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3.97 (95% CI: 1.13,14.02)

2003

95%

5.61(95% CI: 1.59,19.8)




2000 2012 12 1.4

(Ministry of Health, Labour and Welf
are, 2000(a); Ministry of Health, Labou
r and Welfare, 2012(b); Ministry of He
alth, Labour and Welfare, (c))

(Aida et al., 2011; Buchman et al., 20
09; Glass et al., 1999; Hsu, 2007; lwas

aki et al., 2002; Vaandnen et al., 2009).

It is also suggested that promoting so
cial participation could reduce healthca
re costs (Yoshida et al., 2007)

SES
(Moore, 1990)
SES

Aida, 2010; Sisson KL 20
07
SES

SE

AGES Aichi Gerontological

Evaluation Study

Nishi Nishi et al.
2011
6
2003 10 6
65
6,813
7,473
5,000
28,152
52.6% 4
1,461
12,991
1,813
ADL

1 ADL
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No.10555

1,461

(1)
; (2) 5 (3)
5 (4) 5 (5)
; (6) 5 (7)
(8

(Kanamori et al., 2012),
(Takeda et al., 2010),
(Li and Ferraro, 2005; Lum
and Lightfoot, 2005; Musick, 2003)

ADL

SES
SES
A
dler et al., 1999)
200 200 400
400 3
4
6 6-9 10-12
13
5

(Kanamori et a 2014; Liao e
t al, 2011) 3

Cox



200 200 400
400

6-9 10-12 13

C.
72.9
72.3 73.3
57.6% 58.4%
27.5% 35.1%
22.3% 19.9%
46.0% 30.7%
U

Tablel Supplementary Tablel and 2

(Hazard Ratio [HR] =
0.66; 95% interval [CI]:
0.51,0.85) (Table 2, model 1);
(HR = 0.69; 95% CI: 0.55,0.87) (Table 3,
model 1); (HR = 0.82; 95%
CI: 0.66,1.02) (Table 4, model 1)

confidence

SES

5.61(95% CI: 1.59,19.8)
model 2)

(Table 2,

3.97 (95% CI:
1.13,14.02) (Table3, model2)

3.74 (95%

CI: 0.81,17.23) (Table5, model3)

3.95 (95% CI: 1.30,12.05)
3.13 (95% CI: 0.86,11.34)



(Table 4, model 2)

2.33 (95% CI:
0.97,5.63) 1.56 (95% CI: 0.64,3.79)
(Table 4, model 3)

SES
1.47 SES
(Appendix tablel and
2)

(Socidist Health
Assaciation, 1980)

(Heckman and James, 2006; Heckman
and Kautz, 2013)

(Kagamimori et al., 2009)
AGES

(Kagamimori et
al., 2009; Kondo et al., 2009)
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Tablel. 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 %  Incidencerate 95% CI n % Incidence rate 95% CI

Age years
2,472 2,273

65-69 9.7 179,119 84 6.7,10.5
40.0 342
1,938 1,860

70-74 16.6 14.1,20.0 20.7 17.7,24.4
30.5 28.0
1,237 1,474

75-79 40.9 354472 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 43,7  20.7,24.9 224  20.0,25.2
83.3 51.2
589 2,603

Widowed/Divorced 533  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

Other/Missing 433 6.8 33.0 253,430 458 6.9 415 329,524



Medical condition 3 major diseases®

1,348
Yes
21.3
4,997
No
78.8
Employment status
2,048
Yes
323
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
Verylow 5 143 23
3,230
Low 69
50.9
1,709
Middle 10-12
26.9
High 13 874 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

No 4,096

34.9

23.7

12.0

329

34.2

26.4

222

20.0
44.1

63.9

29.9

20.3

17.4
26.3

13.7

27.2

16.3

26.6

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

24.1,29.3

948
143
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
289
328 49
394 59

1,127
19.9
4,537
80.1

2,016
35.1
3,728

59.6

32.7

16.5

40.5

51.9

35.7

253

35.5
49.1

93.7

324

31.7

30.0
50.5

13.9

39.1

19.9

42.0

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

217,413
40.1,63.5

10.8,17.8

36.2,42.2

17.0,23.3

38.7,45.6



72.6
Volunteer group
623
Yes 14.5
11.1
5,001
No 25.1
88.9
Facilitator role
2,073
Yes 15.8
46.0
2,430
No 27.6
54.0

The number of participating groups range:0-3

3,324
0 28.4
60.9
1,294
1 22.5
23.7
2 674 12.3 10.6
3 168 3.1 3.0

10.4,20.2

22.9,27.4

13.3,18.8

24.431.2

25.6,31.4

18.7,27.1

7.3,15.3
0.7,12.0

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

18.0

35.7

18.3

37.6

44.8

22.6

11.2
14.1

13.1,24.6

33.1,38.5

15.0,22.4

342,413

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

Participation in sports group

0.66 0.51,0.85

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) 1.11
Income middle (2.00-3.99)
Income high (4.00+)

