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ABSTRACT 

 

 

The aim of the present study was to investigate the mediating effects of health-related behaviors 

on the relationship between neighborhood trust and self-rated health by gender. We conducted a 

cross-sectional study in A Town, Okinawa in 2011. A questionnaire survey was sent to 7,425 

residents (aged 20-79 years) who were selected random sampling from the Basic Resident 

Register. The number of responses and response rate were 1,271 (583 men, 688 women) and 

17.1%, respectively. The questionnaire consisted of self-rated health as dependent variable, 

neighborhood trust as independent variable, health-related behaviors (breakfast intake, smoking, 

alcohol intake, sleeping habits and physical activity) as mediating variables, and socioeconomic 

and demographic variables as control variables. We applied logistic regression analysis to 

clarify the mediating effect using the traditional mediational model of Baron and Kenny and 

Sobel test. As results, neighborhood trust was significantly associated with self-rated health in 

both men (adjusted odds ratio [AOR] = 3.2, 95% confidence interval [CI] = 1.6-5.9) and women 

(AOR = 2.08, 95%CI = 1.10-3.90), that the magnitude of the association was higher in men than 

in women, and that the associations were mediated by health-related behaviors such as alcohol 

intake in men (Sobel test statistics = 2.07, p = 0.038) and sleep duration in women (Sobel test 

statistics = 2.06, p = 0.039). This study suggests the importance of neighborhood social capital 

for health, especially in men’s health, and show that the association was mediated by 

health-related behaviors; alcohol intake in men and sleep duration in women. Furthermore, the 

measures to promoting neighborhood social capital might improve drinking behaviors in men 

and sleep duration in women, and its effect on health behaviors could lead to improved 

self-rated health.  

 

Key words: neighborhood social capital, self-rated health, health-related behavior, mediating 

effect, gender difference 
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INTRODUCTION 

 

As dispar i t i es  in  heal th  s ta tus  that  accompany the  economic  d i spar i t ies  of  

recent  years  have  become more  evident  in  J apan ,  a  soc ie ty mus t  be  rea l ized  in  

which  communi ty-dwel l ing people  can  have  equal  access  to  hea l th  care  and 

wel fare  services  by encouraging them to  t rus t  the i r  ne ighbors  and  suppor t  each  

o ther .  Wi th in  th is  context ,  Heal thy Japan  21  ( second i ssue)  poin ted  out  the 

impor tance  of  promot ing soc ia l  capi ta l  as  a  means  toward  th i s  end  and  focused  on  

" the  main tenance  and  improvement  of  the  soc ia l  envi ronment ,"  such  as  cor rect ing 

d i spar i t i es  in  hea l th s ta tus  and  improving hea l th -re la ted  l i fes tyles  and  soc ia l  

envi ronments 1 ) .  Putnam’s  def in i t ion  of  soc ia l  capi ta l  commonly adopted  in  publ ic  

hea l th  research  i s  that  fea tures  of  soc ial  organiza t ion ,  such  as  t rus t ,  norms ,  and  

ne tworks ,  can  improve  the  e f f icacy of  soc ie ty by fac i l i t a t ing coordina ted  

ac t ions 2 ) .  

Many s tudies  have  examined the  assoc ia t ion  be tween soc ia l  cap i ta l  and  

hea l th  outcomes :  mor ta l i ty3 ) ,  hear t  d i sease 4 ) ,  depress ion 5 ,  6 ) ,  wel l -be ing 3 ,  7 ) ,  

denta te  s ta tus 8 ) ,  and  the  inc idence  of  funct iona l  d i sabi l i ty9 ) .  In  addi t ion ,  many 

previous  s tudies 3 )  have  examined the  re la t ionship  be tween soc ia l  capi ta l  and 

se l f -ra ted  hea l th ,  which  i s  used  in  many ep idemiologica l  s tudies  for  i t s  u t i l i ty  in  

predic t ing mor ta l i ty  and  morbid i ty1 0 ) .  In  a  meta -ana lys i s  o f  e l igib le  s tudies  

conducted  in  2013 tha t  assessed  the  b ivar i a te  assoc ia t ion  of  soc ia l  capi ta l  wi th  

se l f -repor ted  hea l th  and  a l l -cause  mor ta l i ty ,  soc ia l  capi ta l  ( i . e . ,  t rus t )  increased 

the  odds  of  good hea l th  by 32% (95% CI  =  19%,  46%) 1 1 ) ,  ind ica t ing tha t  soc ial  

capi ta l  can  be  considered  one  of  the  mos t  impor tan t  de te rminants  of  ind ividua l  

hea l th .  
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The hypothes ized  mechanism l inking  soc ia l  capi ta l  to  individua l  hea l th  i s  

tha t  soc ia l  capi ta l  might  a f fec t  ind ividua l  hea l th  by promot ing and  cont ro l l ing an  

individua l ’ s  hea l th -re la ted  behaviors  through  fac i l i t a t ion  of  more  rap id  access  to  

hea l th  informat ion  and  by exer t ing norms  and  soc ia l  cont ro l  over  deviant  

hea l th-re la ted  behaviors 1 3 ) .  Al though  l i t t l e  has  been  repor ted  on  the  mechanisms  

under lying the  l ink  be tween soc ia l  capi ta l  and  hea l th  outcomes ,  the  Dutch  

