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This study examines how social engagement with family, friends and neighbours and a sense of
attachment to neighbourhood are associated with 5-year survival among senior citizens in Japan. A
cohort study was conducted with 3283 seniors of Tokyo born in 1903, 1908, 1913, or 1918 who were

K€yW0def recruited from stratified random sampling of resident registration records of two cities in the Tokyo
Mortality metropolitan area. They were administered with a questionnaire in 1992, and the responses were
ggle(ﬂlgmg compared with their 5-year survival status in 1997. Multiple logistic regression analyses indicated that
Activity activities with family, friends and neighbours are significant predictors of 5-year survival of senior
Sense of place citizens, independent of the baseline demographics, lifestyle and health status. The analysis further
Neighborhood indicated that a sense of attachment to neighbourhood (i.e., expression of a desire to continue staying in
Japan the current residential area) significantly predicts 5-year survival of female senior citizens and enhances
the survival benefits of activities with friends and neighbourhood activities. Our results highlight the
importance of strengthening and enhancing the quality of community life to sustain the health and well-

being of seniors and overcome challenges associated with an aging population.
© 2009 Elsevier Ltd. All rights reserved.
Introduction (Japan 35%, America 14%, Germany 17%, France 12%). A different

Japan is considered to be one of the healthiest countries in the
world, having been shown to have the longest life expectancy and
longest healthy life expectancy, in particular among women (The
World Bank Group, 2007). This is thought to be due to the hygienic
environment, national investments in education, high standards of
living, universal healthcare coverage, successful preventive and
health screening systems, and the advanced medical system
(Hashimoto, 2007; Kawachi, 2007; Ministry of Health and Welfare,
2007). However, these factors are not enough to explain why
Japanese mortality rates are low across all age groups, particularly
among seniors over age 65, even when compared with those of
other developed nations (Ministry of Health and Welfare, 2007).

Japanese seniors are surrounded by rich social networks that
provide opportunities for social engagement. A cross-national
study (Japan Cabinet Office, 2006) showed that Japanese aged 65
and over are more likely to live in two- or three-generation
households (Japan 89%, America 65%, Germany 61%, France 68%)
and prefer having contact with their children and grandchildren

* Corresponding author.
E-mail addresses: takano.hlth@tmd.ac.jp, whocc.hith@und.ac.jp (T. Takano).

0277-9536/$ - see front matter © 2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.socscimed.2009.10.057
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study reported that while generally speaking the number of friends
decline by age, more than 85 percent of Japanese aged 85 and over
possess close friends (Japan Cabinet Office, 2003). Finally,
community associations that exist in every neighbourhood of Japan
are facilitating interaction among multi-generational neighbours
by organizing joint activities that emphasize mutual aid and
cooperation between residents (Nakata, 2000).

Japanese seniors also appear to possess a strong sense of
attachment to a neighbourhood. Place attachment is one of the key
components of a sense of place, “the subjective meaning and
importance that individual's give to where they reside” (Eyles &
Williams, 2008). Six types of place attachment have been identified
and a positive assessment of a place and an expectation to continue
living in that place are taken to be the strongest form called cohesive
rootedness (Cross, 2001). Place attachment may be a result of
a complex combination between awareness of community charac-
teristics and individual characteristics (Eyles & Williams, 2008).
Awareness of community characteristics can shape people’s view
about their health potentials in relation to their needs and influence
their health behaviours (Butz & Eyles, 1997; Eyles & Williams, 2008).

A Tokyo-wide government census showed that seventy percent
of Japanese men and women aged 70 and over possessed neigh-
bourhood identity (Tokyo Metropolitan Government, 2002} and
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a survey among senior volunteers shows that 80 percent of retirees
expressed a desire to continue living in the same neighbourhood
(Japan Aging Research Center, 2004). A high level of social
engagement and a strong sense of attachment to a neighbourhood
seem to be key features of Japanese seniors. However, their nature
of social engagement and place attachment and their relationship
to survival of seniors in Japan is not well known.

