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x4 HHHNC2002F KA HHE & L CTHEM L 72 BER S OHER (F1%)

20024F % JLHE & L M L 7o i

K H OH
2002 2003 2004 2005 2006

2007 2008 2009 2010 2011

i P fifi
2012 ()

FiRbkRE B 0 0.20 0.08 —0.09 0.14 025 021 0.09 005 0.17 0.28 0.020  0.011
R R 0 0.06 —0.3¢ —0.39 007 025 0.09 025 025 0.33 0.22 0.020 <0.001
RRBTHEE 0 0.05 0.27 0.08 026 048 040 035 050 027 062 0.050 <0.001
WESTEE 0 0.17 0.19 0.18 0.33 044 047 035 049 039 037 0.048 <0.001

Sk BMI 0 0.04 0.04 010 0.16 020 024 024 025 017 024 0.025 <0.001
TIV7IV 0 —031 —027 —0.38 —0.86 —0.69 —0.58 —0.65 —0.69 —0.53 —0.45 —0.073 <0.001

ANEZ7BVY 0 0.09 —0.02 0.22 —0.10

0.12 0.00 0.03 —=0.11 —=0.06 0.02 0.000 0.180

L&E -, GDS MERER 0 0.06 0.02 —0.16  0.10
R Vs 0 0.23 0.08 0.13  0.26
EEMEER 0 0.05 0.12 0.08 0.05
fEEmRE 0 0.13  0.11 —0.04 0.10

0.14 0.14 0.09 0.13 0.11 0.03 0.010 0.111
0.26 0.27 0.40 0.20 0.10 0.05 0.025 0.978
0.07 0.09 0.04 0.11 —=0.14 —0.08 0.002 0.109
0.14 0.20 0.09 0.12 0.12 0.13 0.015 0.134

oy

(=)

0.06 0.06 0.02 0.03

0.13 0.14 0.11 0.11 0.05 0.10 0.011

BMI =body mass index, GDS = Geriatric Depression Scale, MMSE = Mini-Mental State Examination

x5 HHEPNT20024F k& e & L THT L 2BEER S OHER (i)

200247 7 FEHE & U TR L 7o BRER T

W E H Bl
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 =

FiARE B 0 0.34 —0.01 —0.14 023 0.17 0.14 0.16 0.07 0.33  0.51  0.028 <0.001
FRA R 0 0.06 —0.30 —0.09 0.15  0.31 0.34 053 0.64 0.76 0.73  0.058 <0.001
RABTEE 0 0.16 0.32 0.24 038 0.60 052 041 0.65 0.51 0.75 0.067 <0.001
WHEBTEE 0 0.06 0.18 0.13 0.37 051 0.44 042 071 054 055 0.060 <0.001

Nk BMI 0 0.00 —0.10 —0.07 —0.08 —0.05 —0.07 —0.13 —0.12 —0.19 —0.07 —0.013  0.053
TV 0 —052 —0.32 —052 —1.12 —0.90 —0.72 —0.58 —0.50 —0.47 —0.58 —0.080 <0.001
AEZEEY 0 0.07 0.00 0.24 —0.17 0.01 —0.12 —0.15 —0.36 —0.13 —0.10 —0.015 <0.001

DI - GDS %Rk 0.02 0.01 —0.08 0.27 0.26 0.27 0.11 0.15  0.31 0.33  0.027 <0.001
0.38  0.50 0.47 0.62 0.30 0.42  0.053 <0.001

B HERR -0.05 0.02  0.12  0.02

0
I o
thaighe MMSE 0 0.18  0.13  0.32  0.41
0
eiE o 0.01  0.05 0.01 0.18

0.20 0.10 —0.01 0.09 —0.22 —0.06 0.001 0.252
0.13 0.13 0.11 0.29 0.10 0.23 0.019

<0.001

ooy 0 —0.01 003 004 0.03

0.13 0.12 0.07 0.17 0.08 0.16 0.013

BMI=body mass index, GDS = Geriatric Depression Scale, MMSE =Mini-Mental State Examination