Education very low ( 5)

1.00
1.89

ref

0.79,1.56
0.92 0.66,1.28

1.15,3.09

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
1.49 0.86,2.57

ref

0.17 0.17,0.93

0.82 0.82,5.59
0.48 0.48,3.31

1.00
0.98 0.68,1.42
0.61 0.61,1.24

1.00
1.13 1.13,3.04

ref

ref



Education low (6-9) 1.27 0.94,1.71 1.19 0.87,1.63 0.94 0.94,1.70
Education middle (10-12) 1.22  0.89,1.69 1.24 0.88,1.74 0.89 0.89,1.69
Education high ( 13) 1.00 ref 1.00 ref 1.00 ref

Women Model 1 Model 2 Model 3
Participation in sports group

o 0.58 0.44,0.76 0.34 0.10,1.14 0.12 0.12,0.93

activities

x Education very low 0.98 0.16,6.18

x Education low 1.47 0.42,5.17

x Education middle 2.03 0.57,7.2

x Education high 1.00 ref

x Income low 0.57 0.57,5.23

x Income middle 0.33 0.33,3.47

x Income high 1.00 ref
Income low (<1.99) 1.24 0.94,1.63 1.24 0.94,1.63 0.90 0.90,1.58
Income middle (2.00-3.99) 1.02 0.77,1.35 1.02 0.77,1.36 0.76 0.76,1.36
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 0.95 0.63,1.44 0.90 0.59,1.39 0.62 0.62,1.42
Education low (6-9) 0.75 0.52,1.10 0.71 0.48,1.06 0.51 0.51,1.07
Education middle (10-12) 0.70 0.48,1.03 0.65 0.43,0.97 047 0.47,1.01

Education high ( 13) 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 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 group
o 0.69 0.55,0.87 0.56 0.30,1.05 0.62 0.31,1.23

activities

x Education very low 3.97 1.13,14.02

x Education low 1.41 0.70,2.82

x Education middle 0.87 0.40,1.90

x Education high 1.00 ref

x Income low 1.38 0.63,3.02



x Income middle 1.03 047,2.22

x Income high 1.00 ref
Income low (<1.99) 1.09 0.77,1.54 1.09 0.77,1.54 1.02 0.69,1.51
Income middle (2.00-3.99)  0.92 0.65,1.29 091 0.65,1.27 091 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

o 0.67 0.55,0.80 0.64 0.31,1.33 0.51 0.28,0.92
activities

x Education very low 1.02  0.35,2.95

x Education low 1.15 0.53,2.49

x Education middle 0.89 0.40,1.97

x Education high 1.00 ref

x Income low 1.16 0.59,2.27

x Income middle 1.08 0.54,2.14

x Income high 1.00 ref
Income low (<1.99) 1.22  0.93,1.61 1.23 0.94,1.61 1.18 0.87,1.59
Income middle (2.00-3.99) 1.01 0.77,1.34 1.01 0.77,1.34 1.00 0.73,1.36
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 0.95 0.63,1.45 0.94 0.56,1.56 0.96 0.63,1.46
Education low (6-9) 0.77 0.52,1.12 0.74 0.46,1.19 0.76 0.52,1.11
Education middle (10-12) 0.76 0.52,1.12 0.78 0.48,1.28 0.75 0.51,1.10
Education high ( 13) 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 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

Have facilitator role 0.82 0.66,1.02 0.76 0.41,1.44 0.39 0.18,0.87



x Education very low

3.95 1.30,12.05

x Education low 1.09 0.54,2.17

x Education middle 0.60 0.27,1.33

x Education high 1.00 ref

x Income low 2.33 0.97,5.63

x Income middle 1.72 0.72,4.10

x Income high 1.00 ref
Income low (<1.99) 1.09 0.73,1.62 1.08 0.72,1.60 0.82 0.52,1.31
Income middle (2.00-3.99) 0.99 0.68,1.46 0.99 0.67,1.46 0.84 0.54,1.31
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 2.17 1.22,3.84 1.36  0.64,2.91 2.14 1.21,3.78
Education low (6-9) 1.40 1.00,1.97 1.36  0.88,2.09 1.39 0.99,1.96
Education middle (10-12) 1.16 0.79,1.68 1.37 0.86,2.20 1.15 0.79,1.68
Education high ( 1.00 ref 1.00 ref 1.00 ref

