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Rural-urban Differences in Sociodemographic , Social Network and Lifestyle Factors 
Related to Mortality of Middle-aged Japanese Men from the Komo-Ise Cohort Study

Motoki Iwasaki, Tetsuya Otani, Akiko Ohta , Sasazawa Yosiaki, Masaya Kuroiwa 
and Shosuke Suzuki

 To examine rural-urban differences in the relationships of sociodemographic, social network, 
and lifestyle factors to mortality in middle-aged men , we used the data from a community based 
prospective cohort study, the Komo-Ise study. The subjects were all men aged 40-69 years 
living in Komochi Village, the rural group (n=2,295), or the downtown district of Isesaki City, the 
urban group (n=3,334), as of 1993. They completed a self-administered questionnaire in 1993 
and were followed for all-cause deaths until 2000. The Cox proportional hazards model was 
used to compute relative risks (RRs) with 95% confidence intervals (CIs). Low educated men and 
men without a spouse in the rural group had an increased risk of mortality (RR=4.4; 95%Cl: 1.1-
18.2, RR=2.4; 95%Cl: 1.2-4.5). Men who did not enjoy good fellowship with their neighbors in 
the rural group had a decreased risk of mortality (RR=0.58; 95%Cl: 0.35-0.97). Mortality risks 
were significantly higher in urban men not participating in hobbies, club activities or community 
groups (RR=1.6; 95%Cl: 1.1-2.4). These variables remained significant risk factors, even after 
controlling for all sociodemographic, social network, lifestyle, and health status variables. 
Educational level, marital status and relation to neighborhoods showed significant rural-urban 
differences. J Epidemiol, 2002;12:93-104 
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          INTRODUCTION 

 The dramatic shift in the major causes of disability and death 
from infectious to chronic diseases has made theories of dis-
ease etiology shift from a single factor to multiple factors 
including behavioral and environmental as well as biologic and 

genetic factors. Among these factors, many epidemiologists 
have focused on health behavior or lifestyle factors, such as 
smoking habit, overweight, alcohol consumption, physical 
inactivity and so on, for the past several decades 1-4). A number 
of prospective studies based on randomly selected cohort 

groups have indicated these to be the major determinants of 
premature and preventable disease and/or death 1-4). In addition 
to health behavior and lifestyle factors, poor social networks 
and social support have been recognized as independent risk 
factors for mortality 5-7), since Cassel8) hypothesized that psy-
chosocial effects in the environment increased a person's resis-

tance to risk factors. 
 Among the earlier large investigations of the relationship 

between health and human ties, was the study performed in 

Alameda County, California. Berkman et al. 5) examined four 

social network sources: 1) marriage; 2) contacts with close 

friends and relatives; 3) church membership, and 4) informal 

and formal group associations. Their findings revealed social 

and community ties to be associated with mortality risk and 

each of the four sources to be a predicted risk factor for mortal-

ity independently from the other three. However, the 

Tecumseh Community Health Study 9) and the Evans County 

Cardiovascular Epidemiologic Study 10) results were not con-
sistent with those of the Alameda County Study. The 

Tecumseh Community Health Study 9) replicated and extended 

Berkman's work in the Alameda County Study. House et al. 9) 

reported only men with higher levels of social relationships 

and activities to be significantly less likely to die during the
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follow-up period. Notable differences were somewhat weaker 
associations of mortality with friend and relative contact and 

religious involvement , and the much stronger association of 
mortality with other organizational involvements in the 
Tecumseh community as compared to those in the Alameda 
County Study. The Evans County Cardiovascular Epidemiologic 
Study 10) also replicated Berkman's study of social networks 
and mortality in Alameda County . Schoenbach et al. 10) found 
evidence of a relationship between social networks and mortal-
ity only among white males and that the social network effects 
among white females, black males , and black females were 
weaker and clearly non-significant . These findings suggested 
social networks to have different meanings and effects accord-
ing to locality 7). Seeman et al. 11) hypothesized that previous 
inconsistencies in the findings from different studies might 
indeed reflect sociocultural differences among the various 
samples based on a comparative analysis of three communities 
for elderly people. 

