitive decline) by boosting people’s sense of
purpose in life [37].

In an interim appraisal of 100 salon participants con-
ducted 3 years after the start of the salon project, the par-
ticipants were more likely to perform well on cognitive
tests such as the three-words delayed recall test and
word fluency test [38]. However, this study did not
compare the cognitive function of nonparticipants or con-
trol for confounding factors. In a previous analysis from
the same intervention study—based on 5 years of
follow-up—we reported that salon participation was asso-
ciated with lower risk of functional disability [9]. How-
ever, we were able to control for baseline covariates
only and did not take account of time-varying risk factors
during follow-up.

In the United States, the Experience Corps was an inter-
vention program that recruited retired seniors in Baltimore
to serve as a volunteer teacher’s aides in local schools. The
program was designed to support the academic success of
children and to promote the health of older volunteers by
enhancing their physical, social, and cognitive functioning
[39]. Their intervention found that brain cortical and hip-
pocampal volumes were increased among male partici-
pants in the treatment group during 2-year follow-up
[40]. In another intervention study conducted in Oregon,
an online conversation program was provided to 83 seniors
living in retirement communities or senior centers [41].
The intervention sought to increase social interaction
among seniors through online conversations with trained
interviewers for 6 weeks. The intervention group showed
improved semantic and phonemic fluency compared with
the control group. Multimodal interventions incorporating
social engagement are therefore likely to be effective for
the prevention of cognitive decline; however, evidences
remain extremely scarce [42]. Our study suggests that
operating community salons that encourage cognitive ac-
tivities, social interactions, and light physical activity
among older participants may be effective for preventing
cognitive decline.

An important strength of this study was to reduce esti-
mation bias caused by time-dependent variables. Although
about 50% subjects dropped out from our cohort during
7-year observation terms, the proportion of salon partici-
pants increased year by year (Table 1). It causes a selection
bias: Healthy subjects (time t — 1) are more likely to
participate in the community salons (time t — 1 and t),
thereby maintaining their health conditions as well as the
lower risk of cognitive decline (time t + 1). The MSMs
created a pseudo-population in which the exposure is inde-
pendent of measured confounders [29]. An additional
strength is our objective measures of the frequency of salon
participation as well as cognitive disability based on in-
home assessment.

A limitation of our study is the response rate at baseline
survey that was 48.5%. This may limit the generalizability
of our findings, although our response rate is comparable to
other surveys of community-based residents [43]. The demo-
graphic profile of our analytic sample is also similar to the in-
dependent census data for Taketoyo residents aged 65 years
or older (Supplementary Table 4). In addition, the follow-
up rates for the two follow-up surveys were quiet high
(78.0% and 90.1%, for respectively). On the other hand,
because we did not perform a detailed assessment of early
presymptoms of cognitive decline, we cannot rule out the
possibility of reverse causation, for example, that individuals
with early symptoms of cognitive decline were less likely to
participate in salon activities. In addition, there is a possibil-
ity that differential misclassification occurred in our assess-
ment of outcomes because older persons who have mild
cognitive impairment may tend to avoid medical diagnosis.
We also lacked information about incident diabetes mellitus
which may have affected both salon participation and cogni-
tive decline. Our outcome variable (an 8-point scale of cogni-
tive decline obtained from in-home assessment) does not
amount to a clinically based diagnosis of dementia, although
it has been demonstrated to be highly correlated with MMSE
scores and CDR scores in previous validation studies [13,14].

In conclusion, opening and operating community-
based salons may be an effective intervention for the
prevention of cognitive decline in the older Japanese
population. In future studies, the assessment of cognitive
decline under the long-term care insurance scheme should
be validated against The Fourth Edition of Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV) criteria.
We need to also understand what sorts of activities and
programs (e.g., those involving light physical activity
vs. purely intellectual activities) are most effective in
maintaining cognitive function.
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RESEARCH IN CONTEXT

1. Systematic review: The authors reviewed the pub-
lished literature using PubMed. Although many
observational studies have shown that social partici-
pation in older people is protectively associated with
incident cognitive decline, no previous studies have
demonstrated that social participation is effective
for prevention of incident cognitive disability in the
context of a community intervention study.

2. Interpretation: Our findings suggest that operating a
“community salon” program can contribute to the
prevention of the onset of cognitive decline through
increasing the social participation of the participants.

3. Future directions: Further studies are needed to un-
derstand what sorts of activities and programs (e.g.,
those involving light physical activity vs. purely in-
tellectual activities) are most effective in maintaining
cognitive function.
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R D SERE R E D B AR T & MO FRIEIEIEIC L 5 3 FHEOFHEm OISR
% T2 YR M E O F M A fREt L7z,

2. A&k

7rY =7 hd 2010 FE KD 2013 FERNTT — 2, W ONT 2010 A RIEE O FER
TERI A BB U 7 fiEr 7 — & & Tz,
<2010 ‘EFARMEWr T — & > AR EIL 17 37494 (B 46.1%, & 53.9%) TH5.
<2013 EFHAMEMT T — & > FAAGLREIL 12 7 9740 4 () 48.8%, # 51.2%) ThH 5.
<2010 FFRAMWT 7T — & >« AARZFELRHINIIZE (JAGES) 7'm =7 | 2010-11 457
A (H%% 66.3%) OEWENEZSLREZICEE LZED S b, ROWICAWZEHBIZK
BIER 72 <, 2013 4EF TORL L ENHERTEDOHFEDBH T —F NAFTE /= 24 HilTA O 1
73 3697 4 (¥ 73.4 5%, B 47T%) Zotrxigl L.

FERBIT THRIIZTASN EOREEEELBVETH 3, 1 (&< EETRY) ~
10 5t GE#IZHEYE) OREIZOZDTTHL bote. VA, 8/7/6 HLLE, 2 SLLFOHEOE
Bl EHREOFRE A ERR LTz, M or o7 7 R A%, 2013 AEFHERHCBIT TR
HUEZ A O ENHERRED D 72 & & LTz, ittt Tl cox (il — RET L& AVl 3 E,
PERI, W - BGE, SA - MR OBEE, BMI 2L 13 W FEFHE L-F— R (HR) %
Rz,

3. R

<HEWRHHT> 2010 FEOZEEITTY 7.14 (24 HHITH O/ 6,59~ K 7.39[p<.01],
SD1.87) T, 8 g/’ 24.6% & &%, 54 17.6%, 75 16.9%, 6 £ 12.2%DJET, 8 AL
A% 46.4% (24 THBETA OB/ 37.4~8 K 56.8%[p<.01]) % DT /=, 2013 4EFHAETDH,
FIEREE RS TH -T2 (X1 BH)

- 166 -




X1 2010-13=MEEDO 0 (W Tz BIZE L)

30.0
20.0
%
15 255 3 455 5 T 8 98 1048

2010 = 2013

<#EHHHT> 13 K- 2% O T HR IFERK 8 LA EFET 0.75 (95%(5 X TH 0.63-
0.89) T, WAVEFRIE HR TiX 8 Ll EFET 0.75 (0.63-0.89) TH Y, L HIT 67 HLLED
HR L0 o F/hEShoil.

