20204E 2 A15H F67k HARA#E H25 111
—
R F

BEYESRED T LAINEEBERAT T4 7D
J— v )l - FrEYIILORE

I B3 ABsoH

BEY KPR, BEXEEMEO T VANV EABERRS VT4 7OV —V %)l - Fx XL
(SC) DY HM: Z T 5,

BiE AREIZEEREL, KRFATICTHERRHEIC L2 EBZBRETZ T, TERR
Y=V A% FIHT 565 EOEEET6 N TH - 7o, WAMHEIZ20164E 8~104 TH 5, 7
VAL, PEEAERIC & 2R AI1IC CTIEE L, phenotype B OFE L (Fried frailty
criteria), 7% 6 ICHIEIFE (NETFHF = v 7 U AR) ICEVHEL /2, ERAT VT4
TDSCIHE, ATORARE - BtEE 2418 ANO HL ABMIGHEIC L DIEEL /2, SC D
NEIOEmE RSFOR K, Oika v b AV, OAKEL, @S EH\\WTHh
Bo L, BEXEEEIEOFEEM HFE21,000 m DNICESERRS VT 4 70 SC B4
OFHEZEFHL, BERIC 7 VA VHER &, HBEERIC SC, B EEImE OB,
FERART VT4 TOREBW A EDI-O VAT 4 v 7RG\, £/, BRERIC Y
VA RO & A H OBIE & 5 O TN 21T - 72,

BR ANGEIZESHEOS L, SMmEREZE T L2587 A CPEYFERISL.7 £6.85% ; &t
74.5%) 1%, phenotype T 7 L A VD 7548.5%, WEHIT7 LV ANV DENE3.0% T -7z, 1
VAT 4 v ZEIFGINCTE 7 VA IVHED L v Ak (OR) %l L 76558, THERR S
VT4 T OREEDEHVCORENEEZEERE L, KROFITHANUREN T VA VT
7 7= (OR :0.40 ; 95% E XM [0.19-0.85]1), —Jj, phenotype Bl 7 L A )L & EBHERR
SVT 4 T DSC EORMICAEBELREHEMEIIRD SN o T, Tnds, MU TIE, TER
NT VT 4 7 OMRHEEOLAECESZHEH L, KFICHN, KERD (OR:1.96; 95%1F
MEX [1.03-3.71]), B XL LD (OR :2.35; 95% EMHEXME [1.39-3.96]) & OR
%753/) 7LC0

iR EYEERMEO T VAN EEBERRS VT 0 70O SCICBEENRD b, AR X
0, SEERDRS VT 4 T OHE S EBH BT U A VTR O REMN DB 5,

Key words : Glin#&, 7V A, V=Vl - FxEX), ERRT VT 7, S EH\, H
B AT L (GIS)
HARANREAEMZE  2020; 67(2): 111-120.  doi:10.11236/jph.67.2_111

I #

BREDONERR I IS F 1 5 B R T g
(LIF, 2528s) 13, @, ARPHRigE oLk
IR FEAEEBFIELL T 5—77, BWiosth
RE—HOLEEHFICEEZ 2 TWLELS

i)

RPN NG NS T S F E 20 e

B H AT © T 545-0051 KB i by £ B X e Y
1-5-17

KRB RFERFBEREFBIIER FHATHC T

©2020 Japanese Society of Public Health

Y, BHICENEREICH O 23\ &k S
Th5HY,

CO XD B mEmiENOBENELL T A iR L
oA A LT, JUAITFHOESITEE
Thb, 7V A EE, EFEFHRE DK TFIC X
D, MESIEAEEINL, EAERESOBELIRRIC
oL+ vEkEOREREEZ LN TVWSEY, —
Ji, TVUAIRETI N AR BIUE T - ST
LATHEMEA RSN TR DY, EiBEOBEICED
LEBITIRE S\ 2 5, BIET7 UV AVOBEEIZIZKR



