72N BRI IR - BN R EL
=N, BENHERET —Z LESTE R,
ST, 65RO N, RENRELEL
RSB F B B o 1o A (AEBRIT 4 2R
UEFnaib-Harish) kL
WEEMICIT., BABUREORBESR
LCHEBEBT Y L TEREN, F—#F
Rz Y75 TiE, R KEESHOREE
BEOARLEB TS (No.10555),

2. AIE
O BENERE
ENHERERIIZ OV T, IR S
AT BNEBET —F AV 4
R (1,461 H) OBHER T, RERE D
CREEZT DT, BNEREDOHRE
IXENEREOHRFER & L,
@ te=smos 4~
HEZMZET2EBIL, THRiX &
BT 220 A TUWET D ITK
LT g vz ) EEETHHDTH
Lo HEBMOX A 1L 8 ¥4 TITHEL
e DAR—YBEFROIN—TRT TT;
2 BBEDE; Q) ATV T 4 TDIN—T,
(4) HRES) - WEREED); (5) FHEEKS
25 (6) BURBIMROEIIERE; () BTAS -
A2 T 7 - {Hi5ER E (8) (AR - R
H A, ABFZE Tl SEATHIZEIC BV TS
WHED ) X7 BRPERB SN TVWD 320
k. TRbbAR—YERO I L—TR
7 27 (Kanamori et al., 2012), &bk £
(Takeda et al., 2010), RT T 4 T DTN
— 7 (i and Ferraro, 2005; Lum and

1 R—RF A W ADL 23 3E B 3072 - 7 BRI
BEAMOUED ) LENERELZT 5 TREMELE
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Lightfoot, 2005; Musick, 2003){Z-2>V T,
FLELTHETD, .MU TV 2R
TRENH D PIZONTEBRE L, F0
EREA L, [2PHEET, 2F - #EEk -
LERREDREEZ N ThrOMFETLT
WETH] EWVIHIHDOTHD,

@ HaEEERE (SES)

LSRR B PR ILITRR © 7R 4B1E D B B B3,
AW TIISESORRKRILRELEH & LT
LTS, FIECHEFRE AV (A
dler et al.,, 1999), FifSi%. SMpTE%ZH
VT, FIETS & X HEEETE A A oD
EHFBRTE->TCHELELOTHD, T
. 12005 &KW 1200705 LA 40007 A5 )
(4005 LA L) D37 —7" L | KA - El0]
BB TN—T L T4 DT N—T & AE
ST, MBEHKI, [HRizibniz%
BREBITMER T L) 2o BRIk
L. TeFRi) T6-941 [10-124F) T134F
Pb) TZ2of) Lo EEEZRAV, 20
fill) IS EREEZBEBMLTSAT I U —IZ
3T,

@ HEE
BENERE L S MOBGRE R k1T
W72 £%|2 (Kanamori et al 2014; Liao e
t al, 2011) | 4Fp. FEMERIL. BEIIRTL. 3
KB (T o DIgR. IMzEf) oFE (B
CHEICELDbD) | BIAHRY I —FHx
Zil LTHW:, SRR, TEEE 2
W5y TFER]- BRI LT-) TREE) T2 0fth)
W LT, 3R THIAE, IRAD & 2 11t
FHIILTOETH) EWHIERIZILTW 3]
EWV S [EIEE VT,

VIRRBIZH o b BX DT, o T, AN M3
EIZRT 2 ) Ry BhoEEE LA EZEZIZW
Z &b, ADLIFBEMEZRS LI,



3. OHT

RN DR, Cox HfflNF— NE
FNERNT, fEE2BME 2 0% OEN#
RE L OEEICOWT, BhERBLL Y
MLz, TNENOFEBINE R FR
MoOEREHHRE R 270101, e
NOE - R A~OSI & EMEEATE O
J—7& (200 FRM. 200 HLLE 400
TAFG, 400 FLLE, EEE - 2of) . B
LN & -~ 0BINE HEFHE (644
AR, 69 45, 10-12 4, 13 FLLE, A
Bz of) L EBITEbE R EERES
BTz, & bIZ, HBF#E & FMpTErEE
BT UIENERRE & LTHERCL .
ST EAT - 72,

