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Table 1 Descriptive statistics of variables over 2005-2013 by gender
N Full Men Women
Outcome Variable:
Kessler 6 score M 89,179 334 311 331
SD (4.14) (4.07) 4.17)
Social Network Factors:
Friendship ties % 89,522 81.71 75.29 86.61
Hobby activities % 86,224 63.68 59.22 67.14
Neighborly ties % 89,458 67.66 58.53 74.65
Community work % 86,168 35.13 36.19 34.30
Background Factors:
Married % 93,938 85.01 86.11 84.17
Age M 137.178 59.31 59.47 59.18
SD ’ (3.76) (3.72) (3.78)
Sex % 137,178 45.53
Diagnoses:
Diabetes % 81,821 10.34 13.81 7.57
Heart diseases % 81,732 4.32 6.01 2.96
Stroke % 81,645 2.12 2.92 1.48
Hypertension % 81,933 26.97 30.72 23.98
Hyperlipidemia % 81,666 14.56 14.05 14.97
Cancer % 81,523 2.71 2.56 2.83
College % 90,456 14.72 25.19 6.65
Providing long-term care % 86,964 10.33 7.74 12.33
Work status % 93,621 66.54 81.14 55.29
Monthly income (1,000 yen) M 46,232 344.84 491.3 191.37
SD (922.13) (1061.02) (717.96)
House ownership % 93,466 87.45 86.98 87.82
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Table 2 Differences in Kessler 6 scores by social network involvement status

. Yes No t
Layers Variables "
M SD M SDh Diff. t
I Friendship ties 3.10 (3.86) 4.36 (4.98) 1.27 ook (49.77)
nner

Hobby activities 2.94 (3.66) 3.95 (4.67) 1.02 ok (49.57)
Intermediary Neighborly ties 3.08 (3.84) 3.83 (4.60) 0.75 ok (35.60)
Outer Community work 2.98 (3.71) 3.48 (4.25) 0.50 o (24.11)

"p<0.1,"p<0.05 " p<0.01

AT - T e AE R A ] (2005-2018 4E)IC S X 5 1Rk

% 3:2005 4L 2013 40 SN ~OZ MO AF R, K6 ONYHEDOHER

Table 3 Changes in Kessler 6 scores from 2005 to 2013

2005 2013 t-test
M SD M SD Diff. t

Friendship ties

Yes 2.92 (3.78) 291 (3.72) -0.01 (-0.19)

No 3.96 (4.89) 4.48 (4.98) 0.52 Hork (4.49)
Hobby activities

Yes 2.80 (3.64) 2.76 (3.54) -0.03 (-0.68)

No 3.53 (4.46) 4.01 4.71) 0.48 ok (6.26)
Neighborly ties

Yes 2.88 (3.72) 291 (3.70) 0.02 (0.49)

No 3.56 (4.53) 3.84 (4.58) 0.28 Hork (3.51)
Community work

Yes 2.82 (3.63) 2.75 (3.50) -0.06 (-1.01)

No 3.19 (4.12) 3.54 (4.35) 0.35 HokE (6.39)

“p<0.1," p<0.05 " p<0.01
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Table 4 Effects of social network involvement on Kessler 6 scores using RE GLS regressions