T L DESE SHAENFE DZE L DOEE
1.2 .
1 o
5L 0.8 i
T o 0.8
%)
EOﬁ %as
na
S . 0.4
T
0.2 I
’ 0
=TRELT m8mLLE mTELT ms&LLE
4.

MU WHEIE & L COZM MO & ST, BT OFEREO VG 2 BT Dy, AR N GE
WO TIE EITBORICHW D O EO BT 5. HUBEIZ Z23 7 5 5 FR Bl 224
Pk, PR well-being (24T « fFE) O TRIZ UM CHIE LS L TOZENRZYEORE S b
VETHL. SEIOT—% ESHFERICESITE, EHHEC 8 il EOFORIGR E, EiE
TR OFRFEEIC I 24 THETAT A BN H 0, 8 MLl EOHF IEknE DX L2 1504y
L, ZAUD IR - BWHEIZIZZ2 0 5 5 L bz, 1-3 1% O T CRRAE 2 £ 5 B
HERTEEZIT D HRIZ, 8ARMOL DA 1 & L2 8 UL EDOFH TIX 0.75 LA ZITEL
HEREFF MR O TRZ LN H 5 & b, w<0#ﬁﬁbk%ﬁ®¢fi HR O/ & &
DRI ENPBIL 18 UL EOF DRG] BNORRWE Bl 7 —#X00h HFIEIKAET 5
HRDHDHZ LD, S%IbICHHNEZENRD Z ERnE s Ebhy.
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TrRLEW

JEAETHEA X, HIkaRE T TR 51b) VA7 A% U T, AFEIEEEO I LRI K 2 HiugE2 b
FERONHEED 5T, [SERE OFMBIZBET 2 HBIEOAR Z#HE L T\ 5. EfmKEIY, Well-being
D1FEEE LTEETH D LERFC, MEREF MO OREFREEE & OBHIZ DWW T H B R S 41T
WHTEIE TH 5.

LL, REIZBWTE, EREOHIKHOZEIZ OV TORFHIH 2 b DD, FEEEK & IR
FMOHR L ORRIZOWVWTORFHIR LN TS, FEBENEN GIER T 2EEOEZEOF T
ENRHUIREZWHEEE & L THIS LWL O DWW TOREHTD 720,

Z 2 TAREFETIE, HBRZFHE L L COERBREOZLHEORGEDO—R L LT, milinH O
R AR T & 5 O RIRIEIRIC X 5 3 F 1% DR DI BT 2 Tl 2 4 O Hll = D
AEZRH LR WMET 5.

L

B. Bfg5k
1. AnikREr —%

AROHTZHW =D, BAG BRI E MBS (RHERFRA EH%%) (LRI DR G I BUR AT
fﬂﬁ/\‘“/%<7~7 c VAT LAOBF) (H22-EFH-457E-008) W ONZ [N T & Hite 3 2 Hidk-5< v 25k
WO HE oD B 72D DHFSE ] (H25- K F-—#%-003) 2 T3l L 7= J-AGES (Japan Gerontological
Evaluation Study, HAEZFEZAFHMOMIL) vy =2 O 2010 4FHE RO 2013 FEREKT — 4, ifF
ONZ 2010 FFRAREIE R O B R ER I 2 BB L 72t 7 — & % 7.

2. xR

<2010 FFRAAEW T — & >

SRR L, 5 FBEOMEZED I 5, 1 DT A->TWT-8, RENSRE 1L 1 5 3749 4 (B 46.1%,
% 53.9%) ThHD.

<2013 FFRAAEW T — & >

FRIBRREY, TR TORERNZENEE L TWD20, FAERGHIT 12 77 9740 4 (5 48.8%,
% 51.2%) ThHD.

<2010-2013 FFEHMEW 7T — % >

ARFZECTIE, HARZBELWGFHEMZE JAGES) v Y= b 2010-11 FEHRAE (R4 66.3%) O
FREREZZOMARICEE LEEHED I B, KOPITHWZEBIZRBEN 72 <, 2013 F£FE TOE
L BN R EDOHEDBY T — ¥ NAFTE - 24 TR O 175 3697 4 CEHI4EN 73.4 1%, 5 47%)
EOHTRIGE LTz,
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£:{4:82,0964

JACES2010-2013 - NAE (B%:32,619(46.2%) Zrl%: 42,136 (53.8%))
I B 64-85m

" U 2ff 180455
FRRAEE S RERCES (B f%:8041(46.1%) Zrf%:9410 (53.9%) ] Bt
T8 Fis, {25,
EERRE £RATE.
pasiii
43484

S48 13697F (BL{E: 5579 (47.0%) Zrf%:6293 (53.0%)

w2 RAERIE 65-84 MR R D)2 wiE D OMHIIERI L= D) 2
3. GG
FERBIT THRTIITHS N EOREEEE ERNET)) 53R, 1 (B EETRY) ~10 4 GF
HICHEE) OREIZOZDITTHbo/. 1~2 8% [1 (L THRER) ), 3~b % 12 (REY) ],
6~8 w4 3 (FEt) ), 9~10 % 4 (L CTHaEt) ) D4 EBETIEELGRIEL. TR, 4B
BESEAR, 8 ALLE, 5ALLE, 2 MU TFOZFOELSD 5 EEAER L, TORYMEHRA L. £/, /E
A U 78R 2 O T, SERR RS 2010 A ) DB 8 SO DIEL « FRAEVE Z {5 EA R
EDOHME L BN D 2 At Uiz, TOMREE ERT 28821%, il 3 7, M, HBEE, WE, Bl
TEDOFRFEDOE M, Hapkyd, BEAEEE, E@R0MEESl, MU, #GN, BMI, Y —Y v /¥ R— FOFE,
IODRERE, 72 813 KT EZFREAHE LT cox N — FET L ZHAWTAY— KR (HR) %2R0
7-.
4. OFRNBELFHE
RELITLUT D 3505 21T -7-.
1. 0 USRI T — & 2 AV 72 e Et
1) 10 BEBEREAM 2 Vo set@Is o o0 A & SR A& LY
2) 4 BEBERH A A e SRR 0 A &R E A L
2. SERRRRE O THET R He
1) 2010 4FFE O BTALBI 0O 245 & o -2 & Hssk [ O RER 22 0 B HY
2) A IR Z LSRR T g
3. 2010 FFRAMEWrT — & & - 228 B gt
1) EEKEFLTREDOREHEIZHONWT, 248 Cox BUIFTT L ZMHA L T HR 258 2 L ([ZHH
2) SEMRR & FRANEDIIE AL ) ENHRE L OREEIZHOWT, £ & Cox BUFET /LA L
THEZLICHR 25 H