The scholarly literature has argued over the role of social
engagement among seniors and highlighted the potential impor-
tance for their physical and mental health and survival. Researchers
have examined the contribution of social networks and activities
that contain a social element in the content (e.g., community
activity) or/and the context (e.g., with friends) among seniors and
found that various types of social engagement enhance life-satis-
faction and self-rated health (Bennett, 2005; Lee, Jang, Lee, Cho, &
Park, 2008; Menec, 2003), delay the onset of chronic illness and
disability (Chaix, laxsson, Rastam, Lindstrom, & Merlo, 2007; Giles,
Glonek, Glonek, Luszcz, & Andrews, 2004; Mendes de Leon, Gold,
Glass, Kaplan, & George, 2001; Menec, 2003) aid recovery from
disability (Mendes de Leon et al, 1999) and are associated with
reduction in mortality (Berkman & Syme, 1979; Chaix et al., 2007;
Giles, Glonek, Luszcz, & Andrews, 2005; Glass, Mendes de Leon,
Marottoli, & Berkman, 1999; Hanson, Isacsson, Janzon, & Lindell,
1989; Maier & Klumb, 2005; Menec, 2003). While most studies
employed aggregated measures of social engagement, studies that
differentiated activity content and context suggest that it is impor-
tant to understand a meaning of individual activity (Maier & Klumb,
2005; Riddoch, 2000). Non-sedentary social and productive activi-
ties such as shopping and travelling have been shown to have
a similar relationship with survival as physical activities (Glass et al,,
1999), whilst activities done with friends and neighbours have been
shown to be a strong predictor of survival for seniors and activities
with family members show mixed effects (Chaix et al., 2007; Giles,
Glonek, Glonek, Luszcz, & Andrews, 2005; Maier & Klumb, 2005).

The role of experiences in place is also receiving an increasing
health research attention. Perception of the physical dimensions of
neighbourhoods such as green spaces have been investigated and
found to relate to enhanced survival chances (Takano, Nakamura, &
Watanabe, 2002). Perception of social dimensions of neighbor-
hoods also has been investigated and it is found that perceived
reciprocal and trusting relationship with neighbors are predictive
of life satisfaction and security of old women living alone (Walker &
Hiller, 2007). A place provides a range of things from social ties and
interactions to facilities, services, and formal opportunities to
memories of life to residents in its physical and social contexts
(Eyles, 1985; Frumkin, 2003). A strong sense of place is believed to
enhance their personal attitudes, behaviours, and self-concept and
underpin health and quality of life of residents; however, empirical
research on health benefits is missing from current literature (Butz
& Eyles, 1997; Eyles & Williams, 2008; Irwin, Johnson, Henderson,
Dahintent, & Hertzman, 2007; Jack, 2008).

High levels of social engagement and a strong place attachment
among Japanese seniors can be potential contributors to their
higher rates of survival compared with other developed nations. If
the relationship of social engagement and a sense of neighbour-
hood attachment to longevity can be confirmed independent of
other longevity predictors in a highly cohesive society with a long-
lived population such as Japan, it would strengthen the current
evidence on the benefits of social engagement for older adults. It
would also provide a perspective for health policies to focus on the
role of relations to people and place in a community for the
maintenance of well-being and quality of life of seniors.

1t is well-known that age and sex are strong predictors of
longevity (Palmore, 1982). Social engagement generally declines and
a sense of attachment to a neighborhood appears to be strengthened
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with age (Due, Holstein, Lund, Modvig, & Avlund, 1999; Tokyo
Metropolitan Government, 2002). Several studies also argue gender
differences in social engagement (Due et al,, 1999). Besides age and
sex, longevity is found to be well predicted by marital status and
living arrangement (Davis, Neuhaus, Moritz, & Segal, 1992; Lund
etal., 2002), smoking (Doll & Peto, 1976), frequent or heavy drinking
(Bardor, Higgins-Biddle, Saunders, & Monteiro, 2001; Standridge,
Zylstra, & Adams, 2004) and medical history and functional status
(Palmore, 1982; Scotta, Macera, Cornmanb, & Sharpec, 1997). In
investigating the contribution of social engagement and a sense of
neighbourhood attachment to longevity, it is therefore important to
examine their relationship with survival independent of these
demographic, lifestyle, and initial health factors.