  In a number of subsequent studies , not only social networks 
but also social supports constituting social relationships have 
increasingly been recognized as risk factors for mortality and 
morbidity 12,13). In addition to social support , the effect of stress 
on mortality has been analyzed simultaneously 14). Social rela-
tionship studies have been designed and conducted . Large 
amounts of interesting knowledge have thus been accumulated 
for many years. Nonetheless , the impact of intercommunity 
variations on the association between social networks and mor -
tality in middle-aged people remains unknown . 

 We have accumulated little knowledge on the association 
between social networks and mortality among middle-aged 
Japanese men, especially rural-urban differences in mortality 
risk. We conducted a community based prospective study, the 
Komo-Ise Study, that began with a baseline sample in 1993 for 
the purpose of clarifying the association between sociodemo-

graphic, social network, and lifestyle factors and mortality in 
middle-aged residents of Gunma prefecture . Some notable 
results have already been reported from baseline data 15-17).
Herein, the purpose of this study is to clarify rural-urban differ-
ences in the relationships of sociodemographic , social network 
and lifestyle factors to mortality in middle-aged men . We 
report the results, focusing especially on social network factors. 

       MATERIALS AND METHODS 

Study population 
  The Komo-Ise Study includes two research areas . One is 

Komochi Village which is located in the center of the Japan 
Archipelago, in the northwest corner of the Kanto Plain. The 
other is Isesaki City which is located in the southeast of 

Komochi Village. The village had a population of 12,141 with 
3,284 households and the city had a population of 120,236 
with 40,335 households, according to the 1995 census 18). All 
male and female residents aged 40 to 69 years , 4,875 in

Komochi Village and 7,755 in the downtown district of Isesaki 
City, were selected from registration records. In this study, 
"downtown district" denoted former Isesaki Town historically 

that has been the center of Isesaki City for more than 50 years. 
Self-administered questionnaires were distributed through the 
respective municipal government offices to all of Komochi 
Village in January 1993 and to those of the downtown district 
of Isesaki City in October 1993, and completed questionnaires 
were collected in sealed envelopes. A total of 11,565 subjects 
in both areas responded to the questionnaire (response rate: 
91.6%) in the baseline survey. Ohta et al. 17) have already 
reported that non-response bias and selection bias were incon-
siderable in this baseline study. The present study analyzed 
data from all men aged 40-69 years living in Komochi Village 

(n=2,295, a rural group) or the downtown district of Isesaki 
City (n=3,334, an urban group). 

Study variables 
 The questionnaire consisted of items on sociodemographic 

characteristics, social network, lifestyle, health status , and a 
symptom checklist known as the Todai Health Index (THI) 19,20). 

  Sociodemographic items included sex, age, occupation, and 
educational background. Respondents were asked about the 
longest-held occupation, not employment status in this study. 
They were grouped into the following four categories: salaried 
workers; self-employed workers; agriculture and forestry; and 
no occupation. Educational background was coded into 
dichotomous categories: compulsory education , high school, 
vocational school or special school , versus junior college and 
college or higher. 

  Social network items encompassed seven factors in the pre-
sent study, that is, marital status (Marriage) , household size 
(Household), number of meeting close relatives (Relatives) , 
having reliable friends (Friends) , participation in activities 
(Participation), going to any religious services (Religion) , and 
enjoying good fellowship with neighbors (Neighborhood) . 
Respondents were asked the following questions to assess each 
social network item: 1) "What is your current marital status: 
married, single, divorced , or widowed?"; 2) "How many peo-
ple do you live with?"; 3) "How often do you meet close rela-
tives not living with you: almost daily , more than ten times a 
month, 5 to 9 times a month , one to 4 times a month, a few 
times a year or rarely or never?"; 4) "Do you have any close 
friends in need: yes or no?"; 5) "How often do you take part in 
hobbies, club activities or community groups: very often , 
often, sometimes, or never?"; 6) "Do you go to any religious 
services: yes or no?"; 7) "Do you enjoy good fellowship with 

your neighbors: yes or no?" These seven items were coded 
into dichotomous categories , except for household size 
(Household). Marital status (Marriage) was categorized into 
married and others: single, divorced, or widowed . Number of 
meeting close relatives (Relatives) combined these responses: 
almost daily, more than ten times a month, 5 to 9 times a
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month and one to 4 times a month into one category . 
Participation in activities (Participation) combined these 
responses: very often, often, and sometimes in one category. 