C HHrER

1. #v iR UEWRET —% & AV - EpstEt

1) 10 BFgakifi & AV 72 ERERD A0 & FHEIZ DN T

@ 2010 FEOEREHEONEHE X, 17 37494 T, EEWEOFHMHEIL 7.11 72572,
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X 2010 4E D EREED 534
4000
3500
3000
2500
2000
1500
1000 I I
500

0 = = 0§

1 2 3 4 5 6 7 8 9 10

@ 2013 FFEDOEREHE O REIL, 12 5 4931 4 C, ERBOFHEIL 7.25 2o 7-.
X 2013 FOEREED 5347
35000
30000

25000
20000

15000
10000 I I
5000

o m = W N

LA 280 3 450 B 64 Tal 8iL 941 1044

® 2013 FEEDEREHEDORNEED H B, 2010 « 2013 FEFE DM OFHEICS ML TWBRREIT 1
75 8141 44T, FEfEEDOFELMEIL 7.31 127z,

2010-2013 4E D SRR D 43 A

4000
3500
3000
2500
2000

1500
1000
50
0 = = M| [ |

1A 280 345 45 BAT 6aL TAR 8xL 941 1045

o

2010 FE DFZEEOFHIME 7.05 £ 2010-2013 FED 7.29 & OMIZITABEENH-7-. (P<0.001)
BENAONT-ERNE LT, IERHITRN R Z L, Bb-icboiz 65-67 kD ks — MEhE,
AU akr— MBI 2HEERENEIL: EICL DB, REOERNEZ LN, 5% I LRDONNYG
ETHD.
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32010 FEDOFRED BRI E 1T 8314 44T, EEEDTEMEIL 6.89 72~ 7=, LMEDOXISE 1T 9731
4T, EREOTHMMEIX 718 12 o7, Z OB LOFEEEDOFEHEIITHEREZNR L.

X 2010 FEEOFERED ST & DT D N

20104 =R 52

3000
A
¥ 2000
- “ II || I 14l
0 — [ | 0| | 0| I I
1 25 3 45 5 =y 8 9/ 1045
m B lﬁ

@2013 FEEDOFHED BIEORGE X 5 5 8542 4 T, EREDIFEIHEIL 7.09 72-7=. DO 5E 1X
6 77 6389 4 T, FEEOFHMEIT 7.88 Fol-. ZDOBRLOEEBMOEIMEIZITEE R EZNR LT,
(P<0.001)

5 2013 FEEDOTERGED KB T L OB LRI o N
20134 sEtRik B Adh]

20000

-
— 10000
3 7 8 9 10

1 2
m A ot

B®2010 4EEH 5 2013 4E 5l 5 OFRAICEIZ L7z 177 3141 4 O SEtg K O AL O )13+ 0.18 (£ 1.60)
7otz Fiz, 2010 L 2013 FEOEFEIITAERMENH - 7=, (FHE%E%=0.63)

2010 EEN D 2013 4 DO O ERER DO LA D 45 AR

40.0
30.0
% 20.0
10.0 I
0 — - I I . - —
Q N O O Q N O O Q N O Q O O
Q)Q %Q (\Q ('oQ <’3 b9 Q %Q Q Q %Q %Q Q (00 Q)Q (\Q %Q Q;Q
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2010 4R & 2013 AL O£ O FH R

2) 4 BXRERMEIZ X 2RO HAA & EWEIZONT
SERRIERE 1~2 5% 1, 3~5/5% 2, 6~8,5% 3, 9~10 5i%x 4 & LI-fERa2 R,

D2010 4 DO =GR E ORI LT 1 5 8749 4, FEHfEIL 3.03 72~ 7-.

2010 4FEE D =A& K D43 Af

10000

A 8000

6000

4000 l
~ 2000 .
40 —_
1 2 3 4

1=EER R H1-2 2= @R JE3-5
S=EMENE6-8 4=EREENEI-10

22013 FJEDOEMBOKILRE 1L 12 F 4931 4, FHEILZ 3.02 TH-o7-.

2013 H-JE D /R IE D 734

N 80000
% 60000
40000

~—~ 20000
R |
1 2

3 4
1= R FE1-2 2= mE R S5
3=TEEENJE6-8 4=TEEENJEI-10
2010 4F & 2013 FDOERLE 4 BT CTHEHT D &, EWHIZRIKETH 720, Dhixk b
L, RELLERSTWE, ZOXIICHEESCKS, Koot FICKkoToOMnERsZ b, 5l

for & Bl R FRIRIC O W T OB I & b7,
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2. TEBOTEETALE

1) 2010 FEDOTHETARIDOZRBRDEHHE L 8 R EDFE OFIE OTHETH g ZE

10 BeBERHAM O S8 O 2 EEE 712 725 7.

SRR O I N i b o T HETANE A TH(7.49) T, i bAK) - 72 HETANE B #i(6.59) 72 - 7=

FI BN ORE R, HUDOSEAEE O FIIEICHONT, MEHENICEERBEREN D 7. £, i
LD 8 R EOEEEDOENGITON TSI & T LI & 2 A, M FHICH BB ER D > 7.