Nat iona l  Survey of  Genera l  Prac t ice  found a  pos i t ive  assoc ia t ion  be tween 

ne ighborhood soc ia l  capi ta l  and  se l f -ra ted  hea l th ,  media ted  by hea l th -re la ted 

behaviors  such  as  phys ica l  ac t ivi t y,  and  concluded tha t  promot ing both  

ne ighborhood  soc ia l  capi ta l  and  phys ica l  ac t ivi ty might  be  the  mos t  success fu l  

approach  to  improving hea l th 1 2 ) .  On the  o ther  hand,  Poor t inga’s  s tudy in  Br i ta in 

revea led  no  media ted  e f fec t s  on  the  re la t ionship  be tween ne ighborhood soc ia l  

capi ta l  and  se l f -ra ted  hea l th  by hea l th -re la ted  behaviors  such  as  smoking ,  a lcohol  

in take ,  and  f ru i t  and  vegetable  consumpt ion 1 4 ) .  A  cons i s ten t  conclus ion  has  ye t  to  

be  reached on  the  hypothes i s  tha t  hea l th  behaviors  media te  the  cor re lat ion 

be tween soc ia l  capi tal  and  se l f -ra ted  hea l th .  Fur thermore ,  a  major  c i t ed  c r i t i c i sm 

of  previous  s tudies  involves  the  cor re la t ion  be tween soc ia l  capi ta l  and  se l f -ra ted 

hea l th .  Previous  s tudies  have  not  examined the  cor re la t ion  by gender 1 5 ) ,  a l though  

some s tudies  have  repor ted  gender  d i f fe rences  in  the  re la t ionship  be tween soc ia l  

capi ta l  and  hea l th 1 6 - 1 8 ) .  For  example ,  Er iksson  e t  a l . 1 7 )  showed a  pos i t ive  

assoc ia t ion  between soc ia l  capi ta l  and  sel f - ra ted  hea l th  in  women but  not  in  men 

1 8 ) .  In  cont ras t ,  Ota  H.  repor ted  tha t  lower  leve l s  of  soc ia l  capi tal  were  assoc ia ted 

wi th  poorer  se l f -ra ted  hea l th  in  men  but  not  in  women.  As  ment ioned  above ,  both  

the  assoc ia t ion  be tween soc ia l  capi tal  and  se l f -ra ted  hea l th  and  i t s  mechanism 

need  to  be  examined by gender .   

The  a ims  of  th i s  s tudy  are  to  inves t iga te  (1)  whether  soc ia l  capi ta l  i s  



3 
 

assoc ia ted  wi th  se l f -r a ted  hea l th ;  (2)  whether  the  assoc ia t ion  and  magni tude  of  

the  assoc ia t ion  d i f fer  by  gender ;  (3)  whether  the  assoc ia t ion be tween soc ia l  

capi ta l  and  se l f -ra ted  hea l th  i s  media ted  by hea l th  behaviors  such  as  breakfas t  

in take ,  smoking,  a lcohol  in take ,  s leep  du ra t ion ,  and  phys ica l  ac t ivi ty;  and  (4)  

whether  the  media t ing e f fec t s  d i f fe r  by gender .  

 

METHOD 

 

In  2011,  we  conducted  a  c ross -sec t iona l  s tudy in  A Town,  Okinawa 

Prefec ture ,  J apan .  A ques t ionnai re  survey was  sent  to  7 ,425 res idents  (aged  20-79  

years )  who were  se lec ted  us ing 30% random sampl ing by ward ,  sex ,  and  age  f rom 

the  Bas ic  Res ident  Regis te r.  The  number  of  responses  and  response  ra te  were  

1 ,271 (583 men,  688  women)  and  17 .1%,  respec t ive ly.  The  s tudy pro tocol  was  

approved by the  Eth ics  Commit tee  of  the  Univers i ty  of  the  Ryukyus .  

The  main  outcome var iab le  was  se l f -ra ted  hea l th ,  a  commonly used  indica tor  

of  overa l l  hea l th  in  soc ia l  ep idemiology.  Se l f -ra ted  hea l th  was  assessed  wi th  a  

s ingle  ques t ion:  “ In  genera l ,  would  you say your  hea l th  i s  exce l len t ,  very good,  

good,  fa i r  or  poor?”  The  response  was d ichotomized  wi th  (1)  represent ing 

exce l len t  to  good hea l th  and  (0)  represent ing fa i r  or  poor  hea l th .  We measured 

ne ighborhood t rus t  as  ne ighborhood soc i a l  capi ta l  wi th  re ference  to  previous  

s tudies 1 9 - 2 1 ) .  Neighborhood t rus t  was  measured  by the  s ingle  ques t ion  “People 

a round my ne ighborhood t rus t  each  o ther.”  We c lass i f i ed  responses  in to  two 

ca tegor ies :  “ t rus t  (1)”  represent ing “ to ta l ly agree ,”  “agree ,”  and  “do  not  t rus t  (0)”  

represent ing “neut ral ,”  “don’t  agree ,”  and  “ to ta l ly don’t  agree .”  Five  

measurements  of  hea l th-re la ted  behaviors ,  namely,  b reakfa s t  i n take ,  smoking,  

a lcohol  in take ,  s leeping habi t s  and  phys ica l  ac t ivi t y served  as  media t ing  
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var iab les  in  th i s  s tudy.  We measured  breakfas t  in take  by  asking one  ques t ion  

“How of ten  do  you  ea t  breakfas t?”  We col lapsed  responses  in to  two ca tegor ies ,  

everyday (1)  and  somet imes  and  never  (0) 2 5 ) .  The  p revious  s tudy has  been  

conf i rmed  tha t  the  regu la r  in take  o f  b reak fas t  has  wide  rang ing  imp l ica t ions  fo r  

lower  body mass  index 2 6 ) ,  improved  appe t i t e  con t ro l 2 7 ) ,  and  lack  o f  b reakfa s t  was  a  

fac to r  o f  increa s ing  the  r i sk  o f  dev ia t ion  o f  nu t r ien t  in take 2 8 ) .  The  smoking 

ques t ion  (“Do you smoke?”)  conta ined  four  a l t e rnat ives .  We col lapsed  the 

four-ca tegory var iab le  of  smoking s ta tus  in to  two categor ies :  qu i t te r s  and 

non-smokers  (1)  and  non-da i ly and  da i l y  smokers  (0) 2 2 ) .  Alcohol  in take  was  

assessed  by ca lcu la t ing the  amount  of  to ta l  e thanol  in take  f rom the  number  of  gou