Model 1 Model 2 Model 3
Coef. SE 95% CI1 Coef. SE 95% CI Coef. SE 95% CI1
Current Status:
Friendship ties -0.36™" (0.06) (-0.46, -0.25)
Hobby activities -0.43™ (0.04) (-0.51,-0.34)
Neighborly ties -0.28"  (0.05) (-0.37,-0.19) 017" (0.05) (-0.25,-0.08)
- -0.31,-0.16 -0.23,-0.09 -0.20, -0.05
Community work 0.24° (0.04) ( ’ ) -0.16™  (0.04) ( ’ ) -0.13™ (0.04) ( ’ )
One-year Lags:
Friendship ties -0.22"" (0.06) (-0.34,-0.11)
Hobby activities -0.15™" (0.04) (-0.22,-0.08)
Neighborly ties -0.21°""  (0.04) (-0.28,-0.14) -0.13"" (0.04) (-0.20,-0.05)
Community work -0.05 (0.04)  (-0.11,0.01) 0.03 (0.04) (-0.04,0.10) 0.05 (0.04)  (-0.02,0.12)
Two-year Lags:
Friendship ties -0.17"* (0.05) (-0.28,-0.06)
Hobby activities -0.14™* (0.04) (-0.24,-0.11)
Neighborly ties -0.09”  (0.04) (-0.17,-0.00) -0.02 (0.04)  (-0.12,0.08)
Community work -0.02 (0.04)  (-0.09, 0.05) 0.02 (0.04)  (-0.05, 0.09) 0.04 (0.04)  (-0.03,0.12)
- -0.66, -0.24 -0.61,-0.31 -0.62, -0.28
Married 045" (0.09) ( ’ ) -0.46™"  (0.09) ( ’ ) -0.45™" (0.09) ( ’ )
- -0.17,-0.12 e -0.16, -0.12 . -0.16, -0.11
Age 015" (0.01) ( ) -0.14 (0.01) ¢ ) -0.13 (0.01) ( )
- -0.39,-0.19 -0.46, -0.30 -0.66, -0.39
Gender 029" (0.06) ( ’ ) -0.38"™  (0.06) ( ’ ) -0.53"" (0.06) ( ? )
- -0.41,-0.15 e -0.44,-0.17 R -0.28, 0.00
College 028" (0.07) ( ) -0.31 (0.08) ( ) -0.14 (0.08) ( )
Diagnoses:
Diabetes 0.30"""  (0.08) (0.14, 0.46) 0.30""  (0.08) (0.16, 0.45) 0.29"" (0.08)  (0.12,0.46)
Heart disease 0.62""  (0.11) (0.39, 0.84) 0.62™"  (0.11)  (0.40,0.84) 0.61™" (0.11)  (0.39,0.82)
Stroke 113" (0.22) (0.69, 1.58) 1.19™  (0.22) (0.77,1.61) 12" (0.23)  (0.65,1.59)
One-year Lags:
Providing long-term care ~ 0.26™"  (0.06) (0.15, 0.37) 0.27"""  (0.06)  (0.16, 0.38) 0.26™" (0.06)  (0.14,0.38)
Work status -0.09 (0.06)  (-0.23,0.05) -0.10" (0.06) (-0.21,0.01) -0.09 (0.06)  (-0.22,0.03)
- -0.10, -0.03 s -0.12,-0.02 e -0.12,-0.01
Income (Logarithm) 006" (0.02) ( ’ ) -0.07 (0.02) ( ) -0.07 (0.02) ( )
. - (-0.75, -0.39) . (-0.66, -0.30) - (-0.60, -0.22)
House ownership 057" (0.10) -0.48 (0.10) -0.41 (0.10)

RE GLS, random-effects generalized least squares method
"p<0.1," p<0.05 " p<0.01

controlled for in the estimation.

Bootstrap robust standard errors are shown in parentheses, adjusted for clusters in districts

. Normal-based 95% confidence intervals, Year dummie
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Table 5 Effects of social network involvement on Kessler 6 scores by gender using RE GLS regressions

Men Women
Coef. SE 95% CI Coef. SE 95% CI1
Current Statuses:
Friendship ties -0.32"" (0.07) (-0.46, -0.18) -0.44" (0.10) (-0.63, -0.26)