B RO L) S O THET A LL#E

(o) EEH
3

2) FERRRROIEERITHET R Eigk

SRS 8 UL EOFIG L VI, 5 L EOFIG R M, 2 SELFOFIG AL VI, KO
W E WD 4 ODOEIERNC BAL 5 AL E TEAH Lz, TOREE, M E 8 Sl EOEIE N\ Hullki %
AT, 5 AU EOFIENZWHEIT O 11, 2 8 FTOFEIGEND 2 HIBIEB T2 -7z, WD HEEIC X
ST, BRI R D Z L, MEFMICHLARETERNZ EnD, oo 72l LTHNWS Z
CNIARTEY) & b,

EEI RS E | 8 LA EOEIG N | 5 AL EOEIENRZ N | 2 SELFOFIG 20
147 | ATi(7.49) AT (56.8%) O i (83.0%) B (1.3%)
27 | Qfi(7.45) Qi (56.1%) AT (82.7%) X i (1.9%)
307 | Oi(7.43) R (55.3%) Qi (82.1%) Jifi (2.8%)
447 | Ri(7.38) O i (52.7%) I (79.6%) Y i (2.9%)
507 | Viti(7.23) N (51.3%) N (79.4%) D i (3.2%)

3. 2010 £EFREMEMTT — X 2 AW T2 B BT ORER
1) ZFERLEETREOBEIZOWT
D4 EePERHM 2 U T 5

PCLERAREAREEL 5L, LCHRERARBEAOED HR L ThE/afA L it LTH

BIZR&EL 2D 2.44 (95%[EHEXH : 1.16-5.14) 7o 7.

ETHAEERMAZEEL T DL, ETHEERMEAOKET HRIZE THAEREA L L TH

BT/

<720 0.4 (95%EHIXH : 0.19-0.84) 7Z2-7-.
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4B W& ETAM 4B BEFTAM

. ( TEThapd) ziuE) ( TETHEETRY) 2N
. 1.2
Bt 4 !
© 5. 0.8
3 T
% ) 0.6
< 1 \%0.4
=
0 0
B CHES REE BaREE L THLREY B CHAEE BREE Bt meThEd

T HAREY AR 1-2, Rt SEERE 3-5, B8 =EBRE 6-8, & Tt EEK
RJE 9-10

@8 mAHEHEL LIZ58 Of R
8 MZRHEL LI h, FEBORmWEE O MRS & i L TSELT HR 23 0.75 (95%(FHH X H :
0.63-0.89) L/h&hoi.
8% HEUE L L7 HRER

1.2

Tl

0.8
0.6
0.4
0.2

(4H)

m7EL0F m8sRLl kR
@5 SR L LG8 ORGSR

b AL LI2E, ERIEOE WA DO MEWEES & ik L CHET HR 28 0.75 (95%(2 #E X [H
0.63-0.88) &/N&EMhot-.
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bRz JkE & LT EHE

m550F mesLllk

@2 ML LTega ORI R

2 N EFHEL L=
1.07-4.16) L RK&EM-o7=.

dH) &

(=]

2R EFEME L L7 HEIE

m350L L m2ERT

@dft & i L7 a

I 2
L0, AET

1.02
1
T 0.98
o 0.96
& 0.94

0.92

I

N ECAYIEY

EER (1)

— SEAE (1710 )

SREKMEL LGB L b RatiEL L
S T3S T HR, EHEXH L bloRE 2
EWIRpol, EHLR R EEIIET A
TFHFT2NCONWTITHEENLETH D.
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BE, FEREPMERWGS L L TEWEES TIEL HR 28 2.11 (95%/5HEXH] -
o T, EEREDMERDMEAND T BT LT NI LB yhnoTe.

8RAEKMEL LIGH 0N

2 AL LTCGE L i LT,
X NS o Tz,

FoT, 8REAMEL LIZHEED
FNEVEENIRETE TS5 &
Ex5.

ik (1: A=et, 10: 328 9 CHIE L7a5a, S 1 AN3 5 & 381 HR 2% 0.95 (272




2) FEERLBEIEDIIE 2 5 BENERE & DBEEIZ OV T
D4 BB A F W 2356

ETCHEEREALEELTHE, L TEARFERMBMAOKT HRITE THEEREAN L L TH
FUCRE L7220 1.84(95% FHHIXH] : 1.04-3.25) 72> 7=.

ETCHARERRBALEEL T L, ETHRERBAOKT HR 1T L TH AR & iz LT
HEIZ/NES L7210 0.54(95% 58X M : 0.31-0.97) 72~ 7=,

ABPEREAL (T THARIEE) 3 HEYE) ABSBESEA ([ &bt AFEYE)
1.2 3.5
%D\ 1 =4 3
i i
JiE 0.8 fmﬁ 2.5
9 D2
¥ 0.6 %
HE JiE 1.5
o 04 N o R
o 1 1.84
0 0
mLTHREY BAEY mEt Bl ThHEY B ThHEE mEY BREE B TH AR

*ETHAREY  EEERE 1.2, At BEEAE 35, 2t EEEAE 6-8, & ThiEd i
REE 9-1

@8 AR UL LA ORs 5
8 REFMEL LIzthh, SERED SV E O MR G & sk U GRAVESEAE HR 78 0.75 (95% (54
X[ :0.63-0.89) E/hEhoTz. KoT, EEEDEVEAND T RZE S Tl A & el U CRRANEN
FIELIZS WD RS o T,

Y SR Oy et

1.2

[Ty 1
F0
JiEQ.8

%)
%50.6

m7RUT m8RLl L
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@5 HEIEHEL LI-GEORRE

b RaEEL L2, BN EWISE O MRS & i U CRREERIE HR 28 0.76 (95%15 41
X[ :0.62-0.92) L/hEhoTc. Ko T, ERENEVEAND T RZE S TRUVMEN & Hefg U CRREMEN
RIELIZSWZ ENgholc. 8 RAKEL LI LT 5 L, [FKUEZD 8 OB H T M/
IhoT.

bz HhYE & LT EEE

1.2
b 8 MAKEL LA L 5 MERmEL L
= 0 SO CIHRMIEORIE HR, [FHEML b
%06 ICRERENT RN -T2. EHLARLY

0.4 ) FRAVE D RAE B TR B MoV T
502 HENLETDH .
~ 0

m5500F mesll

@2 WA UL LI2GE ORER
2 WAL L7256, FREMRWGS LI L TE WSS OG0 BAERE HR 1T 1.54(95%(F
TP £ 0.92-2.65) & K& Mol TOZ EMD, SEREIMRNE A TRRHE 2 FE LT W 2 L0

27

2Rz YL LT HEAT

3
2.5 8 RAKMEL LI-GAE DTN,
fig 2 2 MEFEREL LTG5 2 ik L C,
g-?\é 1.5 BN/ NEhoTe. Lo T,
E FRATSESENE & P 5 BAFERRE Dol I,
5 0s . 8 4 Wt e L= IR Jy78 0 I
. REEIEHE & P O BAMRE Z THT 5
m35LE M2l LEXS.
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Bk SRR
(@)