BETKFEA 2 A S N7 (BMI : —0.03 kg/m?/
F, TIVT IV —0.012g/dl/F, NEFBEV
—0.012 g/dl/5), DLEE - fESBERETIE, GDS Hif
ARSI EE R T EE (—0.0958/F) 28,
MMSE 134 (+0.14585/4F) 15 X UEREEEE
Ol i AEAEE (+1.40%/9F) CTHERBAMER
Abine (Lk, %£3),

4, 5121%, THH P 20024F O - {iE A dE
(20024E DM A 0) & L CHEH L 7-BEHeff ol &,
Z DOFERHERBITHEREYREMR (T 0) #H I
TBROME E B INTR L 7o, BT, HABT
HE (0.050), W BHTEE (0.048), BMI
(0.025), BARRK REZH (0.020), #£7) (0.020) O
MRICIESHICKE R\l 2R, LOEREIEE
Tholee 7IVT IV (—0.073) O&K, BADIjH

ICKEL POFEREETAZRL (WL, #£4),

WETIE, RABATHE (0.067), dBFBITHE
(0.060), BAIRR ENZEH (0.058), MMSE (0.053),
##77 (0.028), GDS (0.027), #:&Ry& &Ik RE
(0.019) DIAICIEAMICKE AT A/RL, »DOfHE
MEPEE CH o7, 7IV7 I (—0.080) I3,
BOHAICKELS P OFERBEE R LIce NVEY
2y (—0.015) &, ADOHMICHELMEE %R
L7z (Bk, #£5),

|\ £

AW TIE, BT, B2l & REHERD
TMIG-IC B R DFRHER A I L, 2T — XD
HEFS 75 AT S G SR OHERS 2 I L 18 % 0 i
L7z BB, OS2 EENICKT 55
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&, 5%, LM - HESBEEOI0FEM OHRER & 5 Hr
L, HWEIOEEER EIC kR -7/cFEz206N5
B BE L 7,

1. RERRT—v7L0hBHORIEZT—F

D45

FRHT 1 OFER, B2 T — X ILEmRATEHAE S HIX)
FICEWEOREZEL TED, & IZ80ILET
ZTOMEBI PR B E WS RD (healthy volunteer
effect!”) 238 -7z, — T, @EZZLH LBEN
HHEDO TMIG-IC 15 /%, FH&EAR AN TRARICHE
BLTED, B25—2ICBT 50 Ok &2
BERHEFERBRE TH L EAGLTIENTEL, 6
2, BEZZBREOFERBR P L & L HEFERETDH
STl EMD, 2T —XOHEBRIC k- THEES
B OHIR, %7, O - HEEEREOHER & #int 3
HTEE, MRAETH A EEZBNS,
AFFEAEFICIR &7, 222 B O/FIRRES IR
ZLHEIVLRETHLH LIE, £ OETH
g~ GBI N TS, L L, AFEROHER
LT, 10ikE (2 IT70-745%) TRk
& B FAERED TMIG-IC 18 S8 L T 7z i
DEFONL, EOVIL, REZICBTS%2 LI
ZFZOHERNZHEFT L TE YD, Instrumental ADL 2
BEIEIOKNEPZZ L I\ —T, EEREHE
ROBNELZLEWERTH LD, IEZBLERD
TR R L T\, ChERE2 AL,
ERE T EBORBEEOIEF ICEHWED, EER
JETIIBEREDIOKNED, ThihZLreio=l
TWALAREW R D S, TOED, L%k L RE
PR D TMIG-IC 1§ 5777 70-74% T/ hx <, 80
U ETIKBEICH HBEO 1 D L THE2LHN
Bo

BEHEL, COEOBRO BN TEL
&, WIS EOEREOE=_Z )V 7ICHEHTH S
D, REOEE (I AREEE, REBEHEAZIILO
ELINA X< —N—T5E) OAFLHEE L 755,
L7253 T, NEFH O & % B HANIC G5
HICY72 0, BREWHEEAF I S22 T — 2 OEH
BRIILEV, KPFFEICEWT, #2227 —2IEL
L0 OB AR TE/2 LT, Chelx
Zle EThndER T — X e EROBEEOT =2
DV ICERT A EMTE LD,

fEdT 1 ClE, BERIFHOMZ T — % & BERA
F—=ROW B W LI mhKERBEETH S, &
NETIC, BZZLE LI HE ORI A RIFKT
ol U 7oty 121920, Iz w RIINIZEER L /2
PF7E020 3 A BN 50, LT — 2 L BRERET —
2 OFS % il L 7o RIT s S hQuien, Afl