 Lifestyle and health status items included smoking habit, 
alcohol consumption, physical activity, BMI (body mass 
index: weight (kg)/height (m)2), chronic diseases, and the 
depression scale of the Todai Health Index (THI). Smoking 
habit was coded as never smoked, former smokers, and current 
smokers. Alcohol consumption was assessed by asking, "Do 

you drink a lot of alcoholic beverages: yes, drink a little, or 
never?" Responses were coded into dichotomous categories: 

yes versus drink a little and never. Physical activity was 
assessed by asking "Do you exercise regularly: often, some-
times, or never?" Responses were coded into dichotomous 
categories: often and sometimes, versus never. BMI, calculat-
ed from self-reported data, was coded into three categories: 
less than 18.5, 18.5 to less than 25.0, and 25.0 or more. 
Respondents were also asked whether they had any chronic 
diseases. The THI consists of 130 questions about subjective 

physical and psychological symptoms 19). Each question has 
three possible responses (affirmative, negative, neutral). The 
THI has 12-scaled scores and three discriminant functions that 
are calculated on the basis of the scaled score. The subjective 

physical symptoms and psychological complaints (130 items) 
addressed by the questionnaire are classified into those 12 
scales, derived by means of factor analysis. A given scaled 
score is correlated with the frequency of physical symptoms 
and psychological complaints. The depression scale of the THI 
was established for use in epidemiologic surveys and monitor-
ing the severity of the depressive state, by testing its content 
and cross validity in relation to the Center for Epidemiologic 
Studies Depression Scale and the Zung Self-rating Depression 
Scale 20,21) 

 Previous investigations have found these sociodemographic 
factors, lifestyle factors, health status and depression, to be 
related to social networks and mortality 22). Thus, these are 
included in the analysis primarily as a means of controlling for 

potential confounders. 

Follow up procedures 
 Information on deaths and migrations in the cohort study 

was obtained from the municipal resident registration file, 
Jumin Kihon Daicho, from 1993 to 2000 in each area. The 
cause of death for deceased cases was obtained from death cer-
tificates, Shibo-Kohvo, in the local public health center with 

permission from the Management and Coordination Agency, 
the Government of Japan. All-cause mortality was used as the 
main outcome variable, though underlying causes of death 

obtained from death certificates were categorized according to 
the International Statistical Classification of Diseases, 10th 
Revision (ICD-10). We added a mail inquiry as a means of 
reaching subjects who had migrated out of the study area. 
Subjects who did not respond to the mail inquiry or who had

not been reached were regarded as censored cases 17). The 
observation period for one subject in each area had not been 
confirmed in spite of careful follow-up survey (n=2,294, the 
rural group, and n=3,333, the urban group). 

Statistical methods 
 Prior health status was thought to have the largest effect dur-

ing the early follow-up period, as those already ill at the time 
of the baseline study may be more isolated and have a higher 

probability of death. Thus, in order to reduce the possible 
effect on mortality due to unreported or unrecognized health 
conditions at baseline, cases dying within the first year were 
excluded from this analysis. 

 The Cox proportional hazards model was used to estimate 
relative risks (RRs) with 95% confidence intervals (CIs) for 
assessing the associations of sociodemographic, social net-
work, and lifestyle factors with all-cause mortality. Age-
adjusted relative risks were computed for each area, and multi-
variate relative risks adjusted for age, occupation, educational 
background, marital status (Marriage), household size 

(Household), number of meeting close relatives (Relatives), 
having reliable friends (Friends), participation in activities 

(Participation), going to any religious services (Religion), and 
enjoying good fellowship with neighbors (Neighborhood), 
smoking habit, alcohol consumption, physical activity, BMI, 
chronic diseases, and depressive status were calculated for 
each area. 

 Analyses were conducted using SPSS version 10.OJ for 
Windows. 