O

o1 —
/

©

=~

dH

D &%

1. EERBRREOTHZSMEICEL T

SERRR R EITITAET « SBAEZRE D BNERED 2 20T 7 b 2T BN TH PRIZSHEN S
5T LR TE . RN EICIE, REHFGOEME B L L BOR O TR H 5\ O X TR
ELToORYEITIHLEFERD

2. MR ORBOFRRIHIZEYHEICE LT

Hisk D SRR O SEEMEN SV CREH AN A B R BRI ZN o 720 T, Wiz x, EREE LE
ELTWDTHETA 72 E ORI A 5 ET D720 ORBINZ YL H 5. 72720, [F U@ ) S 1ERL
L72EEDOIEIRED 5 b ENE MW T, EREGEEORE S AR R > TWeZ Linb, —D0
FBIETT X TR ERITHO ZEIIMERE CTHDLIRET LEE LD

3. RBEREEDOEAEICEL T

BOR~3 VAV MCAWDHE, ETHLERRANEHCT L, EHRELIE EIFH2 8, RERhA
EWOTZEREDIL, ENEEBETHONT, REAEIEIIER-TL 5. SEOSH#ERICES
<&, PHIZYMEOES (HRO/hS X)), FBEEBEO/NS SORENHIE, 8 AU EDOHDDFIENRR
EELCHRAEEbN. 2120, Ay RERA v bHWD T —H Ik > TRARD Z LR TPRS
nHOT, SRIOKRFNIESLS, WENRBREMZDIRETHD. 4%, L0 KEBRT—2E2H0
ToMFRE s, TN L DEEN I E D D0y, HBZRMER E, SRS ORI RFN, Bl &k &
HEThbEEZD

E 5

AMFEOFER LY, FREREIET - BAVEZ O ENERECICA L CTFRI YL R ORETH
L2k, HIBWHRIE L L CHIREOZLMENS 5 Z ENMERINTZ. — 5T, EEIEREIIx5 L
RBHBORN AN K o TGl 7= RARA o FREER R LN H Y, ZoZ LI L TEsl &
BERB LT BERDHD.
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A BB AR E M e (REFFBORMITES3E)

SyHRAT IR

FEEROD NV BEHAEDREE

%253
%

BHE R Bl (TERETHEZ®E 22— R
i LR HE (TERETUIESE S ¥ —

HEHR)

=

Ir o
puly

At
[
2

E

sc] TR, R EHI O EREE L O BIRANE R SNRD TN D, BCKOFHIT I T
B L GIS:geographic information system (MEREH T AT L) & HW, IEBsof A4 (IE
BULEARRE : LFNDV 1) ZhhiH U, R E L ORREZ R LIEHERA LS. FAEIZ
BWTITE O AR & @FEIE R OBIR A MREE L7e b 013D 7 <, SUbMI 2 2 72 5 |
KRIZBWTHGEEDORMA D 5. AFFFETIE, THERDO NDVI ORMFIEEZE L, 4% 0K
P2 IR OFENT O FTREME R X ORER O 21T ) FHE B E L.

[J71£] NDVI & Hii% ESRI ArcGIS 10.3.1 Z M L7z, MATICHEH Le T — & 1%, EEE R
BWFFERT L VIRt S N TV S ET A E R Landsat8 A L7-. HHSXX NDVI= (NIR-R) /
(NIR+R) NIR : iT/R4ME R (Bandb) R : 7R K (band4) & A 7=,

[FE ] THER A ONDVIZ L E30m TR ATREIC /e o 72, TEE R E LTI, BIZEDNR
TW5, FHIC L DR EDEWVEORENH YV, AT 2METEORER 2B ET 54

ENRHDHEERD.
[FE5m] H Ol 42 o9 2 & T, KABEZIHEO@BIEE L OfT A TREIC /2 D &
ZZHhb.

A. TFFEEW FE - B GO EBE S VoA R

o RO Y MAT R THIER Sh,

WHO (AR fERERT) DRSO b LT O BREE
WEERICE 2 2 BICxHIET 2720, @EEHR
MOmMY AR P CHAEL TV D
Global Report on Urban Health[1] (& i
DEEFICET 27 m— 3L - LAR— b @ Fife
AIREZR BHFE D 7212, AT R Y @EER AT
%) X°, Urban HEART[2] (7 —/ /N> /n— |k
AT I 1T D R FE D 2N Sk BEAG - kS — L)
HEORBER I TS,
HARIZEWTH2012 FICEAETTBAE DT
FEAA2L (BB =) | O T TR ZE DM
IR THRBEEREOE DM L] 2R L T
. 5T, 2014 FICEERZEE DN T

AV BRETDHRE, H &R~ ORE
ENBRS LINTWDE. ZOH T, KKXDH
il kv T fig 2 E B L GIS:geographic
information system (MiFR{HFHI 2T L) %
A, oA RS (ESREE AR LT
NDV I)zfi L, g ®soffRzRL
WA LS 5[3] [4] [5] [6]. 7ok
HRRLAR 7 & ORFHLOFEIED, 2 7o
FELHAEL TV IHMELZADLND. K
FR B9 55 14 [7] [8] [9] [10] [11] [12] [13], %
kL 2838 [14] [15] [16] ,Hbisk(s #E[17] 30 5%
DD, #&77 [18] [19] [20] [21] , £k~ 72 #R iR
D Pk, B R [22] [23] [24] , 3= 800 f B L
[23] [24] [25] .

- 179 -



TAEIZ B W T B O A 45 8 & 1R
WMOBARERAEL 72 b DI 72 <, B2

WENERDIDARIIBOWTRIEOLAHNEH 5.

ARWFE T, FEIR ONDVIO B H 5 1 % f a3t
Lt O RIFBIE LA O N O [ HEME B
FOMESoOME AT FE2ENE L.