Women Model 1 Model 2 Model 3
Have facilitator role 0.70  0.56,0.88 0.30 0.10,0.87 0.45 0.20, 1.00

x Education very low 3.13 0.86,11.34

x Education low 222 0.73,6.81

x Education middle 2.69 0.86,8.42

x Education high 1.00 ref

x Income low 1.56 0.64, 3.79

x Income middle 1.46 0.59, 3.63

x Income high 1.00 ref
Income low (<1.99) 1.15 0.84,1.58 1.14 0.83,1.57 1.08 0.76, 1.52
Income middle (2.00-3.99) 0.97 0.70,1.34 0.96 0.69,1.32 0.92 0.65, 1.30
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 0.66 0.41,1.08 0.52 0.31,0.89 0.65 0.40,1.06
Education low (6-9) 0.63 0.41,0.96 0.52  0.33,0.83 0.62 0.41,0.95
Education middle (10-12) 0.57 0.37,0.87 0.45 0.28,0.73 0.55 0.36,0.85
Education high ( 1.00 ref 1.00 ref 1.00 ref

Adjusted for age, marital status, employment status, the three major diseases
stroke , and municipality.

Income (million yen) denotes annual equivalized household income.

Units: education = years, income = million yen

cancer, heart disease, and



Table5. 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
o 0.81 0.57,1.15 0.88 0.38,2.07 0.27 0.07,1.13

group activities

x Education very low —

x Education low 1.09 0.41,2.88

x Education middle 0.55 0.18,1.68

x Education high 1.00 ref

x Income low 3.74 0.81,17.23

x Income middle 247 0.54,11.40

x Income high 1.00 ref
Income low (<1.99) 1.12 0.80,1.58 1.13 0.80,1.58 1.01 0.72,1.43
Income middle (2.00-3.99) 091 0.65,1.27 0.91 0.65,1.28 0.85 0.60,1.19
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 1.75 1.06,2.91 1.79 1.07,2.99 1.76 1.06,2.91
Education low (6-9) 1.26 0.94,1.69 1.26 0.92,1.71 1.25 0.93, 1.68
Education middle (10-12) 1.17 0.85,1.61 1.23 0.88,1.72 1.17 0.85, 1.61
Education high ( 13) 1.00 ref 1.00 ref 1.00 ref

Women Model 1 Model 2 Model 3
Participation in volunteer

o 0.86 0.62,1.19 0.94 0.36,2.44 0.81 0.29,2.23

group activities

x Education very low 0.57 0.06,5.17

x Education low 0.72 0.24,2.18

x Education middle 0.99 0.33,2.94

x Education high 1.00 ref

x Income low 0.68 0.20,2.31

x Income middle 1.13 0.35,3.65

x Income high 1.00 ref
Income low (<1.99) 1.22 0.93, 1.59 1.23 0.94,1.62 1.24 0.94,1.63
Income middle (2.00-3.99) 0.99 0.75, 1.30 1.00 0.75,1.32 0.98 0.73,1.30
Income high (4.00+) 1.00 ref 1.00 ref 1.00 ref
Education very low ( 5) 0.97 0.64, 1.46 0.99 0.64,1.52 0.98 0.65,1.48
Education low (6-9) 0.76 0.52,1.10 0.77 0.52,1.15 0.76 0.53,1.10
Education middle (10-12) 0.71 0.49, 1.04 0.72 0.48,1.08 0.71 0.49,1.05
Education high ( 13) 1.00 ref 1.00 ref 1.00 ref




#Values 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

x Education high

x Income low

x Income middle

x Income high
Income low (<1.99

1.06 (0.75,1.50)

1.47 (1.02,2.14)

1.02 (0.81,1.27)

0.86 (0.67,1.10)
1.00 (ref)

1.03 (0.73,1.46)

1.26 (0.97,1.62)

1.15 (0.89,1.48)

1.00 (ref)
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 ( 13) 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

