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Table 1. Correlation between social capital candidate indicators and subjective health at

the community level (n=702)

Partial correlation @

SRH GDS
( fair/poor) (=5)
Volunteer group (= once a month) -.093** -.193***
Sports group (> once a month) -.233*%** - 355%**
Hobby activity (> once a month) - 256*** - 332%**
Study or cultural group (> once a month) - 144%** L 205F**
Skills teaching (> once a month) -.106** -.200%**
Frequency of contact with friends (rarely) 272%** BT 2x**
Number of friends (> 10) -.140** -.255%**
Receive emotional support (any one or more) -.049 -.189***
Provide emotional support (any one or more) -.154** -.265***
Receive instrumental support (any one or more ) -186*** - 292%**
Community trust (very & moderately trusted) - 204%** L Z73FE*
Community contribution (agree strongly & agree) - 144*** . 331***
Community attachment (very & moderately attached) -136*** - 315***
Facilities you feel free to drop in -.102** -.206**

SRH: Self-rated health GDS: Geriatric depression scale
¥k p <001 **p<01 *p<.05

a) Population density and elderly proportion at municipality level were controlled.



Table 2. Extraction of social capital candidate indicators based on reliability

Communalities
(Factor analysis)
number of items 14 11
Volunteer group 325 315
Sports group .638 .640
Hobby activity 743 752
Study or cultural group .500 495
Skills teaching 295 288
Less frequency of contact with friends 273
Number of friends 229
Receive emotional support .679 .687
Provide emotional support 538 533
Receive instrumental support 392 394
Community trust 795 .883
Community contribution 720 .650
Community attachment 534 .529
Facilities you feel free to drop in 273

Cronbach's alphas  .728 752




Table 3. Factor loadings of community-level social capital scale

Exploratory factor analysis Confirmatory factor analysis
Civic Social . . Civic Social . :
s ) Reciprocity s . Reciprocity
participation cohesion (F3) participation cohesion (F3)
(F1) (F2) (F1) (F2)
Volunteer group .536 119 -.029 557 - -
Sports group 791 -.015 .100 796 - -
Hobby activity .868 -.020 021 .867 - -
Study or cultural group 706 -.023 -.051 .693 - -
Skills teaching .536 .003 -.060 532 - -
Community trust .055 934 -.009 - .947 -
Community contribution -.058 817 -.015 - .790 -
Community attachment .055 716 .007 - 127 -
Received emotional support -.092 -.005 .831 - - .828
Provided emotional support .104 -.097 750 - - .682
Received instrumental -.061 257 .486 i i 603
support )
Correlation coefficient
Fl1 & F2 .154 (p=.000) 178 (p=.000)
Fl1 & F3 .065 (p=.087) 031 (p=.495)
F2 & F3 436 (p=.000) 392 (p=.000)

a) EFA was applied promax rotation and maximum likelihood method.
b) Model fit indicators of CFA were as follows:

Chi-square (df)=271.2(41), p<.001

RMSEA=.089 CFI=.925 TLI=.899 SRMR=.058



Table 4. Descriptive statistics for the final sample

Outcome
Fair/poor health *No (n=97324, 78.6%) Yes (n=22134, 17.9%)
1 Unknown (n=4302, 3.5%)
Depressive symptoms *No (n=74648, 60.3%) Yes (n=26700, 21.6%)

¥ Unknown (n=22414, 18.1%)
Level 1 (individuals, n=123,760)

Age (in years) Mean=74.0 Range=65-106
Gender *Male (46.3%)

Female ( 53.7%)
Marital status *Married (70.0%)

Divorced (20.9%)
Separated (3.3%)
Never married (2.2%)
Unknown (3.6%)
Education * > 10 years (n=56.0%)
< 10 years (41.7%)
Unknown (2.3%)
Annual household income * > ¥4,000,000 (8.4%)
(Equivalent income) ¥2,000,000 - ¥3,999.999 (30.0%)
< ¥2,000,000 (41.4%)
Unknown (20.2%)

Civic participation None (45.1%)
(number of groups which One (15.5%)
participated one or more times Two (10.3%)
a month in five indicators) Over three (6.9%)
+ Unknown (22.1%)
Social cohesion None (12.9%)
(number of "very/moderately One (17.1%)
agree" in three indicators) Two (20.6&)
Three (44.6%)
T Unknown (4.7%)
Reciprocity None (1.3%)
(number of "any one or more" One (3.0%)
in three indicators) Two (6.7%)
Three (82.8%)

+ Unknown (6.2%)
Level 2 (communities, n=702)

Civic participation (factor score) Mean =0 Range =-2.60 - 3.41
Social cohesion (factor score) Mean =0 Range =-3.66-2.73
Reciprocity (factor score) Mean =0 Range =-4.07 - 2.02

* Reference categories used for subsequent regression analyses
T Unknown cases in these major variables were eliminated in subsequent regression analyses.