B. G E

> AN NDVI:

A= NDVI (Normalized Difference
ERALREAFERE) &%
FEWIZ LD HDORE O SE AN LIFEET —
S e ffi o TS e 5H R TH A ORI % 142
THIEE 25T, NDVI (IR OB ENE G
(400~500nm) & FRfA (620~690nm) D&
DEKT, 7o 7 4 VX DRINEZRL, T
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3 THERD NDVI

# 1 Landsat8 O A

Landsat8

HRBERR AV RE fRQE

1 0.43-0.45um 30m

2 0.45-0.51um 30m

3 0.53-0.59um 30m

4 0.64-0.67um 30m

oLl 5 0.85-0.88um 30m

6 1.57-1.65um 30m

7 2.11-2.29um 30m

(A2 u) 0.50-0.68um 15m

9 1.36-1.38um 30m

10(BETR4Y) 10.60-11.19um 100m

TIRS 11(BETRAY) 11.50-12.51ym 100m

- 185 -



A BB AR E A e (REFFBORDITES3E)

SyHRAT IR

RHEREVRIVDBLEIUNEEZOGEZHZBEEL:
Age-Friendly Cities MEIEIZEET A2HAEDHHTIHER

&S ok WAl (FERETHET 7 — - iEREs #iR)
WHFE s e KRB (TEERFETHESE ¥ — - (2T FHEE)
Woemofs it Rt (TERFETPHEZRE ¥ — - E2EY FEED)
e s Al BN (TERFETHESE X — - (RS FHEBZ)
WHoEth /8 EE BOL (TERFETUIES 2 — - &S FMEIER)

MREE

[E19]

PRHVE DI AERLBAVEN EE DRI T HBRESCEH O D IZ OV TORERRILAE 2
DT, BEOTHIMIZB N TRBERET -2 2 AFT 52 AME L.

[771%:]

2ETHITAICH ) 2 FEONTJAGES (Japan Gerontological Evaluation Study, H AREZEL:
HIRHMAIIE) FRAE A SLE a9 5 thlTA (T EEIRIRTE) A 5Eo7-. RElL, BE#ERE L =T
TR W65 ARl & 2 AR L LTWD A, BIRROEZIZ LY —H CIIEN#E 2 a5
FHLLTEDD I L L L. TR OB FHEITG U TEERRMIC L0 B ShFICHE
HEHELAT L7c. SAEITHFEAIRETHEM L, BOREIIFEAIE LT BIBERORRE & L.
BEEOMMIT, 1) 2L RE LciER L mkE, BXW0 2) a7HH, 3) 7044
(8% Lo B IS NR— g VIHH (Z D9 bdD13— 3 »H3Age and Dementia
Friendly Cities indicators
BEEE) , 4) AETLHIHICRT 5 HIAMEEE & Lz, SEDOEmIZOWVWTIE, [ESL
RAERIIEE o F —FB LOTERFOMEMEEEZ B S OKR 5.

[ 2R]

2016~ 174 (2 E40H AN DB 2o 0 Z L il oo, MR 25212017, 5
Moy Tz T Th 5. 201743 HRIUE, SIS TRIETH L. 12531H] (38TiHT
) F COREEREMOAFHL276,46925C, 194,219% (HEER E DM EAE ETe) DOEIE
Zfic (BlRT70.2%) .

[t i

REME DI AERLRBINENTHEE DABIZEET 2RESLEH O VITHOWVWTORFRRIL A
P E D40THTR 2 505 &3 5 KRB A 2 E i CTh 5.

A BFEEH

JAGES (Japan Gerontological Evaluati
HARZEZHFHHIZE) 7oy =
7 kT, 20104 &£ 20134212, 4:[E 30 HiHT
FEMAOLT, 105 NBOREREZHRL L

on Study,

7o KRBT A 21TV, @lE O well-being (3
e lFE) OmVWELERVWELRHD Z L
REOBEEKNEWHL ML TEE. £,
M2 R — R EDE )3 N),
BB EICELVWELORETHEZ EEHDL

- 186 -



ML T&7Z. UL, BAETH#
BRZRTCTEMEIID o7z,

Z 2T, WRHE DI ESREIENHEE O A
HICEBTIRESCEDL S VIZOVTOR
AR A A5 D X<, 2016~ 174 EJAGES
WMEAEmRT DL L L.

F o, I ERBIE O SISO R 2T
M, RO ZRTIFEEL KRS LI
AVRARITTa—Fnn, ETCHLEMTH
LOTELERTERD WD (e ) |
RIS T 2 L TS ERET S —
RN ETIEE~EREY T N TH LR
STWD., 22T, BERSLAR—=YDEDE
HREOSL D R LICHET O EROR T
T%Tﬁ%%ﬂﬁ’ﬁ%,ﬂm$%%%@¢
LS < D ZMIKAYICHED D7D D FE L
KBV AT AEREEL, (RN RE KR
HToz bbb L.

B. Wt 5 ik

REOTETMNZxt 4 & L-JAGESTHH & %
FEHT D72, kxRS ICHTHE L M ERR
HEHBEIREDOTZOONE T - A FAIGE
= — XA A L FENE T 5 TR (R
BR#E) ol RMEHEIT, ERITIZEN

HHELZIT TR V6L S E Th 53,

FICIZABROBERIC LY, —HEN#EL L
PFEMRELE L TEATWS., HilTKOAQ
BRI L0, TSRO IR Cietk, &
E AONREVH TR, EEAMEEZT-
7o EEAEZRREE, MR ONEREZIEKR
EHT TIL PR O TV 100 A & 8 2
5L o0, MR SOk A AL & L TAT
oo, NH#ERBROE —SHRREY A M L
SHEREAREO L L BERBRICE ST
VT WIE ) 2L L IC6bm U EmilE O
A NEAER L, NERROENERET — X
DFMEHNCTENEZ LRI LD AW

IV T e T —AE LT
WRVECTHER L, RELIFHAE LTHHEE
KoORmE & Lz, HEZORAFRTIC il
Eﬁ@%@%ﬁ%@ﬁﬁﬁ#ﬂYNV(®£$%
BIGHREARICHBHELTHL W, iETEEL
7o AAEZEEM O LEMEZ, BUIXER E 2
HIZ, AW ~0BLIRE QB
X EEff L.

AT, AT & W KE2— D,
aT7HEHAI0OR—Y, N—T g VIHEHA2RN—Y,
BIERMAEEBA2XN—Y THRIL TS, =
THAIE, EXHEEICEMLE.
HHEILZ, ADBHDO8XXZ =B H 1,
H D —2ZAge and Dementia Friendly Ci
ties indicatorsfERH O EMIEH 2 & © 7=
KEBKRORGE T X KIT8F L, £
—Ya ryHEAZEM L. BIREIRA A X
K BEIGETHAICER L2 WEHE ZEA L7
(£1) .

NI T 47 DHELIT, REZE LTI 1
Mo Mk z %l L, AESEICHEE L TEMfL
7.