Hobby activity -0.35"" (0.06) (-0.47,-0.23) -0.517"  (0.07) (-0.66, -0.37)
Neighborly ties ~ -0.23" (0.06) (-0.32,-0.13) -0.09 (0.06) (-0.21, 0.03)
Community work ~ -0.09 (0.06) (-0.23, 0.05) -0.16™  (0.05) (-0.26, -0.06)
One-year Lags:
Friendship ties -0.27" (0.07) (-0.40, -0.13) -0.17° (0.09) (-0.27,-0.03)
Hobby activity -0.16™" (0.05) (-0.26, -0.05) -0.12" (0.06) (-0.23,-0.02)
Neighborly ties ~ -0.10" (0.06) (-0.21,0.01) -0.06 (0.06) (-0.28, 0.03)
Community work  -0.06 (0.05) (-0.04, 0.16) -0.04 (0.06) (-0.07, 0.15)
Two-year Lags:
Friendship ties -0.17"" (0.06) (-0.29, -0.04) -0.18" (0.09) (-0.38,-0.02)
Hobby activity -0.14™ (0.05) (-0.25,-0.07) -0.19" (0.06) (-0.31,-0.08)
Neighborly ties -0.03 (0.06) (-0.14, 0.09) -0.02 (0.07) (-0.15,0.12)
Community work  0.09 (0.06) (-0.03, 0.12) 0.01 (0.05) (-0.09, 0.11)

RE GLS, random-effects generalized least squares method
"p<0.1,"p<0.05""p<0.01

Bootstrap robust standard errors are shown in parentheses, adjusted for clusters in districts. Normal-based 95% confidence intervals, Demographic, health, and socioeconom
factors as well as year dummies from 2008 to 2013 were controlled in the estimation.
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Table 6 Effects of social network involvement on Kessler 6 (K6) scores by K6 screening
cutoff and gender using RE GLS regressions

K6 =5
Men Women
Coef. SE 95% CI Coef. SE 95% CI1

Current Statuses:

Friendship ties -0.25" (0.13)  (-0.52,0.02) -0.43™"  (0.16) (-0.71,-0.14)

Hobby activity -0.54™  (0.12)  (-0.76,-0.31) -0.58™"  (0.11)  (-0.80, -0.35)

Neighborly ties -0.19 (0.13)  (-0.45,0.07) -0.247 (0.13)  (-0.49, 0.01)

Community work  -0.15 (0.14)  (-0.37,0.07) -0.22"  (0.11)  (-0.41,-0.02)
One-year Lags:

Friendship ties -0.26"™  (0.13)  (-0.56, 0.03) -0.27" (0.16)  (-0.62, 0.04)

Hobby activity -0.15" (0.11)  (-0.39,-0.01) -0.10" (0.11)  (-0.30,0.01)

Neighborly ties -0.16 (0.12)  (-0.39,0.07) -0.16 (0.13)  (-0.42,0.11)

Community work ~ 0.02 (0.12)  (-0.23,0.28) 0.02 (0.11)  (-0.17,0.22)
Two-year Lags:

Friendship ties -0.24™  (0.13)  (-0.52,-0.03) -0.27" (0.18)  (-0.60, 0.01)

Hobby activity -0.29 (0.11)  (-0.48,0.10) 0.01 (0.12)  (-0.12,0.31)

Neighborly ties 0.15 (0.13)  (-0.09, 0.40) -0.21 (0.14)  (-0.49, 0.07)

Community work ~ 0.21 (0.14)  (-0.06, 0.49) 0.00 (0.11)  (-0.18, 0.18)

Table 6 Effects of social network involvement on Kessler 6 (K6) scores by K6 screening cutoff
and gender using RE GLS regressions

K6 <5
Men Women
Coef. SE 95% CI Coef. SE 95% CI

Current Statuses:

Friendship ties -0.08™  (0.03) (-0.14, -0.02) -0.03 (0.04) (-0.13,0.07)

Hobby activity 0.02 (0.03) (-0.02, 0.06) -0.06 (0.03) (-0.13,0.01)

Neighborly ties -0.03 (0.03) (-0.09, 0.02) -0.04 (0.03) (-0.10, 0.02)