（ 1  gou  = 180  ml） ,  d r inking f requency,  and  type  of  a lcohol .  The  resu l t  was 

conver ted  to  amount  of  e thanol  per  day.  We col lapsed  the  quant i ty of  e thanol  

consumed in  a  day in to  modera te  a lcohol  intake  <  23  g/day (1)  and  b inge  a lcohol  

in take  >  23  g/day (0 ) 2 4 ) .  S leep  dura t ion  was  measured  by one  ques t ion:  "How 

many hours  do  you s leep  in  a  typica l  n ight?”  Responses  were  ca tegor ized  in to 

four  groups :  5  h  or  l ess ,  6  h ,  7  h ,  and  8  h  or  more  of  s leep .  Par t i c ipants ’ s leep 

dura t ion  was  c lass i f ied  in to  two ca tegor ie s  wi th  re ference  to  a  previous  s tudy.  

Heal thy s leep  dura t ion  was  def ined  as  >7  h (1) ,  and  unhea l thy s leep  dura t ion  was 

def ined  as  <7 h  (0) 2 3 ) .  We used  the  shor t  vers ion  of  the  In te rna t iona l  Phys ical  

Act ivi ty Ques t ionnai re  ( IPAQ) ,  recommended for  the na t iona l  preva lence 

s tudies 2 9 ) ,  to  assess  par t i c ipants ’ phys ica l  ac t ivi ty.  We ass igned  three  ca tegor ies  

of  phys ica l  ac t ivi ty  ( low,  modera te ,  and  h igh)  based  on  the  IPAQ scor ing 

manual 3 0 ) ,  which  were  then  c lassi f i ed  in to  two groups ,  modera te  and  h igh  PA (1)  

and  low PA (0) .  Par t ic ipants  were  asked  about  the  fo l lowing soc ioeconomic  and 

demographic  var iab les :  sex ,  age  (20s ,  30s ,  40s ,  50s ,  60-64  and  65-79) ,  educa t ion  

leve l  (be low high  school ,  h igh  school ,  voca t iona l  school  and  j unior  co l lege ,  and  

http://ejje.weblio.jp/content/quantity
http://ejje.weblio.jp/content/quantity
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univers i ty  or  h igher )  and  mar i ta l  s t a tus  (mar r ied ,  unmarr ied ・ divorce ,  and  

unmarr ied) .  According to  age ,  we  col lapsed  s ix  ca tegor ies  in to  three  ca tegor ies :  

20 -39 ,  40 -59  and  60-79 ,  because  def lec t ion  occur red  in  the  f requency when we  

put  i t  as  a  cont rol  var iab le  by 10  years  o ld  age  d ivi s ion .  These  soc ioeconomic  and  

demographic  var iab les ,  which  could  be  potent ia l  confounders ,  se rved  as  cont ro l  

var iab les .   

Analyt ic  s trategy 

We appl ied  logis t i c  regress ion  ana lys i s  to  es t imate  the  media t ing e ffec t  o f  

hea l th  behaviors  on  the  assoc ia t ion  be tween ne ighborhood  t rus t  and  se l f -ra ted  

hea l th  by gender  us ing SPSS vers ion  20 .0J  (SPSS,  Tokyo,  J apan) .  Samp le  s ize  

requ i red  fo r  log i s t ic  regre ss ion  ana lys is  tha t  was  used  in  p resen t  s tud y,  was  

ca lcu la ted  by P eduzz i  P.  e t  a l . 3 2 ) ,  me thod;  number  o f  exp lana t ion  va r iab les  ×  10  =  

the  number  o f  even ts  per  p red ic t ive  var iab le .  In  the  case  o f  the  p resen t  s tud y,  the  

compu ta t iona l  expre ss ion  was  5  (number  o f  exp lana t ion  va r iab les )  ×  10  =  50  ( the  

min imum number  o f  peop le  wi th  poor  s e l f - r a ted  hea l th ) .  The  percen tages  o f  poor  

se l f - ra ted  hea l th  wh ich  have  revea led  on  the  p revious  s tudy 1 7 ,  1 8 )  were  abou t  20  % to  

25%.  The  min imum number  o f  par t ic ipan ts  r equ i red  in  p re sen t  s tudy was  es t imated  

to  be  f rom 200  to  400  people  on  men  and  women,  respec t ive ly.  As  descr ibed  above ,  

the  number  o f  men  and  women  in  p resen t  s tudy was  583  and  688 ,  respec t ive l y,  so  

th is  s tudy has  su ff ic ien t  sample  s ize . The media t ion  ana lys i s  in  th i s  s tudy  was  

broadly adapted  f rom the  t rad i t ional  media t iona l  model  of  Baron  and  Kenny 3 1 ) ,  

which  has  been  used  in  many s tudies 1 9 , 3 3 )  and  proved tha t  media ted  e ffec t 3 1 ) ,  i s  

appropr ia te  i f  the  fo l lowing condi t ions  a re  sa t i s f ied  (Fig.  1) :  (a )  the  assoc ia t ion 

be tween independent  var iab le  (ne ighborhood t rus t )  and  media t ing var iab le  