112 H678 HARAMRE H2F

EGTTC2ODRBENRD5H, 1 21F, 7V A
Shrinking, Weakness, Exhaustion, Slowness, Low ac-
tivity O 5 2 D H KI5 % & & 7= phenotype model?
THD, D120, 7UAIITHE, FEHOHE,
HEEER T WENICEO R Th b, ZD
E21C, Z7VANVOBRIT—E TR, 7 A
IVITHERT % Gl OBRERED 1T, H k- fEah
O - HHESREREICEET LA 2T 25
L8, 7L A VI3 phenotype BTN 2, EIERY 7%
R a &, COBERT A 2081 B 5,

JTAF, ke ORERICES D 5 s IR - LT,
V—yx)l - Fx b (LIF, SC) BERIH
TWh, SC Eid, ANxDmdfTeEha R EEH, #
fi, Xy T =D EROEEG KL EE
LY, ANxDO7/p )R &WHAE AN THERO
T LIRS, CNET, SC & EE DR
([COWTIE, SC & EBAYEARE D, 7 b —
A7), AW, ST S ERERE E
EARIEEYS, #15 oW, JURKTY, BREE?D,
EEORIFBEPRE I N TV 5,

72, NI VT 4 THEICHBAICED 5 HER
I, MU ORIERRREE T 7 56, SC ORERICH G-
LTCWwbEEZLNDY, BIfE, KREOHISREST
ROFEARIIFEE T, ERMABIEEIC 105 SC D
BEEC - {EHC, 2O E 70 A OB SN
TWBIED, 20184 L 0 ARANCFE R ST
LHNETE - HEARZEREFHEY TR, /1
Y=L Rz, ERRT VT ¢ 7HIC K HHD
Y2ZEVORFEOS D BREH SN TN 5,

—77, INETOSCHEDELIL, EEEHF
P BB SC 2 A L X)UILII6ID gy L
IEEN A ML THEG L /oI L OV OZER &
Lsie1e) fRREL & OBI# AR L T b, £ D
kS 7d, Beard 593, KEDO—HEHO—MH R
EEEEANORAEIC LD, ERO SC Ak Ost
HICRE D S EBEREE O FHIICBIE 5 Z L i L
TWAHM, SCOFENRE —RERLEL, EinE
DT 7+ LSO 7D OREEERREEICRE L T
HTEMPL, INET, ABERRZI VT 47D
SC EEZTEFEDOT U A )V & OBIHEMET T HE S
NTW7E W,

S BT, FATOIE TIIHIE LD SC OHEFHTIT
BUX IR DB R A 72 b DR LN pRs~1518) 0 R
A FEEICIIATEXIR A B 2 TR D &> Tnb
AREME D B, £ T, ABETIE, EADRRELT
B OREFIRRBIC B A §- 2 5 St e il (BEfafes
TRETE 28 2L~V EEBIE b 575
B BN 7o, BRI, — @i 0T

20204 2 J15H

P2 42700~1,600 m CTH 5% & 4 5 HfTHH5ES) %
BEI, MEEERY AT LAV, BEYEEORE
Hi7» BEE1,000 m DA% [UTBE ] S HEE(EL 72,
PEXD, KFETIE, BZEEOT VAV ER
BEERR S VT« 7O SC ORI Mt L7z A
Wroeis, BELEEOT VAT OB S HERR
FVT 47D SCHEER - [HHTAERETPILNIC
L, SR ERLY NIV OZEEHD < D O BARK
Jikm a5 L THER L E 2 B,

¥, AWFED SCIE, BATHERWICESE, &
R SC (fFRECHE 7 & ORF) &L sC
(R PU—7 OEE) O 2 il HIEEL 72, Bl
1, SC #8HEIC “Golden Standard” 1375 <29, %k
I UV OREREN OB R4 5 ETld, SCiF
BN Rr — A &> TR DEEDH D LR
MINTWAHD, KiFFETlE, ERERS VT 47D
SC & LT, fBAMISCIZ, mEind sF0 R IR,
i o 2y B AV, HAREERL, 50, HER
SC T, S EH VW EEDI,