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 (0.92,1.61)
1.00(0.75,1.33)
1.00 (ref)
0.92 (0.60,1.40)
0.75(0.51,1.10)
0.72 (0.49,1.07)
1.00 (ref)

0.87(0.61,1.25)

0.91 (0.69,1.21)

0.86 (0.64,1.15)
1.00 (ref)

1.22 (0.92,1.61)
1.00 (0.75,1.34)
1.00 (ref)
1.06 (0.60,1.87)
0.84 (0.50,1.42)
0.87 (0.50,1.50)
1.00 (ref)

0.96 (0.74,1.25)
0.99 (0.76,1.30)
1.00 (ref)
1.24 (0.84,1.84)
1.00 (0.66,1.51)
1.00 (ref)
0.92 (0.61,1.41)
0.75(0.51,1.10)
0.72 (0.49,1.06)
1.00 (ref)

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

six municipalities.

Income millionyen denotes annual equivalized household income.

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



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
x Education very low
x Education low
x Education middle
x Education high

0.75(0.66,0.87)

0.71(0.49,1.03)
2.39(1.11,5.16)
1.18(0.78,1.80)
0.77(0.48,1.25)
1.00 (ref)

0.62(0.41,0.95)

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 (  13) 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 millionyen denotes annual equivalized household income.

Three groups activity: sports, hobby, volunteer group



Appendix 3. Estimates (95% confidence intervals) of Cox proportional hazard models for political

group/organizations participation

Men

Model 1

Model 2

Model 3

Participation in political group activities
x Education very low
x Education low
x Education middle
x Education high

1.06 (0.80,1.40)

1.15 (0.52,2.54)

1.29 (0.30,5.56)

1.07 (0.45,2.57)

0.59 (0.21,1.61)
1.00 (ref)

0.53 (0.19,1.49)

x Income low 2.38(0.78,7.27)

x Income middle 1.67 (0.54,5.18)

x Income high 1.00 (ref)
Income low (<1.99 1.11 (0.79,1.55) 1.09 (0.78,1.53) 1.00 (0.70,1.42)
Income middle (2.00-3.99) 0.94 (0.67,1.30)  0.92(0.66,1.28) 0.88 (0.62,1.24)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low ( 5) 1.77 (1.07,2.94) 1.72 (1.00,2.95) 1.76 (1.06,2.92)
Education low (6-9) 1.30(0.97,1.75) 1.30 (0.95,1.77) 1.29 (0.96,1.74)
Education middle (10-12) 1.18 (0.86,1.63) 1.26 (0.89,1.77) 1.18 (0.85,1.62)
Education high (  13) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Women Model 1 Model 2 Model 3
Participation in political group activities 1.16 (0.82,1.65) 0.81(0.11,5.92) 0.96 (0.30,3.07)

x Education very low 1.53 (0.18,12.96)

x Education low 1.22(0.15,9.81)

x Education middle 1.41(0.17,11.47)

x Education high 1.00 (ref)

x Income low 1.29(0.35,4.71)

x Income middle 0.56 (0.12,2.57)

x Income high 1.00 (ref)

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 (0.94,1.60)
1.00 (0.76,1.32)
1.00 (ref)
1.03 (0.68,1.56)
0.80(0.55,1.16)
0.75 (0.51,1.09)
1.00 (ref)

1.22 (0.93,1.60)
1.00 (0.76,1.31)
1.00 (ref)
1.02 (0.67,1.54)
0.79 (0.54,1.15)
0.74 (0.50,1.09)
1.00 (ref)

1.21 (0.92,1.59)
1.02 (0.77,1.35)
1.00 (ref)
1.02 (0.67,1.54)
0.79 (0.55,1.15)
0.74 (0.51,1.09)
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.



Appendix 4. Estimates (95% confidence intervals) of Cox proportional hazard models for industry or trade

associations participation

Men

Model 1

Model 2

Model 3

Participation in  industry or trade
associations group activities

1.20 (0.92,1.56)

1.73 (0.94,3.17)

0.87(0.43,1.79)

x Education very low 1.78 (0.37,8.63)

x Education low 0.73 (0.37,1.45)

x Education middle 0.44 (0.20,0.98)

x Education high 1.00 (ref)

x Income low 1.34 (0.58,3.06)

x Income middle 1.45 (0.64,3.25)

x Income high 1.00 (ref)
Income low (<1.99 1.14 (0.81,1.60) 1.14 (0.81,1.60) 1.06 (0.73,1.54)
Income middle (2.00-3.99) 0.95 (0.68,1.32) 0.94 (0.68,1.31) 0.87 (0.60,1.26)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low ( 5) 1.82(1.09,3.02) 1.87(1.09,3.23) 1.80 (1.08,2.99)
Education low (6-9) 1.28 (0.95,1.72) 1.38 (0.99,1.94) 1.27 (0.95,1.70)
Education middle (10-12) 1.14 (0.83,1.57) 1.34(0.93,1.92) 1.14 (0.83,1.56)
Education high ( 13) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Women Model 1 Model 2 Model 3