FAEEMICHTZD, ~VrFES A%
kGl HEFRMICICET L mEE ) (CF
A 26 FESCERRL A - RA TR SR 3 5
ZESFL, mEEOREEITo 72 BT, EiL
RHEFREMNIEE & — M - FISHKEE S
(KRFEF 992), B L OTFEKRFEKEFEES
Eﬁju%iﬁmi%%&éi%? = (KFEE 7 2493) DK
WBEGS. HEZEL, ERRofMBEHEHChH -
T Z A, AEEORENHFLNT-S
AICREN GO E R L. BIGEONT
R OFRE - AR T — 2 L, B
R D T= DT E%T%Kﬁ@%&f%ﬁﬁ%‘%é%% ECs
b3 2Y 7 hEHBEMNER LT, #hgmRE
B THERWY AR T WHRBRE RS & A5
L, ANZFRETERVWT — X 2 5tE 13k
2Tz, £, RLERBEMIZH T L7

LR EEIERE:

N— g v

ZDH

- 187 -



W, EHXA YL ERERL, XL TW5.

C. MR

2EO BIFIRIZIA <
2[E 40 TN OBRENSH I EH/ LN D
ZriZhot. INHOHEBKRE 5 IS
THEZFEMmL WD (F 2) . ZHLET,
AR OFIA 4 2010 4F & 20134126 FEhii L T
BY, 2FFE/SFVATEEEIEIRIT 256 HIRIEK,
3 RN VATRE VBRI 24 HIBIRICOIE
% (F 2) . 42016 D JAGES fi&ic &
ML 7=BIREDO AN A#REIL, 2010 48 5 T
13,710,484 4, 65 mll B A DT 2,829,888
%, il bERIL 24.3% TH o2 (£ 2) .

FRAIESHNIC A T CTHEL TRV, 201743
HA1BBUE, SE CHEZEDORIU AT LT
WAL AN L 72 B HT I B S A R S i 72
Ik 2EFHBAE LG EN TV, HED
TAEEOME L, 1O R LR $66,1382,
IR 44,6495 ([FILFE67.5%) , A #hEIUL
#42,5162% (A 2)EIIN=E64.3%) , 2H DIk
% 4568,3525E, AU %49,4385% (BRI =RT2.
3%) , AZHEIILE4T,434% (4 5h[E1IL =R 69.
4%) , SHIDOFERE141,979%, AL
00,1322 ([EUX#70.5%) , A ZhEILE96,4
56 (HZNEIILE6T.9%) Th-o7lz. 121053
ME TORERDOEFL276,4692ETH Y, 1
94,219 0 RIZ 45 ([EIXFET70.2%) , €D
WA 2 El %515 186,4062 (fF #h[al UL 67.
4%) Toh-oT-. MAEEDOENILKET Lz1)e
L3 HIBREE, T2 DN F - EHPT
bHoH. Ao BRREE, AEZEZRKEFTHY
B R B 5 72O BILR O Wi 7e & & 5
fiLCTWwad. 58 BEIREIE, HEZEONED
Hem, BRKRLHEEmMETL LLORHEELE
PNTWHLEETHS.
FHBKRICE - sHkBRELZLZMNEG Db
HTH, o7V TRITIB THET S,

AL ) DR 24T 0,

PO REILEAMICITENERE L 2
FTwin 65 i EsE CTh 508, 156 AR
RTEIXERHFLMRICLTEY, HIZ2HIA
KCHENEE LSRRV T Y T EITo T,

RT U7 4T HERRRFICIT -2 BIEEK
X, 14BWEREH-T-. RT T 4 7T HEENK
DR EE3,341 A ([FINR(X11.9%) ToH -
o (F4) .

D. B%&

2 E A0 T O &l K205 A5 6 |
EELHZENTER (EULET0.3%) . 20D
B SRITBOF 23T 5 iR L R AKETH 5.

AlEl kb G & U740 BT AT, dbvgaE, Bk,
B ERE, i, e, JuM o 18#8IE KT IR
WZafmLTnd. NAHET13,710,4844 &

AARZRO NDT1E], 655%LL A 0 T2,829,
8884 L KIS IZH = D HHTR Nxtg & 72 -
2. ZRS OHETR O £ 72 i3 R o R
K TIABELNT. IRTETHIX, 2F
DREF T NICHRD L, KA T,
B EA THRWTHITH I/ - TR Y,
HE - UEHG OHETR 25 A TnRno &
CHENRLETHD.

RNT T 4 T RO BRI
e EE oD,
dly Communities5< YV Z#HE+ 5 FRIZ, W
NEBBEWTEXLRT T 471 @%@%é
FR3B0AHEV Z#ET LN TE.

, 11.9%

Age and Dementia Frien

E. &

RHE O AERRIIE N EZT OABICE
B ABRERLE LS VIZONTORFHR
WEFD-OOT — X IWEHKT, KEH
A K L7z, 2016~ 174 |2 2 [E 40T BT A+
Mo E/ELNDZ L2722, 20174241
5 BLE, A I X D EFHI276,469%E T,
194,219 O RIZ 2345 b7z ([E1INERT0.2%) .