The objective of the present study is to examine whether social
engagement, specifically interactions with family, friends and
neighbours through joint participation in non-sedentary social
and productive activities, and a sense of attachment to a neigh-
bourhood predicts 5-year survival rates among Japanese seniors,
and whether they multiply the effects of survival when combined.
The examination was carried out by excluding the influence of
demographic, lifestyle, and initial health factors that are know to
influence survival independently.

Method
Sample and procedures

A total of 7362 residents born in 1903, 1908, 1913 or 1918 were
recruited from the 1989 resident registration records of two cities
in the Tokyo metropolitan area by stratified random sampling. The
applied sampling rate was 1/1 for people born in 1903 and 1908 and
1/2 for people born in 1913 and 1918 to ensure a balanced number
from each age group. A total of 5924 residents gave informed
consent to the study. Of those, we defined 3283 residents who
completed the mailed questionnaires and gave informed consent
for the follow-up survey in 1992 as a longitudinal cohort sample,
and checked their survival status using the resident registry data
from local governments in 1997.

Measures

Place of living

Place of living at baseline was classified into three categories:
home, hospital, nursing home, or unknown. “Home" refers to living
in a private house or flat, with or without the subject’s cohabitants.

Walk-related motor functional independence

Functional independence with respect to walking around
a neighbourhood was assessed. Regardless of the use of assistive
device, the subjects who “walked around the neighbourhood
without attendance” were classified as independent, and subjects
who “walked around with attendance” or “no longer walked
around the neighbourhood” were classified as dependent.

Social engagement

Interaction with family, friends and neighbours was used as
a measurement for social engagement. The frequency (1 = almost
never; 2 = sometimes; 3 = often) of participation in the following
activities was assessed: shopping, hobbies, travel with family and
friends, and formally organized neighbourhood activities to main-
tain or improve their residential quality of life.

To summarize the association of survival with more frequent
social interaction, a Social Interaction Index (Chronback’s a = 0.69)
was constructed by adding the number of activities the respondent
performed sometimes or often.
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Sense of attachment to a neighbourhood

By applying Cross’s (2001) observation, a positive view of a place
and expectation for continued residence were assessed by asking
whether the respondent wished to continue living in the same
neighbourhood (1 = no, 2 = not sure, 3 = yes). Sense of attachment to
aneighbourhood was considered absent when the response was “no”
or “not sure” and considered present when the response was “yes”.

Demographics

In addition to age and sex, marital status was asked and cat-
egorised into not married and married, and living arrangement into
living alone and living with family. Educational level was cat-
egorised into high school or below and university or higher. Income
level was estimated from the monthly expenditures of household
divided by a number of people sharing the household.

Lifestyles

With respect to smoking behaviour, people were categorised
into smoker, previous smoker, and never smoker. With respect to
drinking behaviour, people were categorised into two categories
frequent or heavy drinker vs. healthy drinker based on the
frequency of alcohol consumption and the frequency of
consciousness loss. People who reported drinking more than two to
three times a week orfand frequent loss of consciousness due to
alcohol consumption were categorised as frequent or heavy
drinkers, and people who did not report either were categorised as
healthy drinker.

Health status

As a measurement of health status at baseline, history of health
consultation and hospitalization were assessed. The respondents
were asked whether they saw a physician in the past three months or
experienced hospitalization after age 40, and if they answered yes,
they were further asked to check the name of their illness diagnoses
(e.g., hypertension, diabetics). They were categorised according to
the International Classification of Disease code (World Health
Organization, 2002) and a total number of disease categories that
required health consultation and hospitalization were calculated.

Survival

The survival status of the respondents on March 31st, 1997 was
checked through the death registry records maintained at the local
government offices of their residential districts.

Statistical analysis

It is known that limited functional independence is a strong
predictor of mortality, and functional dependence in mobility limits
social engagement. Therefore, we limited our analysis to subjects
who live at home and have walking-related motor functional
independence.

Three steps were taken to investigate whether interaction with
family, friends and neighbours through joint participation in social
and productive activities and a sense of attachment to a neigh-
bourhood were correlated with 5-year survival of the subjects. The
first step involved evaluating variables related to demographics,
lifestyles and health status as potential contributors of 5-year
survival. The x? and Fisher’s exact tests were used to compare the
5-year survival rates among groups differing according to demo-
graphic, disease history, and health behaviour characteristics. We
then performed logistic regression analyses to investigate the
impact of each type of interaction and a sense of attachment to
a neighbourhood on the 5-year survival rates, independent of the
subjects’ demographic, lifestyles, and health status. We also
investigated the independent survival effects of the sense of
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attachment to a neighbourhood and whether it enhanced the 5-
year survival rate of seniors who have regular interaction with
family, friends or neighbours.