(hea l th-re la ted  behaviors )  (Pa th  1)  i s  s igni f icant ;  (b)  the  assoc iat ion  be tween the  

independent  var iab le  and  dependent  var iab le  ( se l f -ra ted  hea l th)  (Pa th  2)  is  

http://www.ncbi.nlm.nih.gov/pubmed/8970487
http://www.sciencedirect.com/science/article/pii/S0091743506002623#bib2
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s igni f icant  (d i rec t  e ffec t ) ;  and  (c )  the  assoc ia t ion  be tween the  media t ing var iab le  

and  dependent  var iab le  (Pa th  3)  i s  s igni f icant .  Fur thermore ,  on  Pa th  4 ,  which  

cas t s  the  media t ing  var iab le  as  a  cont ro l  var iab le  onto  Pa th  2 ,  the  assoc ia t ion 

be tween the  media t ing var iab le  and  dependent  var iab le  i s  s igni f icant .  In  th i s  

Pa th4 ,  s igni f icant  decreases  in  coeff ic ien t s  s igni fy a  media ted  ( indi rec t )  e ffec t  of  

hea l th-re la ted  behaviors .  To  eva lua te  s igni f icant  decreases  in  coeff ic ien t s ,  we  

per formed the  Sobel  t es t 3 4 )  us ing Preacher ' s  Sobel  t es t  web page .  The  Sobe l  tes t  

has  been  the  bes t  me thod  of  tes t ing  the  s ign i f icance  o f  med ia t ion  e ffec ts ,  because  i t  

have  been  shown  to  have  h ighe r  power  than  ano the r  method 3 5 ) ,  e spec ia l ly  on  la rge  

enough  samp les  ( i . e . ,  n  >  400 ) 3 6 ) .  For  a l l  ana lyses ,  we  con t ro l led  for  age ,  

educa t ion  leve l ,  and  mar i ta l  s t a tus  as  potent ia l  confounders .  To address  the i s sue 

of  miss ing da ta  for  these  var iab les ,  we  imputed  miss ing da ta  us ing the  mul t ip le  

imputa t ion  model  and  crea ted  f ive  imputed  da ta  se t s  pooled  toge ther  by Rubin 's  

ru les 3 7 )  us ing  SPSS vers ion  20 .0J .  Mul t ip le  imputa t ion  i s  a  method  in  which  

miss ing da ta  a re  predic ted  based  on  known da ta  and  on  the  pa t tern  of  the  miss ing 

da ta 3 8 ) .  In  the  mos t  genera l  methods ,  par t i c ipants  wi th  miss ing  da ta  a re  exc luded 

f rom s ta t i s t i ca l  ana lys i s  or  miss ing da ta  a re  subs t i tu ted  wi th  the  average  of  

observed  da ta  for  tha t  var iab le  in  o ther  par t i c ipants .  However ,  bo th  methods  have  

severe  drawbacks  po tent ia l ly  l eading to  smal le r  sample  s i zes  and  resu l t ing in  

b iased  es t imates  and /or  s tandard  e r rors 3 9 ) .  Such  b iases  can  be  overcome us ing 

mul t ip le  imputa t ions  tha t  a l low individua ls  wi th  incomple te  da ta  to  be  inc luded 

in  ana lys i s 4 0 ) .  

 

RESULTS 

 

Table  1  presents  the descr ip t ive  character i s t i cs  of  the par t i c ipants .  More 
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than  80% of  par t i c ipants  repor ted  tha t  the i r  ne ighbors  t rus t  each  o ther.  The 

propor t ion  of  par t i c ipants  who eva lua ted  the i r  genera l  hea l th  as  good or  very  

good  was  79 .2%.  Regarding hea l th -re la ted  behaviors ,  two-th i rds  of  par t i c ipants  

had  hea l thy behaviors  for  a l l  behaviors  except  phys ica l  ac t ivi t y.  Table  2  shows 

tha t  l iving in  a  ne ighborhood wi th  perceived  h igh  t rus t  was  assoc ia ted  wi th 

increased  odds  of  modera te  a lcohol  in take  in  men (Pa th  1) .  As  ne ighborhood t rus t  

was  not  assoc ia ted  wi th  b reakfas t  in take ,  smoking,  s leep  dura t ion ,  or  phys ica l  

ac t ivi ty,  these  hea l th  behaviors  d id  not  se rve  as  media tors  in  men.  In  cont ras t ,  in  

women,  l iving  in  ne ighborhoods  wi th  pe rce ived  h igh  t rus t  was  s igni f icant ly 

assoc ia ted  wi th  increased  odds  of  good  breakfas t  in take  and  good s leep  dura t ion .  

Smoking,  a lcohol  in take ,  and  phys ica l  ac t ivi ty were  not  assoc ia ted wi th 

ne ighborhood t rus t  in  women.  Therefore  these  three  behaviors  d id  not  se rve  as  

media tors .  P a th  2  in  Tab le  3  shows  re su l t s  o f  the  d i rec t  e ffec t  o f  ne ighborhood  t ru s t  

on  se l f - ra ted  hea l th  in  men .  P ar t ic ipan ts  who  dec ided  tha t  the i r  ne ighbors  t rus ted  

each  o ther  were  3 .2  t imes  more  l ike ly to  perce ive  the i r  hea l th  as  good  compared  wi th  

par t ic ipan ts  who  dec ided  tha t  the i r  ne ighbo rs  d id  no t  t rus t  each  o ther (AOR  =  3 .2 ,  

95%CI= 1 .8 -5 .9 ) .  P a th  3  in  Tab le  3  shows re su l t s  o f  the  a ssoc ia t ion  be tween  a lcoho l  

in take  a s  a  med ia to r  and  se l f - ra ted  hea l th  in  men .  Mode ra te  a lcohol  in take  was  

assoc ia ted  wi th  good  se l f - ra ted  hea l th  (AOR  =  2 .1 ,  95%CI  =  1 .3 -3 .3 ) .  P a th  4  in  Tab le  

3  shows  re su l t s  o f  the  med ia t ing  e ffec t  o f  ne ighborhood  t ru s t  w i th  se l f - ra ted  hea l th .  