            RESULTS 

 Table 1 shows the baseline data from the rural and urban 

groups which were already excluded the first year deaths. The 
mean ages of the rural and urban subjects were 52.6 and 54.8 

years, respectively. The proportion of younger subjects was 
greater in the rural group and approximately 20% worked in 
agriculture and forestry. On the other hand, the age distribu-
tions were nearly identical and about 40% were self-employed 
in the urban group. In addition, a large proportion of urban 
subjects was high educated. The two groups were quite similar 
in marital status (Marriage) and participation in activities 

(Participation). Household size (Household) tended to be 
smaller in the urban than in the rural group. The proportion of 
subjects who often or sometimes met close relatives 

(Relatives) was 68.6% in the rural and 71.7% in the urban 

group. The proportion of subjects with reliable friends 
(Friends) was 63.5% in the rural and 56.2% in the urban group. 
The proportion of subjects going to any religious services 

(Religion) was only 3.7% in the rural and 6.1% in the urban 

group. The proportion of subjects enjoying good fellowship 
with neighbors (Neighborhood) was 39.5% in the rural and 
32.9% in the urban group. The proportions of current and for-
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Table 1. Baseline sociodemographic , social network, and lifestyle factors, and health status in Komochi Village (rural) and 
      the downtown district of Isesaki City (urban) .
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mer smokers were 59.4% and 15.8%, respectively, in the rural 

group, and 56.2% and 17.5%, respectively, in the urban group. 
The proportion of heavy drinkers was 27.6% in the rural and 
25.9% in the urban group. The proportion of subjects who 
reported that they often or sometimes exercised was 40.0% in 
the rural and 49.6% in the urban group. The proportions of 
rural and urban subjects in the BMI category of 18.5 to less 
than 25 were 75.1% and 73.1%, and the proportions with a 
BMI of less than 18.5 were 3.1% and 4.8%, respectively. 

 Table 2 shows survival status for this cohort. After exclud-
ing the first year deaths, there were 131 deaths (5.7%) among 
the 2,282 rural subjects and 207 deaths (6.2%) among the 
3,315 urban subjects during the 1993 to 2000 follow-up period. 
There were 42 (1.8%) and 102 (3.1%) censored cases in the 
rural and urban groups, respectively (Table. 2). These small 
numbers were considered to have negligible effects on the 
results of this study 17). 
 Table 3 presents age-adjusted relative risks for mortality in 
the rural and urban groups. With respect to sociodemogaphic 
variables, self-employed and low educated subjects had a sig-
nificantly increased risk of mortality in the rural group. 
Educational background was not significantly associated with 
mortality in the urban group, though self-employed subjects 
had a significantly decreased mortality risk. In terms of social 
network variables, marital status (Marriage), participation in 
activities (Participation) and enjoying good fellowship with 
neighbors (Neighborhood) were significantly associated with 
mortality in the rural groups. Marital status (Marriage), house-
hold size (Household) and participation in activities 

(Participation) were significantly associated with mortality in 
the urban groups. Number of meeting close relatives 

(Relatives), having reliable friends (Friends) and going to any 
religious services (Religion) were not significantly associated 
with age-adjusted relative risks. Subjects without a spouse 

(Marriage) and those who did not participate in activities 
(Participation) had a significantly increased risk of mortality 
for both groups as compared with married subjects and those 
who participated in activities. Subjects who did not enjoy 

good fellowship with their neighbors (Neighborhood) had a 
significantly lower relative risk than those who did in the rural 

group, though there were no significant associations in the 
urban group. Subjects with a larger household size (Household)

had a significantly lower relative risk than those with a smaller 
household size in the urban group, despite the lack of any sig-
nificant associations in the rural group. In regard to lifestyle 
variables, smoking habit and BMI were significantly associat-
ed with mortality in the rural group. On the other hand, physi-
cal activity and BMI were significantly associated with mortal-
ity in the urban groups. Alcohol consumption showed no sig-
nificant association with age-adjusted relative risks. Low BMI 

(less than 18.5) was associated with a significantly increased 
risk of mortality for both groups as compared to medium BMI 

(18.5 to less than 25.0). Current and former smokers had sig-
nificantly higher relative risks of mortality than non-smokers in 
the rural group but there were no significant associations in the 
urban group. Subjects who did not exercise had a significantly 
higher relative risk than those who often or sometimes exer-
cised in the urban group, despite there being no significant 
associations in the rural group. Chronic diseases and depres-
sive status were both associated with significantly increased 
risks of mortality for both groups. 