- 188 -



R e PR AR

F. HFERE
2L

G. MOMEEOHE - BERIL (FPEZE
i, )
LAF AT HUAS

L

2.5 H T 22 B
L

3.F D
L

<51 3CHk >

- 189 -



|

*1 WHEE

a7 IHH

S (IR 0B RE IR BB
g

RS
23 R B AL
BTN —=T~DOBM
i 5 B B

ZAdan

TR, CREETTEL, BMI, #xELRI

D0, ERE

V=T x N Xy NI =T, =Tyl R — b
R, HE AR, BE, BE RERW) , F4e, EiERE
KT F 47, AR=y, BHANE - BiGS, UM

(M iz x4 %) B4, AWM, 6%, 80, ff22dn

SRR, A T B

N—3 g :/IEE

A N ORERE, HBERED, SAOEME, 1HFEMHORERBERIZONVWT

B FEAR, B9, WEORELRRBRIZONT

C ERECIREE, JFEI~DOZM, BRLHEO/E, £ % —F v FHICS W T
D ERZZ, P oTE, RRVIZ-oNT

E MLEE, BROE, EHE)IZOWT

F Jrif, M OER, EBEATFICOVWT

G TR R bn, BB #]IZ OV T

H Age and Dementia Friendliness, MO BRE, A hL 225N T
BT A B H A

AHETAIC LD

- 190 -



#z2 ZIMBEE
o WaEK TR E 2 e R % 3ESS AP (Y 65kl mim kR
I (B1RIK) L H] EY JNERE
(EREREE (EAER G
(G (N
A A %
1 dkifgE K2R OE G O O 28, 107 7,954 28. 3
il O O 7,859 2,197 28.0
B LT O O 9,292 2,091 22.5
2 BLHT O O 10, 956 3, 666 33.5
B HHT 45, 085 10, 295 22.8
T 21, 258 6,672 31.4
o AT 3,656 1,337 36. 6
LS +Fn | T O O 66, 110 16, 294 24. 6
A A B % - W] 24, 348 5, 460 22. 4
T 5 I R A AT 8,035 2,423 30. 2
B IR AR ) O O 31,322 5,638 18.0
L1 HT 1,246 593 47.6
e [if] Uk ARHT 19, 435 5, 387 27.7
/N (LT 20, 629 4,616 22.4
IR EESIEZ ) O O 20, 549 6,081 29.6
% iy O O 25,178 5,539 22.0
T O O 42, 408 8,373 19.7
—HE JE 2 BT O O 8, 692 2, 365 27.2
el B R 1 T O O 25, 145 7,523 29.9
2 REBRE AT 243, 037 57, 352 23.6
55 0 IR i O O 118,828 22, 959 19.3
g O O 72,018 14, 457 20. 1
(RN O O 165, 298 34, 561 20.9
T O O 54, 858 12,928 23.6
12 AR A Jk O O 327, 507 62, 408 19. 1
A
B O O 107, 690 20, 121 18. 7
KIFifi O O 85, 249 14,921 17.5
SIEA O O 84, 768 17, 454 20. 6
HH T O O 49, 800 9,912 19.9

-191 -



*2 ZIMBBK ()

o WaEK TR E 2WEE % 3HERS AR (Y 65 A mim kR
I (B1E1K) FIOVATRE RV ATHE )
SREEIN SRIEEIN
A A %

3 THER T O O 404, 012 80, 129 19.8

& T 484, 457 100, 597 20. 8

AR T 609, 040 118,833 19.5

AR INETFTH 580, 053 119, 429 20. 6
Rz

It PR 3,688, 773 736,216 20. 0
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i ] e [ i 1,463, 743 254, 085 17. 4

3 R Z=Rieni] O O 44,187 8,723 19.7
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EEd) 4,983 3,540  71.0 3,404  68.3 278

e k) 5,288 3,041  57.5 2,947  55.7

o AT 1,070 680 63. 6 660  61.7 94
H AR +Fo 5,000 3,654  73.1 3,485  69.7 294
AR  2FHT 2,773 2,068  74.6 1,967  70.9 115
THER RN 2,167 1,453  67.1 1,337  61.7 45
WAL e 6,012 3,963  65.9 3,770  62.7

1T 435 308  70.8 280  64.4
wbE B ARET 2,000 1,515  75.8 1,413  70.7 62

/N ILTHT 2,000 1, 358 67.9 1,289 64.5 51
TR EAZHT 5,198 3,145  60.5 2,970  57.1

X T 5,382 3,757  69.8 3,602  66.9

Fiave= ] 8,714 6,423  73.7 6,161  70.7
—EE RNy 2,141 1,530  71.5 1,464  68.4
Rl R e 6,311 3,782  59.9 3,542  56.1

2 REHR AT 7,000 4,882  69.7 4,706  67.2 393

FHE MWW 11,421 9,194  80.5 8,778  76.9

g T 5,000 3,821 76.4 3,643  72.9

[Pzt 16,000 11,026 68.9 10,557 66.0

T 12,004 8,207 68.4 7,881 65. 7

mEAbE s 16,927 12,308 72.7 11,869  70.1 613

I A

O 5,491 3,912  71.2 3,772 68. 7

KIFF i 4,074 2,968  72.9 2,852 70.0
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2 66, 138 44,649 42,516
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N IR N S TE W b BT 51
Tho—N. FJENZILEICALE L, £ D&
ERIZIEFITE Y, Z0 2 28 b TRA
T5Z L TCIWRMRNOERENTA T AT —Y
ERBRT AR A KM LT — X LB 2 N
s ns, £nzotr L, Fkd - BT -
WAL OFERICH R ZBMOE L, /iR
PEREBO PRI TTH W W EEZ T
D

B. SHEEDFHEIZOWVT
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Statistics (NCHS) 23T 7ciZ: 1 R O
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DR THRI S,
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ZORPUIBRIZBNTHREETH D, BAE
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R TR A A SR LT F0 U AR i B A 31 oD A e AR IR 9
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OF)FARBIC BT 2 o3 E OB Fe 72 LIS 5
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B. EAZE
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HIFHHFZE Cd 5 7 D MBI R e U,
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1. HERBEEDESE

F9, MFERRRER ZFIARBUZEI LT flie
REEREOFEEDNRIN TN D, PRk 22 FFEE
TR RIS TG ER O RBEEDIED
(ZBAT DA (WFERERE - w R IR
INEESREEbeRE) AFEM L7z, A 3,178 4 %
kGl LT EBBER LS TR S TV D 4l 5E
RBELEOFFPRBUC AT A I L w0, b
BEIZBNWTH o LB ZLFALEZ LB,
BAELHAT S Z L1 H DMV EROME
7Y A N RN 33.8% ThHh D Z LAVR
INTWD, DNT, v v+ — (BEBR. #41
X, BOIFEET) 18.0%, MK 10.4%, RIRHE
£9.0%, 7Tr~T7T 7 —84%, i (EHERHE
TR END b DIFERS) 7.1%., #&R 5.6%. =
H5.3%, BOX HF 4.5%. hA T T7T 4 v
7 4.5%. BERIEE 8.9%., T 7 ¥ —38.2%,
HERRE 3.1%., BHHIE 2.4%., IREVELE 1.6%
VR 1.1%, WrEEE 0.8%, T2 bR_—4
0.8%. HAA/R2—0.4%, T 0.3% & 72>
T, £72. 2001 452 AAEER 1,000 45 % %
BICEFREZB I RoHEICIIE 7, Bk
1 TH o & b2 FIH SNz ER I
#RY 7 431% ThHh o7, DWVWT, 7V A
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oo n—T R0 (EHREE TG INS B D
ZhR<) 17.2%., ~ v ¥ — - 5 14.8%, [E¥F
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TITT AT FAT AR —T1%, 85 6.7%
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