The  d i rec t  e ffec t  o f  ne ighborhood  t rus t  on  se l f - ra ted  hea l th  shown in  P a th  2  was  

no tab ly a t tenua ted  bu t  rema ined  s ign i f ican t  by inc lud ing  a lcohol  i n take  (media t ing  

e ffec t ) ,  and  the  s ign i f icance  o f  the  reduc t ion  was  observed  by the  Sobe l  tes t  ( te s t  

s ta t i s t ic s  =  2 .07 ,  p  =  0 .038) .  P a th  2  in  Tab le  4  shows  the  d i rec t  e ffec t  o f  

ne ighborhood  t rus t  on  se l f - ra ted  hea l th  in  women.  Tha t  i s ,  Women par t ic ipan ts  who  

dec ided  the i r  ne ighbo rs  t rus t ed  each  o ther  were  2 .1  t imes  more  l ike ly  to  perce ive  
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the i r  hea l th  as  good  than  those  who  dec ided  tha t  the i r  ne ighbor s  d id  no t  t rus t  each  

o ther  (AOR  =  2 .1 ,  95%CI  =  1 .1 -3 .9 ) .  P a th  3 -1  in  Tab le  4  shows resu l t s  o f  the  

assoc ia t ion  be tween  ea t ing  hab i t s  as  a  med ia to r  and  se l f - ra ted  hea l th .  The  

assoc ia t ion  be tween  in take  and  se l f - ra ted  hea l th  in  women was  non -s ign i f ican t  (AOR  

=  1 .3 ,  95%CI  =  0 .7 -2 .2 ) .  P a th  3 -2  in  Tab le  4  shows  tha t  good  s l eep  dura t ion  a s  a  

med ia to r  was  as soc ia ted  wi th  good  se l f -ra ted  hea l th  (AOR  =  2 .4 ,  95%CI = 1 .3 -4 .5 )  in  

women.  P a th  4  in  Tab le  4  shows resu l t s  o f  the  med ia t ing  e ffec t  o f  s leep  dura t ion  on  

the  assoc ia t ion  be tween  ne ighborhood  t rus t  and  se l f - ra ted  hea l th  in  women .  The  

d i rec t  e ffec t  o f  ne ighborhood  t rus t  on  se l f - ra ted  hea l th  shown  in  P a th  2  was  

cons iderab ly a t tenua ted  and  no t  s ign i f ican t  even  fo r  s leep  du ra t ion ,  and  the  Sobe l  

tes t  revea led  tha t  the  a t tenua t ion  was  s ign i f ican t  ( te s t  s ta t i s t ics  =  2 .06 ,  p  =  0 .039) .  

 

DISCUSSION 

 

This  s tudy revea led  tha t  ne ighborhood t rus t  was  s igni f icant ly  assoc ia ted 

wi th  se l f -ra ted  hea l th  in  both  men and women,  tha t  the  magni tude  of  the 

assoc ia t ion  was  higher  in  men than  in  women,  and  tha t  the  assoc ia t ions  were 

media ted  by  hea l th -r e la ted  behaviors  such  as  dr inking in take  in  men and s leep  

dura t ion  in  women.   

Neighborhood t rus t  was  pos i t ive ly cor re la ted  wi th  se l f -ra ted  hea l th  in  both 

men and women .  In  o ther  words ,  people  wi th  good  perce ived  ne ighborhood  t rus t  

were  l ike ly to  have  good  se l f -ra ted  hea l th .  Al though our  resu l t s  a re  cons i s ten t  

wi th  th i s  previous  s tudy 4 - 6 ,  8 ) ,  the  assoc iat ion  be tween ne ighborhood t rus t  and 

se l f -ra ted  hea l th  was  gendered ,  and  the  magni tude  of  the  assoc i a t ion  was  grea te r  

in  men than  in  women.  Given  one  major  c i t ed  c r i t i c i sm of  pr ior  s tudies  was  not  

examining  d i f fe rent ial  e f fec t s  of  soc ia l  capi ta l  by gender 1 5 ) ,  the  s tudy by Staf ford  
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e t  a l . 4 1 ) ,  r evea led  a  s igni f icant  assoc ia t ion  in  women but  not  in  men.  Frank e t  a l .  

4 2 )  found no  assoc ia t ion  be tween count ry-l eve l  soc ia l  capi ta l  and  se l f -ra ted  hea l th  

in  both  men  and  women.  The  above  f indings  on  gender  d i f fe rences  in  the  

assoc ia t ion  were  incons i s ten t .  In  genera l ,  women were  more  l ike ly to  spend more  

t ime in  ne ighborhoods  conduct ing  domes t ic  work such  as  shopping  a t  loca l  

grocery s tores  or  car ing for  ch i ldren  and  the  e lder ly,  and  were  more  l ike ly to  

e f fec t ive ly c rea te  and  main ta in  loca l  soc ia l  ne tworks 4 3 ,  4 4 ) .  In  addi t ion ,  gender  

d i f fe rences  were  observed  even  regard ing j udgments  of  se l f -ra ted  hea l th .  