Community work  0.04 (0.03) (-0.03, 0.10) -0.01 (0.03) (-0.06, 0.04)
One-year Lags:

Friendship ties -0.01 (0.03) (-0.06, 0.05) -0.06 (0.05) (-0.16, 0.05)

Hobby activity 0.03 (0.03) (-0.02, 0.08) -0.02 (0.03) (-0.10, 0.05)

Neighborly ties -0.02 (0.03) (-0.07,0.03) 0.01 (0.03) (-0.05, 0.07)

Community work 0.01 (0.03) (-0.04, 0.06) 0.02 (0.03) (-0.04, 0.08)
Two-year Lags:

Friendship ties -0.02 (0.03) (-0.09, 0.05) -0.03 (0.04) (-0.12, 0.06)

Hobby activity -0.02 (0.03) (-0.08, 0.04) 0.01 (0.03) (-0.05, 0.06)

Neighborly ties -0.05 (0.03) (-0.11, 0.01) 0.00 (0.03) (-0.08, 0.08)

Community work  0.07 (0.03) (0.02,0.11) -0.03 (0.03) (-0.09, 0.03)

RE GLS, random-effects generalized least squares method

"p<0.1,"p<0.05, """ p<0.01

Bootstrap robust standard errors are shown in parentheses, adjusted for clusters in districts.
Normal-based 95% confidence intervals, Demographic, health, and socioeconomic

factors as well as year dummies from 2008 to 2013 were controlled in the estimation.
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F DI HER 2R R IR IE & 3 5 AT RE
PEANE L, ARAFFEAEE LTt 0 2 2%
W2 > TRIFEEND E VI FERTH -
7.

B
AMFFE TR B AV ETERE RS, BOK
(23T D JeATHFZE(Fiori et al., 2006;
Giurgescu et al., 2015; Kawachi and
Berkman, 2001; Pachucki et al., 2015) & [A]
%, SNHEEE & 11 9 SIER & DRICAD
MBI SN, &5I, 325014
Y—D5b, TKESEHW] & TR
M - Z3& | &9 Vinner layer” D RN R A3 e
HREL, DEFOEHV
®”intermediary layer” & [FEZNITEE) |
D outer layer” DJIA TR /NS < 72 B
BIZdH D & D FERIE, Linetal.(1999) &
AW TH 7=, F£7=, “outer layer’|ZD
WTIE, K6 A EICUET SRR
SHRITERINT, RERRIZ L=
T, PROFAEHRLRE IDERT H1H
MIZd 5 Z Enbiroi.

AWFZEM A OMGERR & LT, AAD
R E 1TV T, BT SN RIED
MO DI HEZ DNRBIRIL D & )RR
DELTE. £ 1OERKHEIZAON
DY, AARTIE, LMOTTRHMEICH
L C, SN OB 10%EA > K
BWVEMIZH D Z b, IO TR,
Bl 72 inner layer”® SN (28 T OJEE
REDTARINTEY, LEeno-T, K
i CRUBE IR LS B B MEIT e~
(Antonucci and Akiyama, 1987; Fu and
Noguchi, 2016), Z#k72 SN b DR %
ZTRT VI ENER Lo TWVD DI

D.
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#, LaL72\\ (Belle, 1987; Flaherty and
Richman, 1989; Kawachi and Berkman,
2001). Z 9 L7=fi#EU%, “outer layer”

& ”inner layer” % [RIRFIZEURZUCR A L7
G, IROREIDHMNTHZ &G
LY AR—hEb. s, “outer layer”
& intermediary layer” % [F]FFIZ AT D
&, K6 X 28 R332 DI,
HATIL, HIgcT DI Eh~D%
MM 2% —FEOZH R B LB 2 A
HERDGENRH DL ENRKEE o T
WD DO L7V (Kitayama et al., 2000;
Triandis, 2001). L7223->TC, Z 9 L7z
B2 AR, HIkiC I 1T 5t aEE)
ZIND K6 \Zxt3 2 g R a2 Mz LT
LE > TWDAREMEIEE V.