All statistical analyses were performed using SPSS version 11.0
(SPSS Inc., Chicago, IL, USA) and P < 0.05 was taken to indicate
significance.

Results
Respondents’ baseline and follow-up characteristics

There were 208 subjects who were institutionalised or did not
report place of living and 474 subjects who were functionally
dependent in mobility, and they were excluded from the study
analysis for the reason stated in the statistical analysis section
above.

Table 1 shows the baseline demographic, lifestyle, and health
characteristics of the subjects. Eighty percent reported at least one
health consultation in recent times. The percentage of male and
female subjects with university (or other higher education) was
19.4% and 1.3% respectively, and about 95% of men and 90% of
women were living on more than the eligible monthly income
threshold for welfare assistance in Japan (i.e., 40,000 yen - about
400 US dollars — per month). During the study period, 114 subjects
moved out of the baseline residential area. The survival of 1983
subjects and death of 618 subjects were confirmed at the follow-up.
The survival rate was significantly lower for men (70.1%) than for
women (81.4%) (p < 0.05).

Demographic, lifestyle, and health variables for mortality risk

Table 1 lists the relationships between the demographic, life-
style, and health characteristics and the survival rate according to
sex. Older age, absence of marital partner, frequent or heavy
drinking, number of disease categories for which medical consul-
tation had been sought and number of disease categories that
required hospitalizations after age 40 were negatively associated
with 5-year survival rates in both men and women (all variables,
P < 0.05). In addition to these characteristics, living alone was
negatively associated with 5-year survival rate among men.

Survival contribution of social engagement

Table 2 shows the results of logistic regression analyses of the 5-
year survival rates for each type of social engagement. All the
analyses controlled for the effects of demographic, lifestyle and
health variables. Common and different activities were identified to
show the close associations with survival rate between men and
women. Among men, OR of the 5-year survival rate was 1.35 times
higher in those who spent time with family shopping
(95%CI = 1.00-1.81, P < 0.05), 1.40 times higher among those who
spent time with friends engaged in a hobby (95%Cl = 1.05-1.87,
P < 0.05), and 1.39 times higher among those who travelled with
friends (95%CI = 1.03-1.87, P < 0.05). Among women, OR of the 5-
year survival rates was 1.60 times higher among those who spent
time shopping with friends (95%Cl = 1.14-2.23, P < 0.01), 1.84 times
higher among those who spent time with friends engaged in
a hobby (95%Cl = 1.33~-2.55, P < 0.001), 1.97 times higher among
those who travelled with friends (95%Cl = 1.38-2.81, P < 0.001),
and 1.74 times higher among those who actively participated in
neighbourhood activities (95%Cl = 1.13-2.68, P < 0.05). All the
reported analyses above adjusted for the set of demographic, life-
style and health variables.

Mean and median scores of Social Interaction Index (range: 1-8)
were 3.38 and 3.00 among men and 3.17 and 3.00 for women. As
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Table 1
Survival rates according to the respondents’ baseline demographic, lifestyle and disease history characteristics.
Variables Male Female
n Survival % n Survival %

Age
74 455 833 i 553 89.3 i
79 355 71.8 387 84.8
85 289 533 372 739
89 80 475 110 54.5

Marital status
Not married 197 59.4 - 978 794 >
Married 967 726 412 85.7

Living arrangement
Living alone 58 55.2 had 248 823 P=064
Living with family 1106 71.1 1161 81.0

Cigarette smoking behaviour
Non-smoker 195 70.3 P=095 1053 82.2 P =021
Former smoker 580 70.3 196 770
Current smoker 402 69.4 149 799

Drinking behaviour
Healthy drinker 607 96.6 * 1176 80.1 *
Frequent or heavy drinker 534 73.8 151 88.1

Number of medically consulted disease categories
0-1 603 72.6 P=0.05 703 82.9 P=0.16
More than 2 530 674 628 79.9