Ho1kE HAAHE $Fo65 295

LRI TE34.7% (FiH : 27.0~49.0%) &4
FLAEm IRV D, BEAEOLEERITI Y
95.0% (#iPH : 91.0%~98.8%) & > T\ K HE
THEEL TWAY, Lehs T, COREHELD
WIS L - C, B2T7— 2O (R0 ORE) %
RS 5 L3 ZYLTETH-> 7 EZ2 BN,
2. ERNSEHEICETD2HE, =&, OB -
SHEED10ER DR

ERHER SIS L AT ORE R, FAEREOH T,
B b bk - BFESTEREDNI0FEHTE ICKE
<M ELTWwiz (£4,5), nz T, H Tk
MMSE 5%, GDS FEfhifF s, thIBeEae 2
ZOMOEH LD HHEICH EL ThAC &2
LrEleD, CTNOREEITOERE R EIZ D%
> JZATBEME A RIE I N/,

K77 - SEBRE DFHAR T, ElE O AHERES
COIERTHBLENDICH EL TWA T LIRS
NTW5, HARDH2 41992457 520024 & TH104E
M CEEDOFAREREP TR > T0AH T LAt L
TH0, BRSSO AEER EOTERIC LI
RICE BHEDPGFET LS D S, L2L, K

ZOPMZLRII14AKICLEE->TEY, K
2T — XIRAFZ 2 ORBEIIHER & B peme L 5
bo Fiz, HEETEEEOEINL, R—HIRNICE
T HART) - EERE TRERS R O LD B RES
M ELTED, &LICLHETEDMERPEEE TH-
726 INHDOATHRMOT AT LITTERVLD
O, LRSIV TIE, BEBEED ) B
R E T OM DA L > Thl &I Sn
ToRlEEMEIE T E 2 B b,

B R - SeE A (LUT, 2ESPHE & Gdil)
TlE, 2003~20114FD 8 4E[HIC 331F A 707k LA Eo
BMI, 7)V7 3V, NEZOEVOFEHHEIRS
NTW5b, BMIOZEFHEIT, FHETHKRL,
LTI AEMICH 520, R—HIRNICK T %
FERT S S O BMI Y, BT eEFHE LT
FRIBRICEEA L T b7, TOZLIdIRIC LS
AL 72 DO TH AR E -,

—75, RET MO BMI CTlid, &ESEHMHE LD 4
KIZEEEZRT OO, K TFEEAKEV, Fi,
NEZBEVOEENFEEITE ol S EEEERNIC D
b5, FE—HRNORBFSEI 2 EHER &
MATL TR AEAICH S, TV I /EICOW
TIE, 2003~20094FE £ TORIT4.1 g/dl LA FDOED
E &N EEFNTHIL T\WA2), ZFOfEAENL[FETT
LREETH LD, Bl WIFnOFERICEWTS
RETOT VT I MEF EEPFHED LD b S HICK
W INHEEEADS L, SeFEREIA H 25 FHT O
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R FICHS L& EE 21T\, SHRIE I B
ERHEE H O TIFIRA# L TS BB LD B 72
5D

GDS e, MMSE 1§54, tHEryREIpEE
ICOWTE, EEREHER P 6007 - Toix
Vo L L, BERAOHZOFER, FHlbdik
DEHRLTWAH I b (£4,5), FkiEs
FODHE - - SBRRE D M) EMEFRE R IC ST L 7o
i, REEFEHHOKFICLAHEIBELLDOTH
STcbEZ NS, T, HUHELV I LHETIND
HARELS A EL/RERED, FETOMEES G
HETEVBEETH - /o &3 58P O OHmED & BAF
F5LD N2 5D,