C. #8

BI&E OFEFERIZ 129 TH o 7= (B
P 72.3 %, Aotk 73.3 7). MRk~ BnE
B, B tEE bIZ TRTNE - B AY T
7 B 81 ~OSMOEIAE R RS &<

(B 57.6%, &M 58.4%), WIZ [HRHKD
£ ~OBM (B 27.5%, &M 35.1%).
AR—=VEEHDOIN—TRr 5T (B
22.3%., ik 19.9%) ThoT-, &/ N—
TA~DBMLTNDAD S B, & THREIR
HDNIBME 46.0%, ME 30.7% TH - 77,
HERFERZ2BIEOEIT X 5B
BINFREDBWZOWTIE, [R5 47
TN—T | TAR—=VERO I N—T0 T
7 kOS] TIEBRIZEE L THESE
HEPEWVIZESMEIGNEmI -T2, BT
Mg & OBR T, BETREBEENS
EBIELEINL OBV T~ L SMEIS
NEE-> TR, ZETIIFIEENR
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Wi U FRIOMEA %77 LTz (Tablel,
Supplementary Tablel and 2),

WIT, Bt - BSUER YL, BEoT OB, Sl
TS HEFHR FREFE L TOL

T RE SR, SEATIRSE & Rk BN ERED Y
A7 EERR LTV, BETRIICA B R
WZDOWTOIBRARB & BHEICOWTIE AR
— Y& N(Hazard Ratio [HR] = 0.66; 95%
confidence interval [CI]: 0.51,0.85) (Table
2, model 1); kD2 (HR =0.69; 95% CI:
0.55,0.87) (Table 3, model 1); & THR&RE|
(HR = 0.82; 95% CI: 0.66,1.02) (Table 4,
model 1) TH -7, THIZHO>WTIT, AR
—VBROIN—TRr T T RO
~DBIMTENH#ELETDO) 27 BETX
FTHY ., [2CHETOMEER) TIXEN
EONV AT ETIF W, RTvT 4T 7
N—T ~OSINLA LN REFRA RN
hro i,
<fEfZh R & DRSE >

HRBINEHE & B - ST L OREIC
BT 5 SES OIEMEA SR 2 WRE LT fE R,
EPTHBEFEHRIZONT, BT ARV R
DIN—TRI T | T BEFEI KD
EWAZY 77 LRI NAN—T LT B L
BEFERNENADOL v X 1% 5.61(95%
CI: 1.59,19.8) T®» > 7= (Table 2, model 2),
R OE~DOBIMTOEREMIZOVWTE
e Ay X 397 (95% CI:
1.13,14.02) (Table3, model2) T -7, &
PECITAMEZBER R O hoTe, B
DRF T 4 T T N—T~DEMI. s
DELENTL—TIZB8WT, FiEniEDd
BN A= L0 b, BENERED Y XY
% 3.74 fE@EH TV DM R H72(95%
CI: 0.81,17.23) (Table5, model3), & THO#%



BNZOWTHE, HBEFHRBIHR LRV I A—
TEN R BIEWI L=, BAEY R
7 BB 3.95 15(95% CI: 1.30,12.05), &
M 3.13 %(95% CI: 0.86,11.34) T - 7=
(Table 4, model 2), FIEMEIZOVWTR S
L RLEEREWI L—7 X0 bR bIE
W=7 T, B 233 (95% CL:
0.97,5.63), %t 1.56 (95% CI:0.64,3.79) T
& > 7-(Table 4, model 3),

S HiZ, FN—TBIE L BNERE &
2 %@ﬂbtﬁ% ROLEBEEFLEDR S
W L—T L W LTl BE R ME W
TN—TILLATRBENHEDY X7 PREED
AlHEMEA R b7z (Appendix tablel and
2),
D &%

HERF 2 BIEOBE T X D B
RBNEEOBE NI ONWTIR, [RT T 4
T IN—TF | [ AR=VEURD T N—TF Ry
77 ) [BkoE) CRELZICHELTHE
FEHBRBIEESMEE RN E» T, FT
BB & OBRTIX, B TIIEEFEED
BE DI E N L O TIL~ DS INE
ABREE 2T, oM CILERE 72 B
DR NIRRTz, MESIMEZOH%DOE
ﬂé DE & DEEIZOWNT, SEITE SR