 Table 4 presents multivariate relative risks identified using 
the Cox proportional hazards model adjusted simultaneously 
for all variables; age, occupation, educational background, 
marital status (Marriage), household size (Household), number 
of meeting close relatives (Relatives), having reliable friends 

(Friends), participation in activities (Participation), going to 
any religious services (Religion), enjoying good fellowship 
with neighbors (Neighborhood), smoking habit, alcohol con-
sumption, physical activity, BMI, chronic diseases, and depres-
sive status. Tendencies were similar to age-adjusted relative 
risks. Educational background, marital status (Marriage), 
enjoying good fellowship with neighbors (Neighborhood), and 
chronic diseases remained as significant as the associations in 
the rural group. Participation in activities (Participation), BMI, 
and chronic diseases also remained as significant as the associ-
ations in the urban group. The multivariate relative risk for 
low educated subjects was 4.4 (95%CI: 1.1-18.2) as compared 
to high educated subjects in the rural group. Subjects without a 
spouse (Marriage) had an increased risk of mortality (RR=2.4; 
95%CI: 1.2-4.5) in the rural group. Subjects not enjoying good 
fellowship with their neighbors (Neighborhood) had a 
decreased risk of mortality (RR=0.58; 95%Cl: 0.35-0.97) in 
the rural group. It was surprising that enjoying good fellow-

Table 2. Number of subjects, censored (%) and deaths (%) in the two cohorts: rural and urban.



98 Rural -urban Difference in Social Factors

Table 3. Age-adjusted relative risk (RR) with 95% confidence interval (CI) for deaths from all causes by Cox proportional hazards 
       model in the two cohorts: rural and urban.
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Table 4. Multivariate relative risk (RR) with 95% confidence interval (CI) for deaths from all causes by Cox proportional hazards model 
       in the two cohorts: rural and urban.
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ship with neighbors (Neighborhood) was adversely associated 
with mortality. The multivariate relative risk of subjects who 
did not participate in activities (Participation) was 1.6 (95%CI: 
1.1-2.4) as compared to subjects who participated in activities 
in the urban group. Four other social network variables: 
household size (Household), number of meeting close relatives 

(Relatives), having reliable friends (Friends), and going to any 
religious services (Religion), were not associated with mortali-

ty. These results provided estimates of the independent associ-
ations of marital status (Marriage), enjoying good fellowship 
with neighbors (Neighborhood) and participation in activities 

(Participation), as social network factors, with mortality risk. 
With respect to lifestyle variables, only BMI (less than 18.5) 
was associated with a significantly increased risk of mortality 

(RR=2.1; 95%CI: 1.2-3.5) as compared to medium BMI (18.5 
to less than 25.0) in the urban group but there were no signifi-
cant associations in the rural group. Other lifestyle variables, 
such as smoking habit, alcohol consumption and physical 
activity, were not significantly associated with mortality for 
both groups. 

           DISCUSSION 

Effects of sociodemographic factors on mortality 
Occupation 
  Ohta et al. 15) reported that the self-employed men in a rural 
area felt that their job was hard, had higher job satisfaction, and 
had slightly more subjective physical and mental complaints, 
while blue-collar workers had the poorest perceived health 
with many complaints in the rural area. In contrast, Cavelaars 
et al.23) showed self-employed men to generally be healthier 
than the average population with respect to morbidity indica-
tors including perceived health, long-term disabilities, chronic 
conditions and any long-standing health problem. The present 
findings indicate self-employed rural men to have a signifi-

cantly increased age-adjusted mortality risk as compared to 
salaried workers, while the other two occupations did not have 
significantly higher risk. On the other hand, self-employed 
men in the urban group had a significantly decreased age-
adjusted mortality risk as compared to salaried workers, while 
other occupations showed no significant associations. The 
multivariate model showed occupation to not be significantly 
associated with mortality in either rural or urban groups. 
Although these findings might indicate that the impact on mor-
tality in self-employed men differs between rural and urban 

groups, the reason remains unclear. However, Hart u) reported 
that the major explanation for occupational mortality differ-

ences should be sought in socioeconomic factors such as 
wealth and income, housing, educational and employment 
opportunities, and behavioral characteristics. Judging from the 
lack of an association with multivariate mortality risk in terms 
of occupation, potential confounding factors in the rural group 
may differ from those in the urban group. In regard to this

point, explanations for these rural-urban differences merit fur-
ther examination. 