KEEHT 2 OFsFR(T, ADLFEESLENELOTFH
NTTh5H1E, &, LI - SEEOTEHH
HIRIMETE TV L HICHH, Fiz, 10EE VD
RIMEICH20, FUGTETHEFIESN/cT —X
ICESWTHITL TV 5 HLMATH S, I T
i, EEBTEEOR EIC X > TZO®ROIETLR
KT L7 083D 5208, £ D &5 i Bidike
TR\, MR TORIAW L MFET B DI M AIC
£ o THER OB f - N R E SR ) RIFICHE
BL, ZOERNIREINOOHAHRBETOID HA
3, ITAIC & > THEERFID 1 DL TE LD,

WRIZ, ARPFFRORA & FEICOWTHRN S, fif
Br 1 TIRIEEIRET) 2 M G AVICEHIT C & 5 TMIG-IC
WA, SO/ RO RS RO A TRZ X2
DOHIFARENE 2 BT AHITIELT L 14 Thewi]
REENE 2 Db, S AOFIVERS Z Oft Ok
FHREIC L » THEZ T — X DR O O 1Atk & FEE
PHEL T LERH L2 LNk, £/, K
PHETid, JEATHHED LAERO T — X L Fik %
W5 T, [RETORERE DR RIC D70k - 782
Ro®at kA, LarL, @B sBERNEOWT
MUCEWTAR—NRENLT L S EEEIL T
LI TR, 2T — X OREBITIL R —E
AAZEE) LD S EARZEE 258 < ST 5 0]
BEELAEZEZONL, %K, —MiLitEHEX
(generalized estimating equations) PCREHRET
) (mixed-effect model) % F\N7-fEMTIC & o THS
R T HUEDIDH, CNBICINZ, EFER
i, BAENBEIEET, BIURKREERELY HIE
il 2 TEEMEROh #5275 2 LT, &
HICELBEOE W mABEEHT I ENTELHEHE
2 HN %,

REELOT— 2, BRI BT RIED
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FZORERAZERL TED, 80 ETIZ 2z L
N8R 70 h, COEDBIFOIEBADDD, ZDIFE
D OFjmtE & BRI BIEEIRIN TIRIERRE & A
TEMTE, LIS T, Rt —XIC k-
THEN SIS 2ROF K, K&, O - ok
OB BT 5 L3N EE 2 DN, B
T, K- BESTEEAZIILO & LIS AR
BED, TR 2NNz T, MMSE 185 GDS
FIRERR A R, ARSI EIRREE &\ o 7o DB - fh bR
RES, & USRI OBFERICH EL TWaA Z &p
WO LD, TNOARITEREOREEOR
ICE5- L T ARTBEME SR S e,

HKRMTRFEEICE KL D I N2 WG R
BT AR EEALE X —O¥Ek, FAEFEHYH-> T
7272072 R RUEE AR & B FE T OB R T (2001~
20044FEE) BIURHESEBMENVATHE—Y 5 Vi
FeF— 2L (2005~20084FF) OEEE, BlH sUERR
ERt 2 —BHEAT &2 & R /@ gE F — A
(20094 LARE), ERERFY / LAERF — L (WP HEi
W), ZH@EpeF—L4 CA#MEATE), st
FEAY BAFE=2%), FREKY GRmEERR),
PEMNKSE (HbhTaERE) OFM, FAEICH L
T2 W, S OICHFREEAOSINT Z Pt v
Tl WIS FEITEROEFKICHEHE L LT Ed, ks,
AELRFREZEL, DTOMRBICLIZEYZTEL
7o BLTHERRLE T FEITIC- 0 /FEHZS
¥, BEFZERFUEBEMHDSEREERE IR
(2001 ~20034 %), RBOREERATFIEFFE (2003~
20054F %), BI¥WF7e B mi) &AL pse (B) fEES
14370150, 17390194, 21390212, 24390173, HEM&GHVEIEHE
GeHEdERE (RLSEMIIERRS) 23 227 ¢« TRIAHT
L\WiEisth &0 79 4 v ] HRssit st 7 ey o 7
F [&EimEOESLE T LRG58y
AT LDOBHFE |,

Zff 2013, 9.11
FH 2014, 4. 9

X (53

D) HbAE T, HHEA, BRI, . BRI
IZBT B NEFI0EMOS A LR, BAARELE
MEZE 2013; 60(9): 596-605

2) H O, HH®A, BREER, b fEwny s —x
"o Bi-nETHiER2%2 - EZ2OHER. HARAR
HAEMEEE 2006; 53(9): 688-701.