RBIZ, V= %L - AR — MBI
T O LEFEOERET L E LT2
DDET VN & 5 (Cohen and Wills, 1985;
Cohen, 2004; Kawachi and Berkman,

2001). A F L REEEET L EIL, AR
AZBERIPAFE LR WSS, Rk
IR E BB E W0, A F LA

D D GBI ENZREE T DHREL &

DEIHINVERTHDH. 7, A LR
ROAMEL1I0000 72, ZhRNPIH
END ERE SN TV DO EHENRE

7 /L (the main effect model) T 5. SN D

FEAEDS, H19 DIER DM NEEZ & - THE
FHERICHE R K6 DUENRNIT L A

EBE SN oD LT, #H o
JEIR DS A 5 40 D BE CUIRE PR 7o R IR RE
AWET D ARENEVE VD, KIS
DT FEEER D, BAROH EFEE
23175 SN & K6 & a3 LTI,

A N L AfREE T /L (the stress-buffering



model ) DZUMENRFE N E VWL LD, ZD
fE RN, Je1THFSE(Cohen and Wills, 1985;
Jimmieson et al., 2010; Kawachi and
Berkman, 2001; Mossakowski and Zhang,
2014) TR ONTIRER EEEHNTH S.

e R
INET, #HZ L DIATHIRICENT,
mooL Y=y Xy FU—Z(SN)&
DADHBINZ DV TIIRR % AeliFEM T
TED, £ DR EM (causality) |2 DV TlE
MR NN TH D Z L, 3
AERIS S BEERAYIC b 5 = BT o A 1345
SNTORVORBIRTH 5. AHFFEIL,
ARl —(E k9 2 1B B A 2 50 L C
W5 THh@EaEftera gl (EETEE - B
RLE GREEE « 1 BEOREY ; 2005-
2013 AE)DEFE A L, TEEREICE
FHID DL SN & DREHEICONTOE
AEWFZEZAT 5 2 & T, TEEHICET O
P A A GBI T 2 B ERORIL A 1R i
HZEEANETD.
ARBFZETIE, 55 1 \IFHE (2005 4)EF AT
DFHR7DS 50-59 ik T 5 15,242 4 ORIEH
Zxig e LT, #19 DFFIEIC Kessler 6
(K6), £72, 325D A ¥—572% SN
FEAE (inner(ACE, KON, HREE - Za%);
intermediary (T FT); outer ((E =S 0TE
#h)layers) & VY, WH OREMEIZHOWNT,
random-effects generalized least squares D F
B LTt ziTo 7z, stz -
TUE, BIFRERITO SN 220 T <, 1
RO 2H (AZREDOLEIE 1 FEOH
ETHDHD, 1HEKD24E) FiD lag D
% SN DEBIZONT HIRAEEZ (T > 72.
i, 350 AF¥—0SNWThd,

E.

11

K6 & OFEFHEMICAH B2 A OB B2
I7=23, TY inner SN ORENEHEH K
& <, inner SN & intermediary SN [Z-DU T
X, BELO HIRTOWRM E T K6 IZf
BICHET 0, 2RIRRRR L &b
W DHEICH D 2 ENbhotz. &5
2, SN OAFFEI, BHEX D btkody
23, 4D ORERDI A BB [EIEFH O I 03K
A7 IR BB A BT D ATREMED B 1
HARD T & EREIZEBIT D SN & K6 & D
FHEACIE, TA BV AFRERLE T V) D%
LPENRBFEWNZ EbroT.
AWFZEDRTZLL ERERIE, BIAE, HuliC
B D HBMEICEE Lz TR aRE s 7 v
AT ] ORI D JRA T B8 Ok iR
ICBWTHHEBELRBREEAFOEE X
Lbihvd
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