Education 
 Those with low education in the rural group had a signifi-
cantly increased age-adjusted and multivariate mortality risk. 
Educational levels were not significantly related to mortality 
risk in the urban group. Smith et al. 25) reported that rural men 
were exposed to greater risk in association with lower educa-
tional levels, low income, and loss of a spouse, especially 
through divorce or separation. Some studies also showed low 
education to be associated with high mortality 26- 28), though 
regional differences were not taken into account. Schrijvers et 
al. 28) concluded that the association between educational level 
and all-cause mortality was largely explained by a differential 
distribution of behavioral (alcohol, smoking, BMI, physical 
activity) and material (financial problems, employment status, 
income proxy) factors across educational groups. In this study, 
the relative risk for low educated subjects in the rural group 
was obviously higher than that for urban subjects. One possi-
ble interpretation is that differences between rural and urban 
may reflect inequality of income distribution which is depend-
ed on educational background. According to second wave sur-
vey in Komo-Ise 2000, average household income by area 

groups and educational levels showed that high educated men 
in the rural group tended to have higher average household 
income than those in the urban group. In contrast, low educat-
ed men in the rural group tended to have lower average house-
hold income than those in the urban group. Bigger income dif-
ference among rural men may account for the difference in 
mortality risk between rural and urban 29). However, no adjust-
ment was made for economic status in the multivariate model. 
Education was considered to be one of the most important fac-
tors explaining rural-urban differences. 

Effects of social network factors on mortality 
Marriage 

 In this study, though subjects without a spouse (Marriage) 
had a significantly increased age-adjusted mortality risk in both 

groups, this relationship remained in the rural group even after 
adjusting for potential confounding factors. This suggests that 
marital status is an independent risk factor in rural subjects. A 
few reports have referred to area differences in terms of marital 
status and mortality, though a number of studies have repeated-
ly shown increased mortality in non-married persons, i.e., wid-
ows and widowers, divorced, and the never married , as com-
pared with married persons 26,30). According to Smith et al. 25), 
the adverse effect of divorce and separation among rural resi-
dents was explained as divorce or separation possibly being 
more psychologically and socially damaging because a rural 
community regards durable marriages as generally meeting 

desired standards of social behavior as compared to an urban 
community where marriage failure is more common. Our
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findings are partially consistent with theirs, though the reason 
for the difference has not yet been systematically determined. 
The impact of marital status to mortality may reflect sociocul-
tural difference between rural and urban. One speculation is 
that men among the rural group might tend to be more depen-
dent on their spouse than those among the urban group, judg-
ing from smaller and denser personal networks among the rural 

group which consisted of mainly family and kinship 31). The 
death rates of divorced, widowed, and never-married men 
might differ in our present study, but there were too few deaths 

to examine them separately according to each marital status 
category. 

Participation 
 Lack of participation in activities (Participation) was associ-
ated with a significantly increased age-adjusted mortality risk 
in both groups. In a multivariate model, this relationship was 

preserved only in the urban, not in the rural group. However, 
participation in activities (Participation) was regarded as an 
important predictor of mortality in middle-age men irrespec-
tive of group, as the relative risks were very similar (1.60 rural 
vs. 1.61 urban). Welin et al.32) reported high levels of social, 
home, and outside home activities to protect middle-age men 
from premature deaths. Social activities had a particularly 
strong association with mortality. Bygren et al. 33) also pointed 
out the importance of attending cultural events in terms of pro-
tecting against premature deaths, though there were areas of 
overlap among several variables. Sugisawa et al. 13) revealed 
social participation of Japanese people who were elderly rather 
than middle-aged to produce direct and indirect effects on 
morality linked with functional status and self-rated health, 
when physical health and health behavior were hypothesized to 
mediate the effects of social networks and social support on 
mortality. According to Sasazawa et al. 16), physical activity 
was associated with better perceived health and social network 
in a cross-sectional survey. These reports indicated that not 
only the direct effect but also the indirect effect on mortality 
should be clarified to determine the impact of social network 
on mortality in middle-aged Japanese men. 