LB ELTAR—YERD I L—TR
757 BSOS RToT 4T IN—7
OB TRTNSIEEBI~DO BN TS0 T
DOWFEZRE L TNDZ L] BENEI RS
DR DO FTREHEN R bz, T HEEE
FRECHTERIMEMIT 2 NI DN TRz E
ACBHETIETAR=YERO I —T700
TN TETHEREZ L TWD Z LIz oWn
Tt HEEEIREVANZERMC L 58
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i) A7 OIRRBENR PSSV RTRENE DR &
niz,

HEFEBNEWVIZE ., £piEMBER S
KRBIFE, BHEEIESIA—TI1Z8IL
TWAEERREVEHA TH -7, 25
e BEFEBZBT DEMBDRIZONT,
B TIEAR =Y RBK D2 L UHEER
BT, HEFEEPED T EEN#E Y
A7 BEEDAREENTINC, TDAL
ZALICBNTIHE, S OITRRT 2481
HHEN, T2 ZIERMEAR—YDETH,
SES 1L o TBMLTWAEDOWENRER
DATREMEA S U . SES 2SEWVANERT D
EDIEHIMN, FERERL I L—TADOA
N—[ELORRMER R TH Y L0 EER
EHRBBN VoI L EIDND,
R FTBBEMOA =X 5L LT, K
JEIZ & » TITEMRA D B2 572012, R
BN ER D LV HITH) - UERRBY TR
M 7= T B T W 5 (Socialist Health
Association, 1980),

F7 BIOMER & LT RRIZIZAR—Y T
V. BEIERY 7R VEEN AR H AL, RERIC, HEE
TR ED) = —BREEFE L Y —
VX IVAFNRTRIA L MENLMEE
EZz b, FREMENLEOBEELEZLN
7= (Heckman and James, 2006; Heckman and
Kautz, 2013),

Fio, ZHEITARZERIIR S 2o
Too T, BARD LTIV TR R
FATENC DWW THESRERZEDS A bICL
WEW Y AT RO R E—B LT3
(Kagamimori et al., 2009), —F5 T, ®BED
AGES DX ThiEfMsNTWL L oiICk
PEDH SR FIPRIIZ OV TIE, BHEEZ
DEREVHERZZZE0b, JIEEDR



Bzl orEFl o abnT0RWNWIE%E
LT 5 ATREME b & 5 (Kagamimori et
al., 2009; Kondo et al., 2009),

A FRNT KL 27T — & 2 VT
D, EEEROESFEHICONTEERIE
WRBHD2E L OFREF->TND, L
PUUROBRICEET ~ERE LT 9
TOEZIZIACRETH LD, HwE A
T ADTFERE 2 bivl, 7o &z, THk

DENZONT, AREEEOHIB THE SN
TWAIEENZ LT NEv) XT3
MERIIEmWS, KARLETHESTT T
— FTELDPRITITHEBESML TV B L
IWMERF-THELT., Tz LEEL
TWDAREMER EHEETE RV, Mih
BIRASATRELT, HEBMT D02E 5
D EHIZ, EORRTN—TIZEINT D h
& D BIRDFE BRI LA A D PRS0
i, MEERBEBEIN TS LEEZXD
DM, To L ASRFRRER & O
FEAZOWTIET —Z OHIK N0 5720
Fr. AT —R T A VB A TORE
WD E OB DOENERE & OBELRT
EWOBBRIZLEEEDLLDT, TZIES
7 aeA (T4 7 a—RE) IIHRF LT
RNEVWHIBRANAMTREEZ N, &
NHITEHOBEL Lz,

E #&

iﬂﬁﬁ%%%%%@i%%%@é%ﬁ
WAL RN ETBEOHEED =012, R
ﬁm@ﬁLLWTﬁiﬁ&m%uﬁ@ﬁh
TWD, milnE OHSSMOBRBRL T
HWLTREY, FERIOETIEIZMLIENWEE
2T EERE 47.9% TH - =D W, TRk 15 F
VI 47.7%. R 20 1% 54.1% & REEIZHE
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BRL. Rk 20 T LW T3
LIZWHREERH - TEMTE 2] 26
DD E TEONR T NV—TIEBDOSINIC
BHRERETVWD LW T—F b b D
(Cabinet Office, Government of Japan,
2013), HEZIMIRERICEVWEEEL 52D
ZLIEEL OFEICL Y RESATND L
ZATIEHAH (Ichida 2013 ,Kanamori
2012) . KFFEOFRERNORD & #t25m
LEDETHEMRIZERE S X DITHIOR
RERIZEH, BIL7 WIS OFEERE A
DHERFOERIZL > TEVDL D D AR
PEZRELTEY, A%OMET ADERIC
RESTTRERETHD VR LD, B
DFERD UL FHT BTSN T BEED
BV L o T L e &R~ DB &
RNEBOFEBEOE DR H D T ERTREI N
7o BRDBREVDMETIEHLR,. 2D LD
RHRERE 2 HEBIMOBREEEHE T
DHEITIE. BZIE, Moo FIRY e SES I