Participation in  industry or trade
associations 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)

0.99 (0.64,1.54)

1.21 (0.92,1.58)
0.99 (0.75,1.31)
1.00 (ref)
0.99 (0.66,1.49)
0.78 (0.54,1.12)
0.70 (0.48,1.03)
1.00 (ref)

2.68 (0.63,11.37)

0.89(0.12,6.77)

0.26 (0.05,1.27)

0.32 (0.06,1.68)
1.00 (ref)

1.21 (0.92,1.58)
1.00 (0.75,1.32)
1.00 (ref)
1.02 (0.67,1.55)
0.82 (0.56,1.19)
0.74 (0.50,1.09)
1.00 (ref)

1.38 (0.43,4.42)

0.58 (0.14,2.30)
0.41 (0.08,2.07)
1.00 (ref)
1.23 (0.94,1.62)
1.02 (0.77,1.35)
1.00 (ref)
0.99 (0.66,1.49)
0.78 (0.54,1.12)
0.70 (0.48,1.03)
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.



Appendix 5. Estimates (95% confidence intervals) of Cox proportional hazard models for

citizen/consumer groups participation

Men Model 1 Model 2 Model 3
Participation in citizen/consumer 0.93(057,1.51)  0.59(0.08:4.30) e
group activities

x Education very low 9.09(0.78,106.59)

x Education low 1.47(0.18,11.9)

x Education middle 0.97(0.10,9.57)

x Education high 1.00 (ref)

x Income low —°

x Income middle —°

x Income high 1.00 (ref)

Income low (<1.99

1.10 (0.78,1.55)

1.10 (0.78,1.55)

1.05 (0.74,1.48)

Income middle (2.00-3.99) 091(0.65,127) 090 (0.65,1.26) 0.88 (0.63,1.23)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low ( 5) 1.80(1.082.99)  1.64(0.972.77) 1.81 (1.09,3.01)
Education low (6-9) 127(0951.71) 126 (0.93,1.70) 127 (0.95,1.72)
Education middle (10-12) 1.18(0.85,1.63)  1.18(0.85,1.64) 1.18 (0.86,1.63)
Education high (  13) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Women Model 1 Model 2 Model 3
Participation in citizen/consumer 1.08(0.73,158)  3.60(1.25,10.34) 0.45 (0.06,3.25)

group activities

x Education very low

x Education low

x Education middle

x Education high

% 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)

1.16 (0.89,1.52)
0.98 (0.74,1.29)
1.00 (ref)
1.02 (0.67,1.54)
0.79 (0.55,1.15)
0.72 (0.49,1.06)
1.00 (ref)

0.78 (0.16,3.71)

0.20 (0.06,0.68)

0.19 (0.05,0.76)
1.00 (ref)

1.18 (0.90,1.54)
1.00 (0.75,1.32)
1.00 (ref)
1.01 (0.71,1.69)
0.88 (0.59,1.31)
0.80 (0.53,1.20)
1.00 (ref)

1.00 (0.11,8.76)
2.06(0.24,17.49)
1.00 (ref)
1.18 (0.89,1.54)
0.97 (0.73,1.28)
1.00 (ref)
1.02 (0.67,1.54)
0.79 (0.54,1.15)
0.71 (0.48,1.04)
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.

a. Values could not be estimated because there were too few cases.