Number of hospitalizations after age 40
0-1 542 734 * 702 84.0 had
More than 2 588 67.5 613 775

Note: Not married included individuals who were single, divorced, separated or whose partners were deceased; frequent or heavy drinking was defined as drinking more than
2-3 times per week resulting in occasional loss of consciousness; P-values were calculated by Pearson’s y? test as well as Fisher's exact test for categorical independent
variables and Mann-Whitney test for continuous index; *P < 0.05; **P < 0.01; ***P < 0.001.

shown in Fig. 1, the 5-year survival rate was positively correlated
with the Social Interaction scores. The OR of the survival rate
increased by 1.10 (95%CI = 1.02--1.19, P < 0.001) among men and by
1.16 (95%Cl = 1.01-1.27, P < 0.0011) for women for every additional
increment on the score. The results were again independent of the
effects of demographic, lifestyle and health variables.
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50
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Fig. 1. Survival rates according to the Social Interaction Index. *Social Interaction Index
consisted of seven activity categories: shopping, engaging in a hobby, travelling with
family/with friends and block association activity.
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Survival contribution of a sense of attachment to a neighborhood

Table 3 shows the results of logistic regression analyses on the
5-year survival rates for a sense of attachment to a neighborhood.
Significant and positive associations were found between a sense of
attachment to a neighborhood and 5-year survival for women
(OR = 1.61, 95%Cl = 1.06-2.46, P < 0.05) but not for men.

Among women but not men, interaction with friends and
neighbours accompanied by a sense of attachment to a neighbour-
hood resulted in higher 5-year survival OR than either variable
alone. Women who had interaction with friends and were attached
to a neighborhood showed OR of 3.24 for survival (95%CI = 1.73-
6.06, P < 0.001) in comparison with those who had neither inter-
action with friends nor a sense of attachment to neighborhood. This
OR was higher than those of women who had either interaction
with friends and a sense of attachment to a neighbourhood. Simi-
larly, women who had interaction with neighbours and possessed
a sense of attachment to a neighbourhood showed OR of 2.70 for
survival (95%Cl = 1.26-5.78, P < 0.05) as compared with those with
neither and this OR was again higher than that of women with
either alone. These results found independent of the baseline
demographic, lifestyle, and health variables.

Discussion

The present study investigated whether social engagement with
family, friends and neighbours, and sense of attachment to
a neighbourhood can be sued as predictors of improved survival by
a cohort study of Japanese senior citizens. The results showed
activities with family, friends and neighbours, and a sense of
attachment to a neighbourhood to be significant predictors of
5-year survival among the seniors. Further analyses indicated that
a sense of attachment to a neighbourhood accompanied by
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Table 2
0dds ratios (OR) for 5-year survival according to various forms of social engagement.
Activity content/context Male Female
n % Survival Crude (CI 95%) Adjusted (C1 95%) n % Survival Crude (C! 95%) Adjusted (CI 95%

Family

Shopping
Sometimes or often 635 754 1.69 (1.32-2.17)*** 1.35 (1.00-1.81)* 673 83.5 1.33 (1.01-1.75)* 1.11 (0.80-1.52)
Almost never 500 64.4 1.00 1.00 632 79.1 1.00 1.00

Hobby
Sometimes or often 467 745 1.35 (1.03-1.75)* 1.06 {0.78-1.43) 456 827 1.20 {0.90-1.61) 1.09 (0.78-1.53)
Almost never 650 68.5 1.00 1.00 812 79.8 1.00 1.00

Travelling
Sometimes or often 662 739 145 (1.11-185)" 1.22 (0.91-1.64) 714 833 1.32 (0.99-1.72) 1.09 (0.80-1.50)
Almost never 470 66.2 1.00 1.00 621 792 1.00 1.00

Friends

Shopping
Sometimes or often 431 733 1.27 (0.98-1.67) 1.21 (0.89-1.63) 634 86.3 1.89 (1.43-2.50)*** 1.60 (1.14-2.23)**
Almost never 704 683 1.00 1.00 727 76.9 1.00 1.00

Hobby
Sometimes or often 529 74.7 1.39 (1.15-1.92)** 1.40 (1.05-1.87)* 720 86.4 2.08 (1.56-2.78)*** 1.84 (1.33-2.55)***
Almost never 613 66.4 1.00 1.00 611 75.3 1.00 1.00