ISLT, EBOT v T ANEEEERT D
728 EARHB O ERFN R E KLY S
FXTHIEY ORBRAVPIRNEEZ DL,
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Table 1. Incidence rates (1,000 person-years) of functional disability by subjects’ characteristics based

on data from the Japan Aichi Gerontological Evaluation Study (AGES)

Men Women
n (%) Incidence rate (95% CI) n (%) Incidence rate (95% CI)
Age (years)
2,472 2,273
65-69 9.7 (7.9,11.9) 8.4 (6.7,10.5)
(40.0) (34.2)
1,938 1,860
70-74 16.6 (14.1,20.0) 207 (17.7,24.4)
(30.5) (28.0)
1,237 1,474
75-79 409 (35.4,47.2) 49.1 (43.6,55.4)
(19.5) (22.2)
698 1,039
80+ 94.1 (82.5,107.4) 125.8 (114.2,138.5)
(11.0) (15.6)
Marital status
5,287 3,401
Married 437 (20.7,24.9) 224 (20.0,25.2)
(83.3) (51.2)
589 2,603
Widowed/Divorced 53.3 (44.3,64.1) 54.1 (49.6,59.0)
(9.3) (39.2)
Single 36 (0.57) 223 (7.2,69.2) 184 (2.8) 472 (33.6,66.7)
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Other/Missing 433 (6.8)

Medical condition (3 major diseases?®)

1,348
Yes
(21.3)
4,997
No
(78.8)
Employment status
2,048
Yes
(32.3)
4,188
No
(66.0)
Missing 109 (1.7)
Equivalized income (million yen)
2,192
<1.99
(34.6)
2,725
2.00-3.99
(43.0)
4.00+ 649 (10.2)
Missing 779 (12.3)
Educational attainment (years)
Very low(=5) 143 (2.3)
3,230
Low(6-9)
(50.9)
1,709
Middle (10-12)
(26.9)
High(213) 874 (13.8)
Other/Missing 389 (6.1)

Participation in group activities

Sports group or club

1,251
Yes

(22.3)

4,351
No

(77.7)

Hobby group

1,549
Yes

(27.4)

12.0

329

26.4

22.2

20.0
44.1

17.4
26.3

272

(25.3,43.0)

(30.1,40.4)

(21.6,26.0)

(9.8,14.6)

(30.2,35.9)

(20.3,57.7)

(23.1,30.1)

(19.5,25.2)

(15.2,26.4)
(37.1,52.5)

(45.2,90.3)

(27.0,33.1)

(17.2,24.1)

(13.5,22.5)
(19.2,36.0)

(10.8,17.4)

(24.8,29.9)

(13.4,19.8)
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458 (6.9)

948
(14.3)
5,698
(85.7)

1,169
(17.6)
5,325
(80.1)
152 (2.30)

2,115
(31.8)
1,992
(30.0)

575 (8.7)

1,964 (30)

399 (6.0)
3,604
(54.2)
1,921
(28.9)

328 (4.9)

394 (5.9)

1,127
(19.9)
4,537
(80.1)

2,016
(35.1)

41.5

59.6

16.5

40.5

51.9

35.5
49.1

31.7

30.0
50.5

19.9

(32.9,52.4)

(52.0,68.4)

(30.4,35.2)

(13.2,20.7)

(37.8,43.4)

(36.0,74.6)

(31.7,40.0)

(22.0,29.2)

(28.3,44.4)
(44.2,54.5)

(78.7,111.7)

(29.5,35.5)

(27.8,36.1)

(21.7,41.3)
(40.1,63.5)

(10.8,17.8)

(36.2,42.2)

(17.0,23.3)