Se l f -ra ted  hea l th  in  men was  in t imate ly connec ted  to  nega t i ve  exper iences  main ly 

l inked  to  ser ious  d i seases .  In  cont ras t ,  women were  dependent  on  problems 

concern ing o ther  fami ly members  and  the i r  l iving envi ronment 4 5 ) .  Therefore ,  we 

expec t  the  inf luence  of  ne ighborhood soc ia l  capi ta l  on  se l f -ra ted  hea l th  to  be 

grea te r  in  women than  in  men.  Al though reasons  for  the  grea te r  assoc ia t ion  found 

in  men than  in  women  in  the  present  s tudy r emain  unc lear ,  we  can  sugges t  severa l  

poss ib i l i t i es  rela ted  to  changes  in  the  soc iocul tura l  background  in  recent  years ,  

such  as  women 's  ro l e  in  the  fami ly  and  workplace  soc ia l  envi ronment .  The 

employment  ra te  of  women was  62 .5%,  and  i t  has  become the  h ighes t  ra te  ever  in  

J apan 4 6 ) .  Wi th  increased  Women employment ,  the  ch i ldcare  par t i c ipa t ion  in  men  

has  increased  and  i s  a  very h igh  ra te  in  the  s tudy area  (41 .8%)  compared  wi th  tha t  

in  J apan  (25 .4%) 4 7 ) .  Fur thermore ,  in  the  s tudy area ,  many worker s  were  employed  

by fami ly-owned bus inesses  (about  30%) 4 8 ) ,  which  sugges t s  tha t  the  t rad i t ional  

work envi ronment  has  been  thought  to  s t rengthen  men’s  t i es  to  the i r  communi ty  

and  inf luence  se l f -ra ted  hea l th .  In  fac t ,  p revious  s tudies  have  found workplace  

envi ronment  to  be  assoc ia ted  wi th  se l f -ra ted  hea l th 5 ,  2 2 ) ,  wh ich  leads  us  to  

conj ecture  that  changes  in  women’s  domes t ic  ro les ,  men’s  par t i c ipat ion  in  

housework ,  and  a  t rad i t iona l  work envi ronment  a f fec t  the  re lat ionship  be tween 
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workplace  envi ronment  and  se l f -ra ted  hea l th ,  and  tha t  the  magni tude  of  the  ef fect  

of  ne ighborhood soc ia l  capi tal  on  heal th  is  grea te r  in  men.  Fur ther  inves t iga t ion 

i s  needed on  gender  pa t te rns  regard ing ne ighborhood  t rus t  and  se l f -ra ted  hea l th .   

Al though l i t t l e  has  been  repor ted  on  the  mechanisms  under lying the  l ink 

be tween ne ighborhood soc ia l  capi ta l  and  hea l th  outcomes ,  the  Dutch  Nat iona l  

Survey found a  pos i t ive  assoc ia t ion  be tween ne ighborhood t rus t  and  se l f -ra ted  

hea l th ,  media ted  by hea l th-re la ted  behaviors  such  as  phys ica l  ac t ivi ty1 2 ) .  When  

we inves t iga ted  the  media t ion  e ffec t s  of  the  assoc ia t ion  be tween ne ighborhood 

t rus t  and  se l f -ra ted  hea l th  by gender,  we  found gender  d i ffe rences  in  the 

mechanism under lying the  re la t ionship .  That  i s ,  ne ighborhood t rus t  in f luences 

individua l  hea l th  in  two d i rec t ions  in  men:  the  d i rec t  e ffec t  of  ne ighborhood  t rus t  

and  the  media t ing e ff ec t  of  a lcohol  habi t s .  On the  o ther  hand,  neighborhood t rus t  

does  not  d i rec t ly a ffec t  se l f -ra ted  hea l th  but  does  have  a  med ia t ing e ffec t  on 

se l f -ra ted  hea l th  via  s leeping habi t s  in  women.   

Concern ing about  the  assoc ia t ion  be tween ne ighborhood soc ia l  capi ta l  and 

dr inking behaviors ,  Lin  e t  a l . 4 9 )  sugges ted  tha t  ind ividua ls  who perce ived  the i r  

ne ighborhood as  more  cohes ive  had  lower  quant i t i es  of  consumpt ion  per  dr inking  

occas ion  a l though h igher  annual  f requencies  of  a lcohol  consumpt ion  a t  the 

individua l  l eve l .  The  resu l t s  ind ica te  tha t  ne ighborhood  soc ia l  capi ta l  a t  the 

individua l  l eve l  i s  an  impor tan t  fac tor  in  decreas ing a lcohol  consumpt ion .  One  

explana t ion  for  the  assoc ia t ion  i s  tha t  ne ighborhood  t rus t  can  be  benef ic ia l  for  

coping wi th  s t ress 4 9 ) ,  which  reduces  b inge  d r inking  because  soc ia l  suppor t  to  he lp  

cope  wi th  da i ly s t ress  i s  more  eas i ly obta ined  by people  wi th  perce ived  h igh  t rus t  

in  the i r  ne ighborhoods 2 0 ,  4 3 ) .  Also ,  ne ighborhood t rus t  can  be  benef ic ia l  for  soc ia l  

cont ro l  in  t e rms  of  reducing a lcohol  consumpt ion 4 9 ) .  Dr inking a lcohol  i s  an  

impor tan t  soc ia l  event ,  espec ia l ly among men,  and  soc ia l  ne tworks  were  be t te r  

http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=22142140
http://onlinelibrary.wiley.com/doi/10.1111/j.1465-3362.2011.00385.x/full#b27
http://onlinelibrary.wiley.com/doi/10.1111/j.1465-3362.2011.00385.x/full#b27
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among modera te  dr inkers  compared  wi th  nondr inking or  heavy dr inkers  among 

middle -aged  Japanese  men 5 0 ,  5 1 ) .  As  descr ibed  above ,  these  r esu l t s  l ead  us  to  

conj ecture  tha t  h igher  perce ived  ne ighborhood t rus t  might  reduce  an  individua l ’s  

deviant  dr inking due  to  lower  l eve l s  o f  s t ress ,  and  good dr inking habi t s  enhance  

good se l f -ra ted  hea l th  in  men.   