Travelling
Sometimes or often 536 763 1.75 (1.35-2.27)*** 1.39 (1.03-1.87)* 583 88.3 2.33(1.69-3.13)** 1.97 (1.38-2.81)***
Almost never 611 64.6 1.00 1.00 773 76.6 1.00 1.00

Neighbours

Neighbourhood activities
Actively participating 325 75.7 1.32 (0.98-1.82) 1.18 {0.85-1.64) 331 88.2 1.72 (1.16-2.56)** 1.74 (1.13-2.68)*
Not active 807 68.0 1.00 1.00 989 79.1 1.00 1.00

Note: P-values were calculated by logistic regression analysis. Odds ratios were adjusted for the baseline age, marital status, living arrangement, cigarette smoking, drinking
behaviour, no. of recently consulted disease types and no. of hospitalizations after age 40; CI = Confidential Interval; * = P < 0.05; * =P <0.01;*** =P < 0.001.

activities with friends and neighbours particularly exert strong
positive influence on survival of older women.

The measurement of the outcome was confirmed by the most
reliable database. In Japan, death registration is mandatory within 7
days after death and local governments systematically collect death
records accompanied by a certificate from a physician or coroner. The
complete matching of 2061 subjects with the database strengthens

the accuracy of our study outcome. The analysis considered variables
other than activities and a sense of attachment to place that influence
survival, Our findings are therefore not a mere reflection of the
subjects’ baseline demographics, lifestyles, functional and health
status. The large sample size also strengthened the finding of our
study. It was sufficiently large for large power (i.e., 0.80) and small
type 1 error (¢ = 0.01) to detect small effect size. Therefore, we

Table 3
OR for five-year survival according to the sense of neighbourhood attachment and interaction with family, friends and neighbours.
Interaction variables Male Female
n % Survival Crude Adjusted n % Survival Crude Adjusted
OR (CI 95%) OR (CI 95%) OR {CI 95%) OR (CI 95%)
Sense of neighbourhood attachment (SNA)
Absent 140 700 1.00 1.00 191 775 1.00 1.00
Present 1026 704 1.02 (0.69-1.49) 0.98 (0.63-1.53) 1204 820 1.32(0.91-1.92) 1.61 (1.06-2.46)*
Interaction with family x SNA
None 8 375 1.00 1.00 16 750 1.00 1.00
No interaction but possession of SNA 18 444 1.33 (0.24-7.35) 1.37 (0.23-8.32) 44 886 2.59 (0.60-11.22) 443 (0.90-21.81)
Interaction but no SNA 124 734 4,60 (1.04-20.31)* 3.18(0.51-19.61) 149 758 1.05 (0.32-3.45) 1.40 (0.37-5.33)
Interaction and possession of SNA 919 724 436 (1.04-18.39)* 3.17(0.53-19.10) 961 813 1.45 (0.46-4.54) 2.10(0.58-7.63)
Interaction with friends x SNA
None 42 66.7 1.00 1.00 65 662 1.00 1.00
No interaction but possession of SNA 317 63.7 0.88 (0.44-1.74) 0.86 (0.41-1.81) 333 727 1.36 (0.77-2.40) 1.66 (0.88-3.14)
Interaction but no SNA 89 719 1.28 (0.58-2.82) 1.11 (0.47-2.62) 109 835 2.59(1.26-5.32)**  2.23 (1.00-5.00)
Interaction and possession of SNA 656 739 1.42 (0.73-2.76) 1.22 (0.59-2.51) 753 863 3.23(1.85-5.62)*** 3.24 (1.73-6.06)***
Interaction with neighbors x SNA
None 114 719 1.00 1.00 155 742 1.00 1.00
No interaction but possession of SNA 765 68.8 0.86 (0.56-1.33) 0.91 (0.56-1.48) 903 813 1.51 (1.02-2.25)" 1.69 (1.08-2.64)*
Interaction but no SNA 17 647 0.72 (0.24-2.10) 0.91 (0.25-3.39) 12 97 3.83(0.48-30.58)  2.38 (0.27-20.98)
Interaction and possession of SNA 183 765 1.27 (0.75-2.16) 1.09 (0.60-1.96) 142 887 2.74 (146-5.16)**  2.70 (1.26-5.78)"