4,096

No 26.6 (24.1,29.3)
(72.6)
Volunteer group
623
Yes 14.5 (10.4,20.2)
(11.n
5,001
No 25.1 (229,27.4)
(88.9)
Facilitator role
2,073
Yes 15.8 (13.3,18.8)
(46.0)
2,430
No 27.6 (24.4,31.2)
(54.0)
The number of participating groups (range:0-3)
3,324 ,
0 284 (25.6,314)
(60.9)
1,294
1 22.5 (18.7,27.1)
(23.7)
2 674(12.3) 10.6 (7.3,15.3)
3 168(3.1) 3.0 (0.7,12.0)

3,728
(64.9)

563
(9.9)
5,139
(90.1)

1,340
(30.7)
3,023
(69.3)

3,282
(60.3)
1,233
(22.7)
707(13.0)
218(4.0)

42.0

18.0

44.8

22.6

11.2
14.1

(38.7,45.6)

(13.1,24.6)

(33.1,38.5)

(15.0,22.4)

(34.2,41.3)

(41.2,48.8)

(18.7,27.3)

(7.9,15.9)
(8.0,24.8)

Table 2. Hazard ratios for incident functional disability (95% confidence intervals) by participation

in sports group activities: results of Cox regression analysis

Men Model 1

Model 2

Model 3

apjt?;ic:i:tmn in sports group 0.66 (0.51,0.85)
x Education very low
x Education low
x Education middle
x Education high
x Income low
% Income middle
x Income high
Income low (<1.99)
Income middle (2.00-3.99)

Income high (4.00+)

1.11 (0.79,1.56)
0.92 (0.66,1.28)
1.00 (ref)
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0.43 (0.19,1.02)

5.61 (1.59,19.82)

1.74 (0.70,4.35)

0.93 (0.33,2.59)
1.00(ref)

1.09 (0.78,1.54)
0.90 (0.65,1.26)
1.00 (ref)

0.17 (0.17,0.93)

0.82 (0.82,5.59)
0.48 (0.48,3.31)
1.00 (ref)
0.98 (0.68,1.42)
0.61 (0.61,1.24)
1.00 (ref)



Education very low (£35)
Education low (6-9)
Education middle (10-12)
Education high (213)

1.89 (1.15,3.09)

1.27 (0.94,1.71)

1.22 (0.89,1.69)
1.00 (ref)

1.49 (0.86,2.57)

1.19 (0.87,1.63)

1.24 (0.88,1.74)
1.00 (ref)

1.13 (1.13,3.04)

0.94 (0.94,1.70)

0.89 (0.89,1.69)
1.00 (ref)

Women

Model 1

Model 2

Model 3

Participation in sports group
activities

x Education very low

x Education low

x Education middle

x Education high

x Income low

x Income middle

% Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (=5)
Education low (6-9)
Education middle (10-12)
Education high (=13)

0.58 (0.44,0.76)

1.24 (0.94,1.63)
1.02 (0.77,1.35)
1.00 (ref)
0.95 (0.63,1.44)
0.75 (0.52,1.10)
0.70 (0.48,1.03)
1.00 (ref)

0.34 (0.10,1.14)

0.98 (0.16,6.18)

1.47 (0.42,5.17)

2.03 (0.57,7.2)
1.00 (ref)

1.24 (0.94,1.63)
1.02 (0.77,1.36)
1.00 (ref)
0.90 (0.59,1.39)
0.71 (0.48,1.06)
0.65 (0.43,0.97)
1.00 (ref)

0.12 (0.12,0.93)

0.57 (0.57,5.23)
0.33 (0.33,3.47)
1.00 (ref)
0.90 (0.90,1.58)
0.76 (0.76,1.36)
1.00 (ref)
0.62 (0.62,1.42)
0.51 (0.51,1.07)
0.47 (0.47,1.01)
1.00 (ref)

Adjusted for age, marital status, employment status, the three major diseases (cancer, heart disease, and

stroke) , and municipality.

Income (million yen) denotes annual equivalized household income.