I HREHE

1. WRTHA L, MRE, AELHE

e U4 VITEME Ch 5, A FRED,
KB ATHEEOEZRE L LOERRT VT ¢
T rEdic, AL, WE13.56km2 TH YD, 9H
X CNERKEAL) TR SN 5, FHERE (20164
8 H) OAMIX76,003 AN, HE{b31%23.5% T -
77

1) BB

RGBT PR, 20165FE 5 A KK &2 35\ T657%
U EOBELEERE %% T LIELERE T, ik
Y —C A% FIHT HELT56NTH - /o, Wi
TEG, REET, FHEM, afEatt, 7 vx
Y x \Z K AFREEHAHENE Th - 7o AN,
20164E8 H~10H Td - /=, FHE X G H 756 A
(100%) D> 5, FHEIEE L 72E92A, AR
WCHEYEEREUMCER L 72F45 A, EEHE 8 A, A
FrL7=%& 8 A, ABEL/-E14A, FECL/2E 1A,
TR L 7 RE T & ES8IA L D, SEBHERR S
VT4 TEPIBALTTH o722 A&7z, &
587N (77.6%) whtiatgs & L7z,

2) ERARSVF4T
KFROERIS VT 1 713, REAREES LUHE
tEBEEED-, RAETRIL, HIBEROHERSL L
B AT, AR OEICBED S C & T
e LT, EASEREIC X > THETH ORI A
BINTWAERTHY, WEUAEFAIL, 2@tk
BT & D HIREALTEEY N O 1 % TFE S 7ok



20204 2 J15H

HERTHh B0, BZBRECHARERRT VT 4
T EFE 2T, WEERKRT VT 4 71E, 201648 H
ICRAZ AP EAZEORE A H S ER 4418 AT
BT, MEHED, BEARNEMENE TH
0, FERIL20164E 8 A~9 A Th- 7. AW
Tld, BREEE3LAN (BIEHT5.4%) OFERE
RN,

2. HEEB
1) BESZERFEANOME
(1) XK@

HEARRMEL LT, Fim, M, AR, BEIK
W, HEE, HTFEVVOER, BEFH, 2
DI EDOEEBOFRE, HiE, NEREY—EAOFH
R HIE L 72,

2) 74

Phenotype # 7 L 4 JUi3, Fried Frailty Criteria®
WCHID, 5 DOEAJKME (Shrinking, Weakness, Ex-
Slowness, Low activity) A48 L 7=,
Shrinking (%, [ 2D 6 22 ARNC 3 F LU EOFEP
PR E LI P ECSEHBEERH W [EWv] (1
) Twvwnz | (08) CTHEZEARDIZ, Weakness
3, BT AEHES (B9 26.0 kg ARG, otk -
18.0 kg i) ZHWTRHMiL, #M4FEE 1 &L
720 Exhaustion {X, [7» G 72210HEH AR, AW
AETH- ThE T2 2 EWSHAZ AW, [V
(15D, Tz ] (04) THZE %KD, Slow-

haustion,

ness 3, [BITANREER 72D, HEEE TR T
WETHPRPYEWSTHEHAZHW, [ZW] (1 5),

Wz | (0 5) ThEIE%ERDIZ, Low activity 1,
[S72A, th3, B, #ok, @bixd Tl %
WEFEDODSHLWTT D EWSHAZHY, 1
FRNC T[RRI ] (1 8), [2-3 BiC 1Lk
(0 &) THEZZERDIZ, 7V AIHEL, LiTh
e ORI IS &, SEHEAN S S EAE T
VAV EHEL 72,

IR T VAOVOFHINE, AR TR S NN
EFEF 2y 7 U AP R, KIEEIZHIL C
b0, B, KET RS &3 5155 H ) B
HT7VANVIRETH Y, HBAHPHIL 0~158 T
FETUVANTHALAT Emmd, RRERI Ny A
T 3/4 HTHEEEAENEEZBNTED, 4
SUEZT U A EHEL 2D,