Appendix 6. Estimates (95% confidence intervals) of Cox proportional hazard models for religious

organization participation

Men

Model 1

Model 2

Model 3

Participation in 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

115 (0.90,1.45)

111 (0.79,1.56)

1.67 (0.89,3.13)

0.45(0.11,1.78)

0.64 (0.32,1.30)

0.53 (0.23,1.20)
1.00 (ref)

1.11 (0.79,1.56)

0.54(0.19,1.52)

1.88 (0.62,5.70)

2.45(0.82,7.31)

1.00 (ref)
1.02 (0.71,1.46)

Income middle (2.00-3.99) 0.93 (0.66,1.29) 0.93 (0.67,1.30) 0.82 (0.57,1.16)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low ( 5) 1.73 (1.04,2.88) 1.99 (1.14,3.47) 1.75 (1.05,2.92)
Education low (6-9) 1.31(0.97,1.76) 1.43 (1.02,2.01) 1.31(0.97,1.76)
Education middle (10-12) 1.21 (0.88,1.67) 1.36 (0.95,1.95) 1.21 (0.88,1.67)
Education high (  13) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Women Model 1 Model 2 Model 3

Participation in group activities

x Education very low

x Education low

x Education middle

x Education high

% 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)

1.03 (0.83,1.28)

1.22 (0.93,1.59)
0.98 (0.74,1.29)
1.00 (ref)
0.99 (0.66,1.49)
0.77 (0.53,1.11)
0.73 (0.50,1.06)
1.00 (ref)

1.55 (0.60,4.04)

0.47(0.15,1.47)

0.67 (0.24,1.82)

0.72 (0.25,2.04)
1.00 (ref)

1.22 (0.93,1.60)
0.97 (0.74,1.29)
1.00 (ref)
1.09 (0.70,1.69)
0.81 (0.54,1.20)
0.76 (0.50,1.14)
1.00 (ref)

0.78 (0.36,1.70)

1.18 (0.49,2.82)
1.40(0.57,3.43)
1.00 (ref)
1.20 (0.90,1.59)
0.94 (0.70,1.26)
1.00 (ref)
1.00 (0.66,1.50)
0.77 (0.53,1.11)
0.73 (0.50,1.06)
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.



Appendix 7. Estimates (95% confidence intervals) of Cox proportional hazard models for local

community participation
Men Model 1 Model 2 Model 3
Participation in local community o 0 70099) 0,96 (0.56,1.65) 0.66 (0.37,1.17)
activities

x Education very low 1.47 (0.56,3.81)

x Education low 0.82 (0.46,1.46)

x Education middle 0.78 (0.41,1.49)

x Education high 1.00 (ref)

x Income low 1.19 (0.63,2.26)

x Income middle 1.32(0.70,2.51)

x Income high 1.00 (ref)
Income low (<1.99 1.03 (0.74,1.43) 1.02 (0.74,1.42) 0.93 (0.58,1.49)
Income middle (2.00-3.99) 0.88 (0.64,1.21) 0.87 (0.63,1.21) 0.75 (0.47,1.2)
Income high (4.00+) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Education very low ( 5) 1.84(1.12,3.02) 1.57(0.77,3.20) 1.83(1.12,3.00)
Education low (6-9) 1.33 (1.00,1.79) 1.49 (0.96,2.33) 1.34 (1.00,1.79)
Education middle (10-12) 1.18 (0.86,1.62) 1.35(0.83,22.19) 1.18 (0.86,1.63)
Education high ( 13) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Women Model 1 Model 2 Model 3
Participation in local community ) ¢ <7 0 60 0.86 (0.43,1.74) 0.84(0.51,1.37)

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)

1.27 (0.97,1.67)
1.04 (0.79,1.38)
1.00 (ref)
1.00 (0.66,1.50)
0.81 (0.56,1.17)
0.77 (0.53,1.13)
1.00 (ref)

0.98 (0.44,2.18)

0.87(0.42,1.80)

0.96 (0.45,2.04)
1.00 (ref)

1.28 (0.98,1.68)
1.05 (0.79,1.38)
1.00 (ref)
1.00 (0.59,1.71)
0.87(0.53,1.42)
0.78 (0.46,1.30)
1.00 (ref)

0.86 (0.49,1.48)
0.89 (0.50,1.57)
1.00 (ref)
1.39(0.90,2.14)
1.12 (0.71,1.77)
1.00 (ref)
1.00 (0.67,1.51)
0.82 (0.56,1.18)
0.77 (0.53,1.13)
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.