Units: education = years, income = million yen

Table 3. Hazard ratios for incident functional disability (95% confidence intervals) by participation

in hobby group activities: results of Cox regression analysis

Men

Model 1

Model 2

Model 3

Participation in hobby grou
P YEOUP 669 (0.55,0.87)

activities
x Education very low
x Education low
x Education middle

x Education high

68

0.56 (0.30,1.05)

3.97 (1.13,14.02)

1.41 (0.70,2.82)

0.87 (0.40,1.90)
1.00 (ref)

0.62 (0.31,1.23)



X Income low

x Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)

1.09 (0.77,1.54)
0.92 (0.65,1.29)

1.09 (0.77,1.54)
0.91 (0.65,1.27)

1.38 (0.63,3.02)
1.03 (0.47,2.22)
1.00 (ref)
1.02 (0.69,1.51)
0.91 (0.61,1.34)

Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00(ref)
Education very low (=5) 1.71 (1.02,2.84) 1.43 (0.81,2.50) 1.72 (1.03,2.87)
Education low (6-9) 1.29 (0.95,1.74) 1.19 (0.85,1.67) 1.28 (0.95,1.73)
Education middle (10-12) 1.19 (0.86,1.65) 1.21 (0.84,1.75) 1.19 (0.86,1.64)
Education high (=13) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Women Model 1 Model 2 Model 3

Participation in hobby group
activities

x Education very low

x Education low

x Education middle

x Education high

x Income low

x Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (£5)
Education low (6-9)
Education middle (10-12)
Education high (= 13)

0.67 (0.55,0.80)

1.22 (0.93,1.61)
1.01 (0.77,1.34)
1.00 (ref)
0.95 (0.63,1.45)
0.77 (0.52,1.12)
0.76 (0.52,1.12)
1.00 (ref)

0.64 (0.31,1.33)

1.02 (0.35,2.95)

1.15 (0.53,2.49)

0.89 (0.40,1.97)
1.00 (ref)

1.23 (0.94,1.61)
1.01 (0.77,1.34)

1.00 (ref)
0.94 (0.56,1.56)
0.74 (0.46,1.19)
0.78 (0.48,1.28)

1.00 (ref)

0.51 (0.28,0.92)

1.16 (0.59,2.27)
1.08 (0.54,2.14)
1.00 (ref)
1.18 (0.87,1.59)
1.00 (0.73,1.36)
1.00 (ref)
0.96 (0.63,1.46)
0.76 (0.52,1.11)
0.75 (0.51,1.10)
1.00 (ref)

Adjusted for age, marital status, employment status, the three major diseases (cancer, heart disease, and

stroke) , and municipality.

Income (million yen) denotes annual equivalized household income.

Units: education = years, income = million yen

Table 4. Hazard ratios for incident functional disability (95% confidence intervals) by having a

facilitator role in a group: results of Cox regression analysis

Men

Model 1

Model 2

Model 3
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Have facilitator role

x Education very low

x Education low

x Education middle

x Education high

% Income low

X Income middle

% Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (=5)
Education low (6-9)
Education middle (10-12)
Education high (=13)

0.82 (0.66,1.02)

1.09 (0.73,1.62)
0.99 (0.68,1.46)
1.00 (ref)
2.17 (1.22,3.84)
1.40 (1.00,1.97)
1.16 (0.79,1.68)
1.00 (ref)

0.76 (0.41,1.44)
3.95 (1.30,12.05)
1.09 (0.54,2.17)
0.60 (0.27,1.33)
1.00 (ref)

1.08 (0.72,1.60)
0.99 (0.67,1.46)

1.00 (ref)
1.36 (0.64,2.91)
1.36 (0.88,2.09)
1.37 (0.86,2.20)

1.00 (ref)

0.39 (0.18,0.87)

2.33 (0.97,5.63)
1.72 (0.72,4.10)
1.00 (ref)
0.82 (0.52,1.31)
0.84 (0.54,1.31)
1.00 (ref)
2.14 (1.21,3.78)
1.39 (0.99,1.96)
1.15 (0.79,1.68)
1.00 (ref)

Women

Model 1

Model 2

Model 3

Have facilitator role

x Education very low

x Education low

x Education middle

x Education high

X Income low

% Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (£5)
Education low (6-9)
Education middle (10-12)
Education high (213)

0.70 (0.56,0.88)

1.15 (0.84,1.58)
0.97(0.70,1.34)
1.00 (ref)
0.66 (0.41,1.08)
0.63 (0.41,0.96)
0.57 (0.37,0.87)
1.00 (ref)

0.30 (0.10,0.87)

3.13 (0.86,11.34)

2.22 (0.73,6.81)
2.69 (0.86,8.42)
1.00 (ref)

1.14 (0.83,1.57)
0.96 (0.69,1.32)
1.00 (ref)
0.52 (0.31,0.89)
0.52 (0.33,0.83)
0.45 (0.28,0.73)
1.00 (ref)

0.45(0.20, 1.00)

1.56(0.64, 3.79)
1.46(0.59, 3.63)
1.00 (ref)
1.08(0.76, 1.52)
0.92(0.65, 1.30)
1.00 (ref)
0.65 (0.40,1.06)
0.62 (0.41,0.95)
0.55 (0.36,0.85)
1.00 (ref)

Adjusted for age, marital status, employment status, the three major diseases (cancer, heart disease, and

stroke) , and municipality.