3) RFRFHREMIE CGA A F A4 VIFIEHE, BN
. EmERAIIRRERHE T A P54 v, el B
RO FERT, 2003.

4) WBE, LB, REn 1B, fib. HIERSEE
IZBTA [H#ERED | OFRER, FTHBLUEREA
+. BARARBEME 2001; 48(9): 741-752.

5 WHREFE, SEH 1, hEWG, ftl. HIREZAICK



20144 6 H15H

T LGB OWIE : EHHIHEIREIREORZE. H
AAREAEMRE 1987; 34(3): 109-114.

6) Stuck AE, Walthert JM, Nikolaus T, et al. Risk fac-
tors for functional status decline in community-living el-
derly people: a systematic literature review. Soc Sci Med
1999; 48(4): 445-469.

7)  Ishizaki T, Watanabe S, Suzuki T, et al. Predictors for
functional decline among nondisabled older Japanese liv-
ing in a community during a 3-year follow-up. ] Am
Geriatr Soc 2000; 48(11): 1424—1429.

8) Shinkai S, Kumagai S, Fujiwara Y, et al. Predictors
for the onset of functional decline among initially non-
disabled older people living in a community during a 6-
year follow-up. Geriatr Gerontol Int 2003; 3 (Suppl s1):
S31-S839.

9) RS, REH, RE & . £EEZED
FHrONERBEE CBIE T B H 1k - DEER ¢ 34
4 P ARIOBEITE P 5. HARRREEHERE 2006; 53
(2): 77-91.

10) P FL, TR, BE®RZ, fll. HUSEE S
FHOENERED D A7 ZROBGE : AGES /1Y«
7 b SRR OBIBESE. B ARLREEMRE 2009; 56
(8): 501-512.

11) Osler M, Schroll M. Differences between participants
and non-participants in a population study on nutrition
and health in the elderly. Eur J Clin Nutr 1992; 46 (4):
289-295.

12)  SoRFERE, i —, FHHAE, . kS 2
Wb LcENE T OO0 uUfEREE (T BEE
2 ) ICOWTONE « 223 LIEZBHE ORI
DWW, HARARMEAMERE 20055 50(1): 39-48.

13) HH#T, G — H# BE . WHETEES
W& C 30 2 Wi THIEZ OB InE DR T
BisRHEtE D7z o OXEREER (&2 ) L.
HAR AR A HERE 2008; 55(4): 221-227.

14) Shinkai S, Watanabe S, Kumagai S, et al. Walking
speed as a good predictor for the onset of functional de-
pendence in a Japanese rural community population.
Age Ageing 2000; 29(5): 441-446.

15) Sheikh JL, Yesavage JA. Geriatric Depression Scale

(GDS): recent evidence and development of a shorter

H61E  HARAHE

565 297

version. In: Brink TL, editor. Clinical Gerontology: A
Guide to Assessment and Intervention. New York:
Haworth Press, 1986; 165—-173.

16) Niino N, Kawakami N, Imaizumi T. A Japanese
translation of the Geriatric Depression Scale. Clin
Gerontol 1991; 10(3): 85-87.

17) Folstein MF, Folstein SE, McHugh PR. “Mini-men-
tal state”. A practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res 1975;
12(3): 189-198.

18) Diehr PH, Thielke SM, Newman AB, et al. Decline in
health for older adults: five-year change in 13 key meas-
ures of standardized health. J Gerontol A Biol Sci Med
Sci 2013; 68(9): 1059-1067.

19) Lindsted KD, Fraser GE, Steinkohl M, et al. Healthy
volunteer effect in a cohort study: temporal resolution in
the Adventist Health Study. J Clin Epidemiol 1996; 49
(7): 783-790.

20) Iwasa H, Yoshida H, Kim H, et al. A mortality com-
parison of participants and non-participants in a compre-
hensive health examination among elderly people living
in an urban Japanese community. Aging Clin Exp Res
2007; 19(3): 240-245.