2) HERARS VT4 7T OFAE
(1) FEAREME

EABMEE LT, i, BT TFVVOERT, J&
HEE, RV T 4 TIEEFR AR L /o,

2 V—yxl - FxEFI
55l E & S 2 AATBEERR S V7 0 7D SC

He7E  HARAHE

2= 113

LT, RBARYSCIT, & ASF D &b K, il
a3y AV, HARMEREL, &0, #ERSC
I, TAHESEDBVEEDT,
ORN=1 = AT IR AL

B FLSF 0 %) JJR&1T Tadaka & O MU S k% R
5F O R IR SN TR L 7o AR BE RS
Dok FT—27 D5 DADOEFBEER D 8HEHA
MHED, BAHEFIE 0~24 5 TE W L RIS S
ZO RS DI~ H O NERE N & aRmT,
mE BSF R KL, Sl E OINL T D7D
RSFDEECH A28, SEikE Oz T E N
{LICBE#E ¢ A SRR TH DY, EROME &S L
TEkmEr RSP A B#kITER B 27,
@ #iga3Iv FAVE

a3y b AV Fid Kono SOOI I v £
VR RESDIC TR L 72 AR iJ%EE&E’?ﬁ%A
WADEFHE D SHAPOHKD, 55T o~
UETEHEWEEMB IV FAVE f)ﬂm\«\_ L mIR
T, Wik I v M AV S, FEROHIBA DI E K
PO RNBHTH D, SCO—FEEL LE 25
N5,
@  HAERS L

TPEAMEES O (Generativity) (3B S O MR
O REESNS TR L /oo AR AGEM:, 5,
AR 2R 5 205HE 22 R Y, 15 SHIFHIL20~80
STEWE E R LB T & R,
BT, THROAAE A U 7@kt & B R~ D
BoRAFEARE U7, BlEM, HES, A ERE~D
BAL P THD, ANORFREICESW TSI
2%, HUIREBNEEI OB - S50 2 &b, A
O FATE A (RS 5 SC O—HFFE i 2 /2,
@ FEHEOEHV

SERTD & 5\ 3 Mujahid 5 O3B RS 0 H A
FERCY O TR TS X d\ | A HWT, i
L7z AREZEHOANEDDEHCOHE AR D
SHHENPOHD, BAHME 5~208 TR\ &ir
BOEHWREETHLT LEmrd, ABESEHW
&, A DOBATE =Ry ry FT—27 L TED
72

3. PWKEE

SFnd, £, EXgERE LERRTI VT 4T
O fFE A O E A MPEE R AT A (ArcGIS
ver.10.5) IZC, BT THE UV NIVORMEREH RS
WEL72e £ ET, £EZHEHZHDL,000m LIS
FEOERRS VT 0 7 e UG ET & MO0, B
YEEE NG OEBERR T VT 0 T OB
FOSCAaT7 OB EEREE L/, KWT, %
SC 81RO B M % U489 5 7=, Pearson D FH



114 Fe7E HAAMGE H2FE 20204E 2 A15H
BIRE B L 7oy RIBRICEZEEO T LV AV & e ﬁ%ﬁi%m%%®gxﬁﬁ TUAN, B

BERRS v 0 70O SC & ORE MO D7
O, BYAT ¢ v ZEwSHIC k54 v A (OR)
BRUBKEEXE (CD MWz, AIFFETIE

F IR & LT, 7&4»%@@%?&%5
(phenotype U7 L A )L : 5 IHH, W7 L AL :
155 H) & SC OBt A ek, &7 VA IVHE
L SCOBEM AL 72, TOE, €511
3, HEIZERIC K7 U A VISEED F2HE H ORI,
BROK T VA IIREIC L AHEL &, HZEH
IZSC, ML L CEZEEOMARBNE (1
B, AR, EEER, HEER, BHBEE) 250
72 RNT, EFIIV2ICIE, EFIV LIS, FHik
R E LT, BEZBE AN OEERR S v
T4 T OB LURE (Fi, BESE KoV
T TIGEVFR, BEZEEORE) OO, O
EME) BRA LT, 7w, AWIZETCIE, THER
RT VT 4 7O SC OEMMSOFENEY S
DT VAW PICE#E T 5 A Ret 3 5720