Income (million yen) denotes annual equivalized household income.

Units: education = years, income = million yen
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Table 5. Hazard ratios for incident functional disability (95% confidence intervals) by participation

in volunteer group activities: results of Cox regression analysis

Men

Model 1

Model 2

Model 3

Participation in volunteer
group activities

x Education very low

x Education low

x Education middle

x Education high

x Income low

x Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (=5)
Education low (6-9)
Education middle (10-12)

0.81 (0.57,1.15)

1.12 (0.80,1.58)
0.91 (0.65,1.27)
1.00 (ref)
1.75 (1.06,2.91)
1.26 (0.94,1.69)
1.17 (0.85,1.61)

0.88(0.38,2.07)

a

1.09(0.41,2.88)
0.55(0.18,1.68)
1.00 (ref)

1.13(0.80,1.58)
0.91(0.65,1.28)
1.00(ref)
1.79(1.07,2.99)
1.26(0.92,1.71)
1.23(0.88,1.72)

0.27 (0.07,1.13)

3.74 (0.81,17.23)
2.47 (0.54,11.40)
1.00 (ref)
1.01 (0.72,1.43)
0.85 (0.60,1.19)
1.00 (ref)
1.76(1.06, 2.91)
1.25(0.93, 1.68)
1.17(0.85,1.61)

Education high (213) 1.00 (ref) 1.00 (ref) 1.00(ref)
Women Mode] 1 Model 2 Model 3
Participation in volunteer
0.86(0.62, 1.19) 0.94(0.36,2.44) 0.81(0.29,2.23)

group activities

x Education very low

x Education low

x Education middle

x Education high

x Income low

x Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (=5)
Education low (6-9)
Education middle (10-12)
Education high (= 13)

1.22(0.93, 1.59)
0.99(0.75, 1.30)
1.00 (ref)
0.97(0.64, 1.46)
0.76(0.52, 1.10)
0.71(0.49, 1.04)
1.00 (ref)

0.57(0.06,5.17)

0.72(0.24,2.18)

0.99(0.33,2.94)
1.00 (ref)

1.23(0.94,1.62)
1.00(0.75,1.32)
1.00 (ref)
0.99(0.64,1.52)
0.77(0.52,1.15)
0.72(0.48,1.08)
1.00 (ref)

0.68 (0.20,2.31)
1.13 (0.35,3.65)
1.00 (ref)
1.24 (0.94,1.63)
0.98 (0.73,1.30)
1.00 (ref)
0.98 (0.65,1.48)
0.76 (0.53,1.10)
0.71 (0.49,1.05)
1.00 (ref)
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aValues could not be estimated because there were too few cases.

Adjusted for age, marital status, employment status, the three major diseases (cancer, heart disease, and
stroke) , and municipality.

Income {(million yen) denotes annual equivalized household income.

Units: education = years, income = million yen
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Appendix 1. Hazard ratios (95% confidence intervals) for incident functional disability by one point
increase in the number of participating groups (ranger: 0-8) among men of the very low educational

background.
Men Model 1 Model 2 Model 3
Participation in group activities 0.92 (0.85,0.99) 0.93 (0.75,1.14) 0.77 (0.61,0.96)

x Education very low
x Education low
x Education middle

1.47 (1.02.2.14)
1.02 (0.81,1.27)
0.86 (0.67,1.10)

x Education high 1.00 (ref)

% Income low 1.26 (0.97,1.62)

x Income middle 1.15(0.89,1.48)