Al though few s tudies  have  found an  assoc ia t ion  be tween ne ighborhood t rus t  

and  s leep 1 2 ,  5 2 ) ,  compar ing our  resu l t s  wi th  those  of  previous  s tudies  i s  d i ff i cul t  

because  previous  s tudies  eva lua ted  soc ia l  capi ta l  or  s leep  condi t ions  by d i ffe rent  

components  and  ana lys i s  methods ,  and  inc luded both  men and women.  In  the  

present  s tudy,  the  re la t ionship  be tween se l f -ra ted  hea l th  and  ne ighborhood  t rus t  

was  media ted  by s leep  dura t ion  in  women  but  not  in  men.  The reasons  for  the 

gender  d i ffe rence  in  s leep  d i s turbance  a re  tha t  women  and men are  a t  r i sk  for  

d i ffe rent  types  of  s t ress -re la ted  d i sorders ,  wi th  men a t  grea te r  r i sk for  

a lcohol -use  d i sorders  and  women a t  grea t e r  r i sk for  depress ion ,  anxie ty,  and  

insomnia 5 3 ) ,  and  women typica l ly have  a  grea te r  share  of  household  

respons ib i l i t i es  which  lead  to  increased  d i ff i cu l ty fa l l ing or  s taying  as leep 5 4 ) .  

People  wi th  perce ived  low ne ighborhood t rus t  have  l imi ted  access  to  resources  

such  as  medica l  care ,  in format ion ,  and  emot iona l  suppor t  f rom the i r  ne ighbors .  

Such  resources  migh t  he lp  women reduce  the i r  household  respons ib i l i t i es  and 

work-fami ly conf l i c t s  tha t  can  lead  to  worse  menta l  hea l th 5 5 ) .  Also ,  h igh  t rus t  

l eve l s  could  be  a  re f lec t ion  of  low leve l s  of  perce ived  soc ia l  s t ress  and  anxie ty.  

In  fac t ,  Takagi  e t  a l .  5 5 )  r epor ted  an  assoc ia t ion  be tween h igh  ne ighborhood t rust  

and  low cr ime vic t imiza t ion ,  l eading to  l e ss  s t ress  and  anxie ty 5 5 ) .  This  f inding 

sugges t s  tha t  perce ived  h igh  t rus t  in  one’s  ne ighborhood has  a  pos i t ive  e ffec t  on 

s leep  dura t ion ,  and good s leep  habi t s  have  good hea l th  e ffec t s ,  espec ia l ly in  

women.  
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LIMITATIONS 

 

   This  s tudy has  some l imi ta t ions .  F i r s t ,  we  measured  ne ighborhood  soc ia l  

capi ta l  as  cogni t ive  ne ighborhood  soc ia l  capi ta l  us ing a  ques t ionnai re  i t em 

commonly  used  in  previous  s tudies 2 1 ,  5 6 ) ,  even  though some of  the  mos t  confus ing  

and  cr i t i ca l  aspect s  of  

 soc ia l  capi ta l  a re  tha t  i t  i s  vaguely def ined  and  lacks  a  uni f ied  approach  to 

measurement .  Second ,  the  c ross -sec t iona l  des ign  makes  i t  imposs ib le  to  c la r i fy 

causa l  assoc ia t ions be tween ne ighborhood t rus t  and  se l f - ra ted  hea l th .  A 

longi tudina l  s tudy i s  needed to  conf i rm causa l  assoc ia t ions .  F ina l ly,  the  overa l l  

r esponse  ra te  in  th i s  s tudy was  low (17 .1%)  and ,  therefore ,  se lec t ion  b ias  might  

ex i s t  and  genera l i zab i l i ty  of  the  present  f indings  might  be  l imi t ed .   

 

CONCLUSION 

 

    Despi te  these  l imi ta t ions ,  th i s  s tudy demons t ra ted  the  impor tance  of  

ne ighborhood t rus t  for  hea l th ,  espec ia l ly in  men’s  hea l th ,  and  showed tha t  the  

assoc ia t ion  wi th  ne ighborhood t rus t  and  hea l th  was  media ted  by  hea l th -re la ted  

behaviors ,  and  tha t  the  media t ion  e f fec t  was  gendered .  In  o ther  words ,  the 

assoc ia t ion  was  media ted  by  dr inking in  men and  by  s leep  du ra t ion  in  women.  

Our  f indings  sugges t  tha t  in te rvent ion  measures  to  increase  neighborhood t rus t  

might  improve  dr inking  behaviors  in  men and s leep  dura t ion  in  women,  and  i t s  

e f fec t  on  hea l th  behaviors  could  lead  to  improved se l f -ra ted  hea l th ,  which  i s  a  

powerfu l  predic tor  of  mor ta l i ty  and  morbid i ty.  
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Path 4 
 (including Path 2  with mediation 

variable as control variable) 

Health-related 
behavior 

Health 
(Self-rated health) 

Neighborhood 
social capital (trust) 

Path 1 Path 3 

Path 2 

Fig. 1   Illustrates a possible of the mediational model of Baron and Kenny  
Path 1; Association between independent variable (neighborhood trust) and mediation 
variable (health-related behaviors). 
Path 2 (direct effect); Association between independent variable and dependent variable 
(self-rated health).  
Path 3; Association between mediation variable and dependent variable. 
Path 4; Association between mediation variable and dependent with mediation variable 
as control variable. 



n (%) n (%) n (%)