Friends, Relatives and Religion 

  Number of meeting close relatives (Relatives), having reli-
able friends (Friends), and going to any religious services 

(Religion) were not found to have statistically significant 
effects on the risk of death in either group. These findings are 
considered to reflect a lack of rural-urban differences. 
Previous studies indicated inadequate social relations as indi-
cated by relatively few social ties and a low level of social sup-

port to be associated with an excess mortality risk in Western 
developed countries 5,34,35). Berkman et al. 5) reported the more 
intimate ties of marriage and contact with friends and relatives 
to be stronger predictors than the ties of church and group 
membership. As these findings might reflect the Western

sociocultural context, there is no guarantee that the same 
results would be obtained in a Japanese population. Indeed, 
findings from previous studies of elderly Japanese were much 
less consistent with findings in Western countries. Fujita et al. 36) 
reported that there was no statistically significant association 
between social network and mortality and no differences 
among three socioeconomically diverse communities. 
According to Sugisawa et al. 13), social participation had a sig-
nificant effect on the risk of death in elderly Japanese while 
marital status and social contacts were not statistically associat-
ed with mortality. The impact of marital status on mortality 
was greatest in the younger age group, diminishing in the older 

groups "~. As to this point, these findings were considered to 
be similar to our present results except for enjoying good fel-
lowship with neighbors (Neighborhood) among rural men. 

Household 
 Household size (Household) was not associated with statisti-
cally significant effects on mortality in age-adjusted and multi-
variate models in the rural group. On the other hand, larger 
household size (Household) related significantly to lower age-
adjusted mortality risk in the urban group, though this relation-
ship was come near to preserving after adjusting for potential 
confounding factors (the observed significance level of the test 
was 0.0501). Sorlie et al.26) reported quite similar findings, i.e., 
household size was not significantly associated with multivari-
ate adjusted mortality risk for middle-age men, while large 
household size decreased age-adjusted mortality risks. Judging 
from the multivariate model, our findings suggest the difficulty 
to conclude rural-urban differences with respect to household 
size (Household). 

Neighborhood 
  One of our notable findings is the adverse association between 
enjoying good fellowship with neighbors (Neighborhood) and 
mortality, though the interpretation and explanation of this 
association is unclear. Beggs et al.31) reported the characteris-
tics of personal networks for rural residents, that is, ties were of 

greater intensity, were based more on kinship and neighbor-
hood and were smaller and denser than personal networks for 
urban residents. These findings may indicate that rural resi-
dents are rooted and have relations of longer duration to com-
munity, family, and neighborhood. Shimada et al. 37) pointed 
out the characteristics of rural societies in Japan that had for-
mal neighborhood relationships. In a non-urbanized rural soci-

ety, well-organized small groups, which are called Kumi or 
Han, contribute to provide support for each group member in 
daily life, for example taking turns sweeping, and cooperating 
and participating in marriage, funeral and ancestral cere-
monies, and so on. Each member was required to help others, 
to take part in their duties, and to play their roles regardless of 
their personal desires. The formal neighborhood relationships 
did not always involve absolute intimacy, though rural people
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tended to have stronger neighborhood relationships than those 
of relatives. In other words , this neighborhood relationship in 
the rural society sometimes may force residents to be under 
high demands and low control that produce stress to them. As 
a result, they who are involved in this situation may be more 
likely to have health problems . Although this hypothesis has 
been confirmed that the situation under high demands and low 
control related to incidence and mortality of chronic disease 
among office workers X, we have no evidence among residents 
as far as we know. According to Katsura et al. 39), Japanese 
middle-aged rural residents recognized relatively trivial affairs 
as stressful in routine daily human relationships , such as the 
relation to one's neighborhood , as well as bereavement of their 
spouse or a close family member . Miller et al. 40) showed an 
interesting relationship between the number of acquaintances 
and a number of psychological and physical symptom scores. 
Persons with a lot of acquaintances did not exactly have the 
lower the scores, i.e., persons with "some acquaintances" had 

the lowest scores. These reports indicated two important limi-
tations to our study, though we suspect that enjoying good fel-
lowship with neighbors (Neighborhood) increased the risk of 
mortality among rural residents . One possibility is investigat-
ing not only the quantity but also the quality of social relation-
ships and the other is estimating the effect of stress quantita -
tively to adjust for confounding factors in multivariate models . 
Social relationships are considered to consist of both social net-
works and social support. Social networks are often defined as 
the quantity or structural aspects of relationships . On the other 
hand, social support is commonly explained as the quality or 
functional aspects of relationships . Cohen et al. 41) showed 
social support to affect the physical and mental health of the 
individual via two main pathways . One is a direct positive 
effect and the other is a buffer or modifier of the effects of psy-
chosocial and physical stress. The stress-buffering model pro-
poses that there is an interaction of stress and social relations 
on health. Stress has an adverse effect on health and well -
being only for those with inadequate social relations . With 
respect to relations with neighbors (Neighborhood) among 

rural men, we must pay attention not only to its interpretation 
but also give greater consideration to this issue. 