Supplementary Table 1. Proportion of participation (%) by educational attainment

Men Women
Very low Low Middle High  Verylow Low Middle High
Political group/organization 8.9 10.6 122 12.1 45.0 4.1 52 6.2
Industry or trade association 6.2 14.6 18.7 20.5 1.2 4.8 5.1 4.9
Volunteer group 45 8.6 140 155 24 7.8 12.7 22.6
Citizen/consumer group 45 45 3.8. 34 1.5 5.2 59 5.7
Religious organization 147 119 12.8 14.2 13.2 11.6 11.5 12.1
Sports group or club 11.6 18.2 26.8 29.1 6.8 18.6 23.6 30.1
Local community 475 579 58.1 56.1 44.1 58.3 62.2 52.6
Hobby group 11.3 225 31.7 383 11.6 30.1 44.9 58.1
Have facilitator role 26.2 409 533 525 18.3 28.8 333 43.7




Supplementary Table2. Proportion of participation (%) by income level

Men Women
Low Middle High Low Middle High
Political group/organization 10.3 114 169 4.7 4.9 6.4
Industry or trade association 12.5 159 343 4.0 54 7.4
Volunteer group 8.3 123 16.5 9.8 12.3 10.9
Citizen/consumer group 3.8 45 34 5.5 5.7 4.7
Religious organization 12.4 126 13.6 13.0 10.3 11.3
Sports group or club 17.4 25.1 31.6 18.2 25.5 19.5
Local community 55.2 60.2 583 54.7 62.0 62.3
Hobby group 21.8 31.5 341 31.9 42.0 39.0
Have facilitator role 423 49.5 523 31.4 33.7 30.4




Supplementary Table 3. Estimates (95% confidence intervals) of Cox proportional hazard models on sports
group/club participation

Men
Model 1 Model 2 Model 3
Income ordinal scale 0.90 0.77,1.06 0.90 0.77,1.06 096 0.81,1.14
Education ordinal scale 0.88 0.77,1.00 0.94 0.82,1.08 0.88 0.77,1.00
Group Participation 0.60 0.45,0.81 2.82 0.95,.8.4 1.38 0.61,3.12
x Education 0.53 0.34,0.83
x Income 0.62 0.39,0.98
Women
Model 1 Model 2 Model 3
Income ordinal scale 090 0.79,1.03 090 0.79,1.03 092 0.81,1.06
Education ordinal scale 0.88 0.77,1.01 0.88 0.76,1.01 0.88 0.77,1.01
Group Participation 0.48 0.34,0.68 0.37 0.11,1.28 0.81 0.33,1.96
x Education 1.11 0.68,1.82
x Income 0.73 0.43,1.22

Adjusted for age, marital status, employment status, the three major diseases (cancer, heart disease, and stroke), and
municipality.
The order of income categories were as follows: less than 200 million Yen, 200-399 million Yen, 400 or more million Yen. Educational attainment

was categorized as less than 6 years, 6—9 years, 10—12 years, and 13 or more years, respectively.
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47,375 78.19 55,592 79.35
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GDS  Geriatric Depression Scale
<5 38,128 62.93 40,708 58.1
5 14,188 2342 13,922 19.87
8,274 13.66 15,430 22.02
65-69 17406  28.73 18,901 26.98
70-74 18,064  29.81 20,891 29.82
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()
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5 42957 709 59,124 84.39
1,889 3.12 2,290 327
n % n %
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425 8.68 477 11.69
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Note: Respondents who specified their groups as "Diverse' in background were

classified as gender proportion as man or women only, more men than women, more

women than men.
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Table5-1 Prevalence Ratio of Depression (GDS 5) in Japanese older people, JAGES study 2013: Volunteer group participation

Model 1 Crude PR Model 2 * Model 3
PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95
0.86 0.62 0.47 1.57 0.66 0.13 0.38 1.13 0.78 0.43 0.43 1.44 0.58 0.05 0.34 0.99 0.82 0.53 0.44 1.52 0.55 0.02 0.32
1.04 0.82 0.73 1.48 5.58 0.09 0.77 40.5 0.96 0.83 0.67 1.37 5.09 0.11 0.7 37.1 0.94 0.75 0.66 1.35 4.82 0.12 0.66
1.12 0.61 0.72 1.76 0.75 0.19 0.49 1.16 1.09 0.72 0.69 1.7 0.69 0.08 0.45 1.05 1.08 0.73 0.69 1.7 0.68 0.07 0.45
ref ref ref ref ref ref
ref ref ref ref ref ref
0.88 0.42 0.64 1.2 0.94 0.7 0.7 1.27 0.87 0.41 0.63 1.21 0.89 0.47 0.66 1.21 0.92 0.62 0.67 1.27 0.9 0.5 0.67
ref ref ref ref ref ref
0.92 0.6 0.68 1.25 0.92 0.59 0.68 1.24 0.87 0.36 0.64 1.18 0.91 0.55 0.67 1.23 0.87 0.37 0.64 1.18 0.91 0.55 0.67
0.75 0.09 0.54 1.04 0.66 0.05 0.44 1.00 0.74 0.08 0.53 1.03  0.63 0.02 0.42 0.94 0.78 0.14 0.55 1.09  0.63 0.03 0.42
ref ref ref ref ref ref