SC Za7ik, RN v F AT, ERESRE
(V77 UVAATFITIIIERE) & L7 £, %
B2 AR 5720, AR O EBL K FRE
20K T 5HC & wHER L /oo Mt MNTIE SAS
ver.9. 4% AL, AEKEZ K EKIGE L7,

4. fREBYERE

RRENTF L, CEICTHIROBBE LUREY
ﬁtoiﬁ%u,kﬁmjﬁ%k%%%%%ﬁ%ﬂ
DI FEERB S TRREINZ GEKRFEHH 2016
£6 H13H),

M #RER

1. BEXEEHEOEKREEHLETLAL

Sy MR GBS B 587 N D #R 13 F181.7 6.8
%, 437N (745%) THY, FEFEBITF
¥#J51.3 224 4FETH - 7o F iz, phenotypeiﬂ7l/
AIWVDEM2I5N (48.5%), WHEHI 7 L A IVDHEH)
463 N (83.0%) Th-7c (F1),

2. FERARZ>T 4 T7TOEKEM

SR RERTR S VT ¢ 7315 NOF I F
67.8+7.65%, BRI FEE47.4+£18.74, KT
T4 TR ERII 7.3+ 7.0 Th - 72,

3. EXBE—ANUTYVOAMERKRZ T 47

D SC L ZD+EEA

SR GBS HE — NN/ D OFEBERRS v
F 4 T DAEUTFEH86.1+278 AN TH D, SC A
7 OFEE RS BLSF D &) KAM0.5 £ 0.4 5,
a3 v B AV FAM5.6+0.88, HAHEETL A
4910555, THEDSEHVA11.6£0.38Th- /-

Uiy — v 2F R (N=587)

n (%) HEpH

Flh, F¥E (SD), HipH 81.7(6.8) 65-98

H:H1 Tt 437(74.5)
A RER 1AESL 305(52.1)
Kt 134(22.9)
2 AL 147(25.1)
TEARAR P FifB & HE 182(31.0)
bl 338(57.7)
NS | R 66(11.3)
HEE 9 K g 324(55.7)
1042 E 258(44.3)
JREEAER, FE (SD), #ipH 51.3(24.4) 1-95
2oL FOEROFE HD 460(79.7)
R (EREE) DA 36(6.1)
e 86(14.7)
DS 129(22.0)
5 I FE 271(46.1)
B PR I 107(18.2)
el M 45(7.6)
WE s R R 295(50.3)
TUAN Phenotype 2 275(48.5)
A%
W7 VAL 463(83.0)
NEMBET— A RN 347(59.1)
%MWﬂM@ﬁ@%)ﬁwﬂm 338(57.6)
Rk AR S 182(31.0)

ZDfDOY—E A 31(5.3)

SD, Rz,

K2 EY¥YEBEWME - ALV ORBERETS V
T4 TOR, B, V—v b FrERIL
BEDO AT (N=587)

SF¥IfE(SD)  #i PH

TERTRS VT 0 7O 86.1(27.8)  21-138
HARERRS v o 7T OB

X 67.8(1.0)  65.1-77.3

JEREAEE 47.9(1.5)  44.9-61.3

NI VT 4 TIEEFER 7.6(1.6) 3.1-13.4

BEYVEESHREOREME T 620.7(49.3) 510.8-752.3
DOEEEE, m

THERRS VT4 7OV =V %)l - Fx ERIAREATT

i FLSF D 2h 10.5(0.4) 9.3-11.3
Wi a3y FAVE 15.6(0.3)  14.6-16.3
LRAWEES W 49.1(0.5)  47.5-50.4
D = 35\ 11.6(0.3)  10.9-12.6