% Income high 1.00 (ref)
Income low (<1.99) 1.06 (0.75,1.50) 1.03 (0.73,1.46) 0.76 (0.47,1.23)
Income middle (2.00-3.99) 0.88 (0.63,1.23) 0.85(0.61,1.20) 0.71 (0.44,1.14)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low (=5) 1.70 (1.00,2.87) 1.19(0.59,2.43) 1.69 (1.00,2.85)
Education low (6-9) 1.33(0.98,1.81) 1.31 (0.84,2.05) 1.32(0.97,1.80)
Education middle (10-12) 1.26 (0.90,1.76) 1.54 (0.95,2.50) 1.26 (0.90,1.75)
Education high (213) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Women Model 1 Model 2 Model 3
Participation in group activities 0.83 (0.77,0.90) 0.92 (0.71,1.19) 0.80(0.64,1.00)

x Education very low 0.87(0.61,1.25)

x Education low 0.91 (0.69,1.21)

x Education middle 0.86 (0.64,1.15)

x Education high 1.00 (ref)

x Income low 0.96 (0.74,1.25)

x Income middle 0.99 (0.76,1.30)

x Income high 1.00 (ref)
Income low (<1.99) 1.22(0.92,1.61) 1.22 (0.92,1.61) 1.24 (0.84,1.84)
Income middle (2.00-3.99) 1.00 (0.75,1.33) 1.00(0.75,1.34) 1.00 (0.66,1.51)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low (=5) 0.92 (0.60,1.40) 1.06 (0.60,1.87) 0.92 (0.61,1.41)
Education low (6-9) 0.75(0.51,1.10) 0.84 (0.50,1.42) 0.75(0.51,1.10)
Education middle (10-12) 0.72 (0.49,1.07) 0.87 (0.50,1.50) 0.72 (0.49,1.06)
Education high (213) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Adjusted for age, marital status, employment status, the three major diseases(cancer, heart disease, and stroke)

and six municipalities.

Income (million yen) denotes annual equivalized household income.

Groups : sports, hobby, volunteer group, citizen/consumer, religious, political, local community group and industry

or trade associations.
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Appendix 2. Hazard ratios (95% confidence intervals) for incident functional disability by one point
increase in the number of participating groups (sports, hobby, and volunteer groups only; range: 0-3)
among men of the very low educational background. .

Men Model 1 Model 2 Model 3
Participation in group activities 0.75(0.66,0.87) 0.71(0.49,1.03) 0.62(0.41,0.95)

x Education very low 2.39(1.11,5.16)

x Education low 1.18(0.78,1.80)

x Education middle 0.77(0.48,1.25)

x Education high 1.00 (ref)

x Income low 1.40(0.87,2.25)

x Income middle 1.10(0.69,1.75)

x Income high 1.00 (ref)
Income low (<1.99) 1.07(0.75,1.51) 1.06(0.75,1.49) 0.92(0.62,1.38)
Income middle (2.00-3.99) 0.89(0.63,1.25) 0.88(0.62,1.23) 0.84(0.56,1.24)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low (=5) 1.66(1.00,2.77) 1.34(0.75,2.41) 1.68(1.01,2.79)
Education low (6-9) 1.24(0.92,1.68) 1.17(0.82,1.66) 1.24(0.92,1.67)
Education middle (10-12) 1.20(0.87,1.67) 1.33(0.90,1.94) 1.20(0.87,1.66)
Education high (213) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Women Model 1 Model 2 Model 3
Participation in group activities 0.72(0.64,0.82) 0.73(0.48,1.12) 0.56(0.37,0.87)

x Education very low

x Education low

x Education middle

x Education high

x Income low

x Income middle

x Income high
Income low (<1.99)
Income middle (2.00-3.99)
Income high (4.00+)
Education very low (£5)
Education low (6-9)
Education middle (10-12)
Education high (= 13)

1.25(0.95,1.65)
1.02(0.77,1.36)
1.00 (ref)
0.86(0.56,1.31)
0.70(0.48,1.03)
0.69(0.47,1.02)
1.00 (ref)

0.66(0.29,1.55)

0.99(0.62,1.56)

0.94(0.59,1.52)
1.00 (ref)

1.26(0.96,1.67)
1.03(0.77,1.37)
1.00 (ref)
0.89(0.54,1.46)
0.70(0.44,1.12)
0.71(0.44,1.15)
1.00 (ref)

1.16(0.71,1.88)
1.14(0.70,1.86)
1.00 (ref)
1.19(0.88,1.62)
0.98(0.72,1.35)
1.00 (ref)
0.85(0.56,1.30)
0.69(0.47,1.01)
0.68(0.46,1.00)
1.00 (ref)

Adjusted for age, marital status, employment status, the three major diseases(cancer, heart disease, and stroke), and

six municipalities.

Income (million yen) denotes annual equivalized household income.

Three groups activity: sports, hobby, volunteer group
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