Table 5. Estimated prevalence ratios from multilevel Poisson regression analysis

Self-rated health (fair/poor)

Depressive symptoms (GDS >5)

model 1 model 2 model 3 model 1 model 2 model 3
PR PR PR PR PR PR
(95%CI) (95%CI) (95%C1) (95%Cl) (95%Cl) (95%Cl)
Fixed parameters
Community level variables
Civic participation (factor score) 0.94*** 0.96*** 0.97** 0.93*** 0.95*** 0.94***
(0.92-0.95) (0.93-0.98) (0.96-1.00) (0.92-0.95) (0.93-0.97) (0.92-0.97)
Social cohesion (factor score) 0.99 1.03* 1.03 0.97*** 1.02* 1.03
(0.97-1.01) (1.01-1.06) (0.99-1.06) (0.95-0.98) (1.00-1.04) (1.00-1.06)
Reciprocity (factor score) 0.98 1.00 1.04 0.96*** 0.98* 1.04
(0.96-1.01) (0.98-1.03) (0.98-1.10) (0.94-0.98) (0.96-1.00) (0.98-1.10)
Individual-level variables
Civic participation (0-3) 0.74%** 0.74%** 0.76*** 0.76***
(0.72-0.76)  (0.72-0.76) (0.75-0.78)  (0.75-0.78)
Social cohesion (0-3) 0.84*** 0.84*** 0.77*** 0.77***
(0.83-0.85) (0.83-0.85) (0.76-0.77)  (0.76-0.77)
Reciprocity (0-3) 0.86*** 0.86*** 0.82*** 0.82***
(0.84-0.88) (0.84-0.88) (0.80-0.83)  (0.80-0.83)
Cross-level interactions
Community level civic participation 0.98 1.01
x Individual level civic participation (0.95-1.00) (0.98-1.03)
Community level social cohesion 1.00 0.99
x Individual level social cohesion (0.98-1.02) (0.98-1.01)
Community level reciprocity 0.99 0.98*
x Individual level reciprocity (0.97-1.02) (0.96-1.00)
Random parameters
Community level intercept variance
(standard error) .004 (.002) .004 (.002) .003(.001) .001(.001) .000 (.000) .000 (.000)
Community level structural SC slope variance .000 (.000) .000 (.000) .000 (.000) .000 (.000) .000 (.000) .000 (.000)



(standard error)

Community level cognitive SC slope variance
(standard error) .000 (.000) .000 (.000) .000 (.000)  .000 (.000) .000 (.000) .000 (.000)

¥Rk p <001 *Fp<01 *p<05

All models are also adjusted for individual-level age, gender, marital status, education, and annual house income. Unknown cases in social capital
variables and dependent variables were eliminated in this analyses. Sample size of model 1 was as follows: SRH; individual=119,458,
community=702, GDS; individual=101,348, community=702. Sample size of model 2 and model 3 were as follows: SRH; individual=88,436,
community=702, GDS; individual=79,081, community=702.



Appendix 1. Candidate indicators of community-level social capital in the JAGES 2013 cross-sectional study (53 indicators, n=702)

Partial correlation?

Indicators Mean (SD) SRH GDS
( fair/poor) (=5)

How often do you attend activities for the following groups.