Effects of lifestyle factors on mortality 
BMI 
  The relation between body weight and mortality remains 
controversial. Some prospective studies have shown the rela-
tionship between BMI and mortality to be represented by a U-
shaped or L-shaped curve in which the risk was increased 
among the very heavy and the very lean or among only the 
very lean 2, 11 42). On the other hand, Lee et al. "> reported a J-
shaped relation between BMI and mortality and concluded that 
there was no evidence of excess risk among lean men . In this 
study, the lean group (BMI<18.5) had a significantly increased 
age-adjusted mortality risk in both groups . In the urban group

especially, this relationship remained after adjusting for poten-
tial confounding factors. In the rural group, the excess risk 

(RR=1.87) did not reach statistical significance. With respect 
to BMI, our findings were considered to reflect the lack of a 
difference between rural and urban groups. Manson et al. 44) 
emphasized the importance of assessing subclincal conditions 
related to weight loss at baseline. Although the subjects were 
asked about their health conditions including chronic diseases 
at baseline and we excluded deaths within the first year from 
this analysis, these steps might not have been enough to elimi-
nate the influence of subclincal conditions. 

Smoking and Physical activities 
 Though current and former smokers in the rural group had a 

significantly increased age-adjusted mortality risk, this rela-
tionship did not remain after adjusting for sociodemographic , 
social network, and other lifestyle factors. On the other hand , 
current and former smokers in the urban group did not show 
significant excess risk in either model. In contrast to smoking 
habit, urban subjects who did not exercise had a significantly 
increased age-adjusted mortality risk, though this was not 
demonstrated by the multivariate model. Rural subjects who 
did not exercise did not show a significant association with 
age-adjusted and multivariate mortality risks. Although stud-
ies have repeatedly shown smoking habit and physical activity 
to be independent risk factors for mortality 1.4), our findings 
were not consistent with those of previous studies . However, 
several studies have reported smoking habit and physical activ-
ity to be associated with educational level 16,45,46)_ This might 
suggest that regional differences to be explained by education -
al level rather than lifestyle factors , such as smoking habit and 
physical activity. Low educated people with adverse lifestyle 
factors should be targeted for prevention of premature deaths 
by means of public health measures . 

Limitations of this study 
  Some limitations of this study should be taken into account . 

First, this study focused only on men because data from the 
Tecumseh Community Health Study indicated that social net-
works might be less important for women than for men 9). 
Furthermore, fewer women than men died , such that there 
were too few to conduct multivariate analyses . Given these 
two issues, we did not analyze the data for women in this 
study. Second, our baseline data did not include objective data 
such as physical and physiological examination results

, and l
aboratory data, as our baseline survey was conducted using a 

self-administered questionnaire . Third, it must be kept in mind 
that other confounding factors may remain , though we took 
several potential confounding factors into consideration . As 
mentioned earlier, it must be emphasized again that the effects 
of stress are not included in this study, despite the importance 
of social relationships as well as mortality 11,11). Fourth, this 
study examined all explanatory and control variables obtained
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at the time the baseline data were obtained. During the 
approximately seven year follow-up periods, these variables 
may have changed with the passage of time. The impacts of 
such changes on the risk of mortality should be taken into 

account47). Fifth, we cannot completely rule out the possibility 
of the indirect effects of social networks on mortality, as we 
focused on direct effects in this study 22). Therefore, the possi-
bility exists that men without a spouse (Marriage) and/or par-
ticipation in activities (Participation) develop a less healthy 
lifestyle than others. 

 Despite these limitations, this research has provided signifi-

cant new knowledge for Japanese middle-aged men, regarding 
rural-urban differences in associations of sociodemographic, 
social network, and lifestyle factors to mortality. Participation 
in activities (Participation) could be important for preventing 

premature death in middle-age Japanese men. Rural-urban dif-
ferences were identified for education, martial status 

(Marriage) and enjoying good fellowship with neighbors 
(Neighborhood) which had strong impacts on mortality in the 
rural group, though differences between the rural and urban 

groups in lifestyle factors and social network factors including 
household size (Household), number of meeting close relatives 

(Relatives), having reliable friends (Friends), and going to any 
religious services (Religion) were not significant. 
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