Notes  PR: Prevalence Ratio , 95%CI: 95% Confidence interval
* Adjusted for age, sex, IADL, marital status

T Adjusted for age, sex, IADL, marital status, equivalised income, education attainment, work status



Table5-2 Prevalence Ratio of Depression

(GDS 5) in Japanese older, JAGES study 2013: Sports group participation

Modell Crude PR Model 2 * Model3
95%
PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z PR P>z 95% CI
CI
1.34  0.07 098 1.82 0.8 0.11 0.61 1.05 1.29 0.1 095 175 076 0.06 0.58 1.01 1.17 032 086 159 0.72 0.02 054 0.95
1.13  0.15 095 135 0.83 032 0.57 1.2 1.12 021 094 133 085 040 059 1.23 1.06 052 089 126 0.83 0.31 0.57 1.2
1.07 0.6 084 137 0.86 0.16 0.69 1.06 1.09 051 085 140 086 0.19 0.70 1.07 1.10 044 086 142 0.84 0.11 0.67 1.04
ref ref ref ref ref ref
ref ref ref ref ref ref
094 042 0.8 1.1 0.86 0.09 0.72 1.02 094 048 0.80 1.11 087 0.12 0.73 1.04 1.03 074 087 121 0.89 0.19 0.74 1.06
ref ref ref ref ref ref
093 0.36 0.8 1.09 0.88 0.14 0.73 1.04 092 027 078 1.07 088 0.14 0.74 1.05 097 067 083 1.13 0.9 024 076 1.07
0.8 0.01 0.67 095 0.78 0.08 0.59 1.03 0.79 0.01 066 095 0.77 007 0.58 1.02 0.87 0.12 073 1.04 0.78 0.09 059 1.04
ref ref ref ref ref ref

Notes  PR: Prevalence Ratio , 95%CI: 95% Confidence interval

* Adjusted for age, sex, IADL, marital status

T Adjusted for age, sex, IADL, marital status, equivalised income, education attainment, work status



TableS-3 Prevalence Ratio of Depression (GDS  5) in Japanese older, JAGES study 2013: Hobby group participation

Modell Crude PR Model 2 * Model3
PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI PR P>z 95% CI

0.9 0.8 0.7 1.2 09 06 07 1.2 09 05 0.7 1.1 09 05 0.7 1.1

099 094 076 129 099 093 0.78 1.26 - 1 4 6 5 3 4 5 5 4 | 9 3 4 3 3

0.9 0.7 1.1 09 09 1.6 09 07 1.1 09 09 1.6

098 0.83 0.81 1.18 0.97 0.9 0.58 1.6 7 5 0.8 - 9 7 0.6 4 7 6 0.8 7 3 P 0.6 3

1.1 0.3 0.8 14 09 05 0.7 1.1 1.1 02 09 14 09 05 0.7 1.1

.12 036 0.88 142 095 061 076 1.18 5 2 3 3 4 5 5 7 4 3 0 5 3 5 5 p
ref ref ref ref ref ref
ref ref ref ref ref ref

0.7 1.0 09 0.1 0.7 1.0 09 04 09 02 1.0

0.87 0.09 0.74 1.02 09 0.15 079 1.04 0.9 0.2 6 6 1 9 5 3 ) 0.8 1.1 3 3 0.8 7
ref ref ref ref ref ref

0.8 0.1 0.7 1.0 0.7 0.6 0.8 0.1 0.7 1.0 0.7 06 0.8

0.89 0.14 0.76 1.04 0.78 0 0.67 0.89 9 3 6 4 7 0 6 3 0.9 9 7 5 7 0 7 9

0.8 02 0.7 1.0 0.8 02 0.7 1.0 09 04 0.7 .1 09 0.7 1.1

0.88 0.17 0.73 1.05 091 034 074 1.11 9 3 4 7 9 7 3 9 3 6 3 5 5 0.4 5 2
ref ref ref ref ref ref

Notes PR: Prevalence Ratio , 95%CI: 95% Confidence interval

* Adjusted for age, sex, IADL, marital status

T Adjusted for age, sex, IADL, marital status, equivalised income, education attainment, work
status