20-39 328 (25.8) 129 (23.6) 199 (30.4)
40-59 426 (33.5) 191 (34.9) 235 (35.9)
60-79 443 (34.9) 226 (41.3) 217 (33.2)
Missing 74 (5.8) 37 (0.2) 37 (0.5)

Below high school 130 (10.2) 51 (8.7) 79 (11.5)
High school 408 (32.1) 196 (33.6) 212 (30.8)
Junior college / Vocational high school 291 (22.9) 68 (11.7) 223 (32.4)
University 365 (28.7) 230 (39.5) 135 (19.6)
Missing 77 (6.1) 38 (6.5) 39 (5.7)

Married 843 (66.3) 400 (73.1) 443 (67.7)
Bereaved・Divorced 117 (9.2) 37 (6.8) 80 (12.2)
Unmarried 222 (17.5) 104 (19.0) 118 (18.0)
Missing 89 (7.0) 42 (1.1) 47 (2.0)

Trust 1039 (81.7) 470 (80.6) 569 (82.7)
Mistrust 172 (13.5) 83 (14.2) 89 (12.9)
Missing 60 (4.7) 30 (5.1) 30 (4.4)

Good / Very good 1006 (79.2) 449 (77.0) 557 (81.0)
Poor / Very poor 184 (14.5) 93 (16.0) 91 (13.2)
Missing 81 (6.4) 41 (6.0) 40 (5.8)

Everyday eat 974 (76.6) 436 (74.8) 538 (78.2)
Don't or sometime eat 252 (19.8) 128 (22.0) 124 (18.0)
Missing 45 (3.5) 19 (3.3) 26 (3.8)

Non-smoking 1059 (83.3) 449 (77.0) 610 (88.7)
Smoking 166 (13.1) 111 (19.0) 55 (8.0)
Missing 46 (3.6) 23 (3.9) 23 (3.3)

Appropriate drinking 873 (68.7) 296 (50.8) 577 (83.9)
Binge drinking 326 (25.6) 252 (43.2) 74 (10.8)
Missing 72 (5.7) 35 (6.0) 37 (5.4)

> 7 h 1118 (88.0) 512 (87.8) 606 (88.1)
< 7 h 121 (9.5) 54 (9.3) 67 (9.7)
Missing 32 (2.5) 17 (2.9) 15 (2.2)

Moderate-High 477 (37.5) 247 (42.4) 230 (33.4)
Low 727 (57.2) 310 (53.2) 417 (60.6)

Table 1    Distributions of Sociodemographic,social capital, self-rated health and Health related
behaivors

Physical activity

Age

Education level

Marital status

Variables

Breakfast intake

Sleep duration

Smoking

Total

Neighborhood trust

Self-rated health

Alcohol intake

WomenMen
n = 1,271



Missing 67 (5.3) 26 (4.5) 41 (6.0)



AOR AOR AOR AOR AOR

Trust 1.6 (0.9 - 2.8) 1.1 (0.6 - 1.9) 2.0 (1.2 - 3.5) 1.1 (0.5 - 2.5) 1.4 (0.7 - 2.8)
Mistrust

Trust 1.8 (1.1 - 3.0) 2.2 (1.0 - 4.8) 0.8 (0.4 - 1.5) 2.6 (1.3 - 5.2) 1.2 (0.7 - 1.9)
Mistrust

Table 2   Logistic regression analyses of neighborhood trust on health-related behaviors (Path 1)

 Breakfast intakea Smoking b Alcohol intakec Sleep durationd Physical activity e

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

Neighborhood trust

All models are controlled for age, marital status and education level
a Reference category: Don't or sometime eat. b Reference category: Smoking.  c Reference category: Binge drinking. d Reference category: < 7 h. e Reference category: Low
Stastistical significance are in bold
AOR: adjusted odds ratio. 95%CI: 95% confidence interval.

Neighborhood trust

Men

Women
1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0



AOR AOR AOR

3.2 (1.8 - 5.9) 3.0 (1.7 - 5.5)

2.1 (1.3 - 3.3) 2.0 (1.2 - 3.1)
Sobel test 
    Test statistic
    S.E
    p-value

Path 2 Path 3 Path 4

Table 3    Logistic regression analyses of self-rated health and neighborhood trust, and health-related
behavior on men (Path 2-4)

Dependent variable of all model is self-rated health (Reference category: poor / very poor)
All models are controlled for age, marital status and education level
ref: reference category
Stastistical significance are in bold
AOR: adjusted odds ratio. 95%CI: 95% confidence interval.

2.070
0.250

0.038

(95% CI) (95% CI) (95% CI)
Neighborhood trust (ref: mistrust)
Alcohol intake (ref: binge drinking)



AOR AOR AOR AOR AOR

2.1 (1.1 - 3.9) 2.0 (1.1 - 3.8) 1.9 (1.0 - 3.6)
1.3 (0.7 - 2.2) 1.2 (0.7 - 2.1)

2.4 (1.3 - 4.5) 2.2 (1.2 - 4.2)
Sobel test 
    Test statistic
    S.E
    p-value

Table 4    Logistic regression analyses of self-rated health and neighborhood trust, and health-related behavior on women (Path 2, 3, 4)

(95% CI) (95% CI) (95% CI) (95% CI)
Path 3-2 Path 4-1 Path 4-2

(95% CI)
Neighborhood trust (ref: mistrust)

Dependent variable of all model is self-rated health (Reference category: poor / very poor)
All models are controlled for age, marital status and education level
ref: reference category
Stastistical significance are in bold
AOR: adjusted odds ratio. 95%CI: 95% confidence interval.

Path 2

0.039

Path 3-1

2.066
0.401

Breakfast intake (ref: don't or sometime eat)

Sleep duration (ref: sleep time < 7 h)