21) whEFET, REFIET, ZAHEKE. EAEBRZAERZ
LORMEIC BT HEGTFHRNDOD A7 ZROBE .
JEA DR 2006; 53(3): 26-32.

22) SCECRMEAE. PBASEEEATT - EBRE TR RO
BB R U5 12O WL 2013, http: //www.mext.go.
jp/b_menu/toukei/chousa04/tairy0ku/kekka/k_detail/
1340101.htm (20144F 4 H28H 7 7 & An[HE)

23) SHRREHE, B BE. HAASKREICST 596
BEOMEWTEY - BERTHIZAAICBId A BFFE « Sl &3 dmR
S TWa7r?  JBAEDIRE 2006; 53(4): 1-10.

24) JEAEGEE. PRL4GE R - SRAEM A
2014. http: //www.mhlw.go.jp/bunya/kenkou/eiyou/
h24-houkoku.html (20144 4 28H 7 7 &2 AWRE

25) FBAE . EEEOKRKEOHR EZOTH. HA
PRt 2012; 4615: 71-77.

26) Hardy SE, Perera S, Roumani YF, et al. Improve-
ment in usual gait speed predicts better survival in older
adults. J] Am Geriatr Soc 2007; 55(11): 1727-1734.




298 Ho1kE HAAHE $Fo65 20144F 6 J15H

A 10-year community intervention for disability prevention and changes in physical,
nutritional, psychological and social functions among community-dwelling older

adults in Kusatsu, Gunma Prefecture, Japan

Satoshi SEINO*2* Yu TaNIGUCHI*, Hiroto YOSHIDA®**, Yoshinori FUjiwaRA*, Hidenori AMANO™,
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Objectives We reported previously that a 10-year community intervention for disability prevention success-
fully extended healthy life expectancy at 70 years and decreased the enrollment rate of the Long-
Term Care Insurance in Kusatsu, Gunma Prefecture, Japan. In order to clarify functional factors
that contributed to healthy aging, this study examined changes in physical, nutritional, psychologi-
cal and social functions in older adults who participated in annual health checkups over the period.

Methods Data sources were participants in annual health checkups conducted from 2002 to 2012 and
respondents to biannual monitoring surveys conducted from 2003 to 2011. The target population
was all older adults aged 70 years and over living in Kusatsu. The average participation rate over
the period was 34.7% for the annual health checkups and 95.0% for the monitoring surveys. First,
we examined the representativeness of the participants in annual health checkups by comparing
them with the responders to monitoring surveys in terms of their higher-level functional capacity, as
measured by the Tokyo Metropolitan Institute of Gerontology Index of Competence (TMIG-IC)
(Analysis 1). Second, we examined changes in the physical (4 measures), nutritional (3 measures),
and psychological and social (4 measures) functions of participants in annual health checkups over
the period. In this analysis, we standardized the data for each year on 11 measures to a mean of 0
and a standard deviation of 1.0 using the 2002 data as the standard, and conducted statistical tests
for the slopes of the linear approximate equation (intercept=0) (Analysis 2).

Results In Analysis 1, the TMIG-IC scores for participants in the annual health checkups were sig-
nificantly higher in both sexes than were those for responders to the monitoring surveys. However,
there were no significant year X group interactions in the scores. The difference in scores between the
two groups was small for participants in their seventies, but large for participants in their eighties or
over. Analysis 2 showed that all physical functions improved significantly over the period in both
sexes, and the slopes of the linear approximate equation were steeper for maximal and usual gait
speeds (slope=0.050 and 0.048, respectively, in men; 0.067 and 0.060, respectively, in women)
than for other measures. In women, in addition to physical function, scores on the Mini-Mental
State Examination (slope=0.053), Geriatric Depression Scale (slope=0.027), and Social Roll
Scale (slope=0.019) also increased significantly.

Conclusion Although participants in annual health checkups were biased toward better functioning, the
degree of the bias did not change significantly over the period. During the same period, physical
function for both sexes, and psychological and social functions for women, improved significantly. It
may be concluded that functional improvement in older adults contributed to the healthy longevity
in Kusatsu.
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