Volunteer groups (% > once a week) 6.1 (3.2) -.069 - 146%**
Volunteer groups (% > once a month) () 12.6 (4.7) -.093* -.194%**
Sports groups/clubs (% > once a week) 20.1 (7.1) S 210%** - 314%***
Sports groups/clubs (% > once a month) () 25.9 (8.3) -033k**k  _ GGkHk
Hobby activity group (% > once a week) 19.4 (5.7) S N L
Hobby activity group (% > once a month) () 34.3 (8.4) _OGERRk  _ 33RAk
Senior citizen club (% > once a week) 3.3(2.8) 040 -.058
Senior citizen club (% > once a month) 8.5 (5.6) .083* -.095*
Community association (% > once a week) 2.9(2.5) -.054 029
Community association (% > once a month) 10.8 (5.8) -.027 024
Study or cultural group (% > once a week) 4.4 (2.8) S ]143%** - 133***
Study or cultural group (% > once a month) () 9.9 (4.6) S 144%Fk DGRk
Nursing care prevention activities (% > once a week) 5.1 (2.7) -.007 -.063
Nursing care prevention activities (% > once a month) 8.0 (4.0 010 - 115%*
Activities to teach skills or pass on experiences to others (% > once a week) 3.6 (2.3) -.098** -.120%*
Activities to teach skills or pass on experiences to others (% > once a month) () 6.2 (3.0) - 106** -.200***
Local events; e.g. festivals, Bon festival dance (% > once a week) 0.6 (0.9) -.033 -.059
Local events; e.g. festivals, Bon festival dance (% > once a month) 2.0 (1.8) 001 -038
Activities to support older people requiring protection (% > once a week) 2.3(1.8) 021 001
Activities to support older people requiring protection (% > once a month) 4.2 (2.7) -.018 -.024
Activities to support older people requiring nursing care (% > once a week) 2.1(1.6) 006 018
Activities to support older people requiring nursing care (% > once a month) 3.5(2.3) -.006 009
Activities to support parents raising children (% > once a week) 2.2 (1.6) -.045 -131***



Activities to support parents raising children (% > once a month)
Local living arrangement improvement (beautification) activities (% > once a week)
Local living arrangement improvement (beautification) activities (% > once a month)
Another group or organization (% > once a week)
Another group or organization (% > once a month)

How often do you see your friends?
(% > once a week)
(% > one to three times a month)
(% rarely) (1)

How many friends/acquaintances have you seen over the past month?
(% zero)
(% > 10 persons) (7)

Do you have someone who listens to your concerns and complaints?
(%0 none) ()
(% neighbor or friend)

Do you listen to someone’s concerns and complaints?
(% none) ()
(% neighbor or friend)

Do you have someone who looks after you when you are sick for a few days?
(% none) ()
(% neighbor or friend)

Do you look after someone when he/she is sick for a few days?
(% none)
(% neighbor or friend)

What kind of close partnerships in daily life do you have with people in your neighborhood?

(% mutual consultation)
(% mutual consultation & standing and chatting frequently)
(% none, not even greetings)

10

35(2.1)
2.0(1.8)
5.5(3.6)
3.7 (2.5)
8.5 (3.7)

48.7 (7.2)
71.3 (6.3)
9.1(3.8)

9.4 (4.1)
34.3 (5.7)

94.3 (2.7)
49.5 (5.8)

92.5(2.9)
49.8 (5.5)

94.7 (3.1)
7.4(3.1)

80.2 (5.0)
8.5 (3.7)

15.4 (9.4)

70.5 (10.2)

2.3(2.0)

.013

.054
-.072
-.072
-.098*

-.023
-.096*
272%**

102**
- 140***

-.049
-.089*

- 1545
-.093*

-.186%**
-.028

-.053
-.002

.066
-.045
.097*

.057
.002
.002
.006
-.069

-.050
148>
372%%%

149%**
-.255***

‘.189***
-.098**

- 265%*
- 143%%*

_.292***
.005

-.081*
-.027

.019
-.108**
148***



Do you think most people in your community is assistance to others?

(% agree strongly) 5.9 (3.3) .006

(% agree strongly & agree) (1) 52.1(8.5) - 144%**
Houses or facilities you feel free to drop in within walking distance of your home (% many & some) () 357 (9.1) - 102**
Generally speaking, would you say that most people can be trusted? (% yes) 29.4 (11.6) - 133%k*
I can trust people | meet for the first time. (% very & moderately trust) 12.4 (7.8) -.082*
Do you think people living in your area can be trusted in general?

(% very trusted) 11.6 (4.4) -.029

(% very & moderately trusted) (1) 68.6 (7.6) -.204%**
How degree is your residential place attachment?