EBERRS VT 4 7 BEBEEBEOEERL O
1,000 m INICESERRS VT 4 7275,



20204E 2 A15H Fe7E HAAMGE H2FE 115
(22), &SC Za7 OMBEE®KE LR, Sk 2ol

FZERFOE NIRRT I v F AV E (r=.83, P 4.
<.001), EEvE RSFO R & RO (r
=.17, P<.001), &l BSFORIIRE S 5
W (r=.17, P<.001), HAMERIL EEHESEH W
(r=.43, P<.001), IZZNZNEELIEOHEIRI R

EXEEOT LA IWBEEDOTIAR LA E
RARZ 2T 4 7D SC OR:EM

0 AT ¢ 7 g a AW 7oBRE OFE R, A
BRERAR T VT ¢ 7 OMRMEE LA S WS 3R H
13, EWEFHITE, phenotype Bl 7 L A )L & EHEHY

x3I EIZEAKREDT VANVIREDO MR LEBERT T VT 0 7OV =Y v )b - F v E2)L & ORI
(N=587)

MRS V7 T DY = b e B LY
(FLR, BRATT)  KB=1.0)

OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
Phenotype 20 7 L/ £ )l
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1.58(0.97-2.57)
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1.19(0.66-2.16)

1.02(0.64-1.63)
0.86(0.53-1.40)
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- %

RS LM TR AR 1.08(0.67-1.72)  0.83(0.51-1.36)  0.94(0.58-1.51)  1.25(0.72-2.15)
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0.79(0.47-1.34)
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Association between frailty in community-dwelling older adults certified as requiring
support in the long-term care insurance system and social capital among local
neighborhood volunteers

Noriko YOSHIYUKI™® and Ayumi KoNO*

Key words : older adults, frailty, social capital, local volunteer, neighborhood network, geographic informa-

tion systems

Objective This study examined the association between frailty in community-dwelling older adults who are
certified as requiring support in the long-term care insurance system and social capital among local
neighborhood volunteers.

Methods Our cross-sectional study included 587 participants (mean age =81.7 £ 6.8 years; 74.5% women)
out of 756 older adults aged 65 years and over living in city A, Japan, who are certified as requiring
support and had opted to use long-term care services. Participants completed an in-home structured
assessment conducted by local health and welfare professionals from August to October 2016. Frailty
was screened using phenotype modeling (Fried Frailty Index) and comprehensive modeling
(Kaigo-Yobo Checklist) . To assess social capital among local volunteers, we used data from a ques-
tionnaire survey of 418 local volunteers in the city. Neighborhood social capital (e.g., community
self-efficacy, community commitment, generativity, and neighborhood network) was assessed by
averaging the social capital scores of local volunteers living within a one-kilometer radius of the older
adults’ homes. Odds ratios (ORs) and 95% confidence interval (CI) of each frailty indicator were
estimated by social capital indicators using logistic regression analysis. Additionally, we estimated
the ORs and 95% CI of each of the items included in the frailty indicators as a sub-analysis.

Results The prevalence of frailty among participants screened by phenotype and comprehensive modeling
was 48.5% and 83.0%, respectively. Logistic regression models adjusted for the demographics of ol-
der adults and local volunteers showed that higher neighborhood network connectivity among local
volunteers was associated with a lower likelihood of comprehensive frailty (OR: 0.40; 95%CI:
[0.19-0.85]). No social capital measures were associated with phenotype frailty. The sub-analysis
showed that higher generativity among local volunteers was associated with a higher likelihood of
weight loss (OR: 1.96; 95%CI: [1.03-3.71]) and being house bound (OR: 2.35; 95%CI: [1.39—
3.96]).

Conclusion Frailty in community-dwelling older adults who are certified as requiring support was associat-
ed with social capital among local volunteers. Thus, neighborhood network connectivity among local

volunteers may play an important role in frailty prevention among older adults.

* Graduate School of Nursing, Osaka City University