(% very attached) 25 (7.5) -.004

(% very & moderately attached) (1) 79.1 (6.0) -.136***

- 130%*
_.33 l***
- 206***
- 189***
- 104%*

‘.189***
‘.373***

=177k
-.315***

a) Population density and elderly proportion at municipality level were controlled. *** p<.001, ** p<.01, * p<.05

+ Indicators adopted in first model (14 indicators)

11



Appendix 2. Estimated prevalence ratios from multilevel Poisson regression analysis (indicator method)

Self-rated health (fair/poor)

Depressive symptoms (GDS >5)

model 1 model 2 model 3 model 1 model 2 model 3
PR PR PR PR PR PR
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
Fixed parameters
Community level variables
Civic participation (factor score) 0.94*** 0.96*** 0.97* 0.93*** 0.95*** 0.95***
(0.92-0.95) (0.94-0.98) (0.95-1.00) (0.92-0.95) (0.93-0.96)  (0.93-0.97)
Social cohesion (factor score) 0.99 1.03* 1.03 0.97*** 1.02* 1.02
(0.97-1.01) (1.01-1.05) (0.99-1.07) (0.95-0.98) (1.01-1.04) (0.98-1.05)
Reciprocity (factor score) 0.98 1.00 0.98 0.96*** 0.98* 0.97
(0.96-1.01) (0.97-1.02) (0.90-1.07) (0.94-0.98) (0.96-1.00) (0.90-1.04)
Individual-level variables
Civic participation (ref.=None)
One 0.69*** 0.68*** 0.73*** 0.73***
(0.66-0.72) (0.65-0.71) (0.70-0.75)  (0.70-0.75)
Two 0.54%** 0.54%** 0.60*** 0.60***
(0.51-0.58) (0.51-0.57) (0.57-0.63)  (0.57-0.63)
> Three 0.44*** 0.44*** 0.46*** 0.46***
(0.41-0.48) (0.41-0.48) (0.43-0.49) (0.43-0.49)
Social cohesion (ref.=None)
One 0.82*** 0.82*** 0.78*** 0.78***
(0.79-0.86) (0.79-0.86) (0.75-0.81)  (0.76-0.81)
Two 0.72%** 0.72%** 0.64*** 0.64***
(0.69-0.76)  (0.69-0.75) (0.62-0.67)  (0.62-0.67)
Three 0.57*** 0.57*** 0.44*** 0.44%**
(0.55-0.59) (0.55-0.60) (0.42-0.46)  (0.43-0.46)
Reciprocity (ref.=None)
One 0.82*** 0.83** 0.91* 0.92
(0.74-0.91) (0.75-0.93) (0.84-0.99) (0.84-1.00)
Two 0.84*** 0.85** 0.93* 0.93
(0.77-0.93) (0.77-0.94) (0.86-1.00)  (0.86-1.01)
Three 0.65*** 0.65*** 0.61*** 0.62***
(0.59-0.71) (0.59-0.71) (0.57-0.66)  (0.57-0.66)
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Cross-level interactions
Community level civic participation
x Individual level civic participation (one)
Community level civic participation
x Individual level civic participation (two)
Community level civic participation

x Individual level civic participation (> three)

Community level social cohesion
x Individual level social cohesion (one)
Community level social cohesion
x Individual level social cohesion (two)
Community level social cohesion
x Individual level social cohesion (three)
Community level reciprocity
x Individual level reciprocity (one)
Community level reciprocity
x Individual level reciprocity (two)
Community level reciprocity
x Individual level reciprocity (three)
Random parameters
Community level intercept variance
(standard error)

Community level civic participation slope variance

(standard error)

Community level social cohesion slope variance

(standard error)
Community level reciprocity slope variance
(standard error)

.004 (.002)
.000 (.000)
.000 (.000)

.000 (.000)

005 (.002)
.000 (.000)
.000 (.000)

.000 (.000)

0.98
(0.92-1.03)
0.93
(0.86-1.01)
0.91
(0.82-1.01)
1.00
(0.94-1.05)
1.04
(0.99-1.10)
1.00
(0.95-1.05)
1.03
(0.92-1.17)
1.02
(0.92-1.14)
1.01
(0.92-1.11)

005 (.002)
.000 (.000)
.000 (.000)

.000 (.000)

.001 (.001)
.000 (.000)
.000 (.000)

.000 (.000)

.001 (.001)
.000 (.000)
.000 (.000)

.000 (.000)

1.01
(0.96-1.06)
1.03
(0.96-1.10)
0.98
(0.89-1.07)
1.02
(0.98-1.07)
1.02
(0.97-1.06)
1.00
(0.96-1.04)
1.07
(0.96-1.18)
1.03
(0.94-1.12)
1.00
(0.93-1.08)

.001 (.001)
.000 (.000)
.000 (.000)

.000 (.000)

*Ex p <001 **p<01 *p<05

All models are also adjusted for individual-level age, gender, marital status, education, and annual house income. Unknown cases in social capital
variables were included in this analyses Coefficient of that were omitted in this table. Sample size of each models were as follows: SRH;
individual=119,458, community=702, GDS; individual=101,348, community=702.

13