Note: OR = Odds Ratio; CI = Confidence Interval; Odds Ratios were adjusted for variables including the baseline age, marital status, living arrangement, cigarette smoking,
drinking behaviour, no. of medically consulted disease types and no. of hospitalizations after age 40; * = P < 0.05; ** =P < 0.01; *** =P < 0.001.
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unlikely rejected the null hypothesis (i.e., social engagement and
sense of neighbourhood attachment do not have effects on survival)
by mistake (Cohen, 1992). Finally, our study subjects were represen-
tative of the general population of senior citizens of Tokyo. Their
functional status, health consultation history, and educational levels
were similar to those reported by the Tokyo-wide population census
and government health surveys (Ministry of Internal Affairs and
Communication, 1993; Tokyo Metropolitan Government, 1994, 2005).

The positive correlation between overall social interactions and
survival observed in the present study is consistent with the results
of North American studies indicating that even activities involving
little or no physical exercise reduce mortality rates in seniors (Glass
et al., 1999; Klumb & Maier, 2007; Maier & Klumb, 2005; Menec,
2003). Incidental physical and cognitive exercises, meaningful
social roles, and bonding have been proposed as a mechanism to
explain the health benefits of social engagement (Berkman, Glass,
Brissettec, & Seemand, 2000; Glass et al., 1999; Menec, 2003). Our
study does not determine which of these factors was important for
survival, The measured activities likely involved both physical and
cognitive components and the regularity of those activities likely
reinforced the meaningful social roles and strengthened the
bonding. Yet, our study highlights the importance of examining
individual social processes by showing that degrees of survival
benefits differ by activity content and context. Our results provide
useful information for professionals who are interested in devel-
oping successful aging programs.

Since a sense of attachment to place is intangible aspects of life
experience that cannot be easily measured in a scientifically satis-
factory way, there has been a paucity of empirical investigation of
its contribution to health (Eyles & Williams, 2008). This study used
a very simple device to test it and found that about 90 percent of
the subjects possessed a sense of attachment to their neighbor-
hood. This rate was 10 percent higher than the rate among the
retirees who are actively involved (Japan Aging Research Center,
2004) and suggests that a sense of attachment to a neighborhood
may be strengthened by age like neighborhood identity is (Tokyo
Metropolitan Government, 2002). A significant positive relation
between a sense of attachment to a neighbourhood and survival
suggests that a sense of place is not only an indicator of seniors’
quality of life but also promotes their heaith.

Significant gender differences were observed in the survival
effects of social engagement and a sense of neighbourhood
attachment. The effect of interaction with friends was stronger for
women than for men, and the effect of interaction with neighbours
and a sense of neighbourhood attachment were found for women
but not for men. These results are explained by the theoretical
arguments that connectedness is less important in men to maintain
their autonomous self-construal (Cross & Madson, 1997) and men
tend to concentrate their social relations in larger social groups that
involve multiple players and provide them power and to concen-
trate less on intimate relationships than women do (Baumeister &
Sommer, 1997). The main occupation in the lives of more than three
quarter of the female subjects in our study were as homemakers or
local business women, suggesting that those women's daily lives
had been embedded in neighborhood dyads in addition to family
and friend dyads. On the other hand, since neighborhood relations
are usually horizontal (Baumeister & Sommer, 1997), our male
subjects may not have been interested in them.

Our study was the first to assess a sense of attachment to
a neighbourhood in relation to health of seniors. More empirical
studies likely refine the measurement of a sense of neighbourhood
attachment of seniors. Future studies are also necessary to inves-
tigate the nature and the contribution of social engagement and
a sense of neighbourhood attachment to survival in impaired and
institutionalized seniors.
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Home-based care is considered desirable among seniors and
community resources has been emphasised in the newly intro-
duced longevity healthcare system in Japan as a way of overcoming
financial and social challenges associated with aging population
(Health Insurance Revision Act, 1982; Health Insurance Revision
Act, 2006; Medical Fee Calculation, 2008). Our findings show that
ongoing network participation and finding a place in the commu-
nity are helpful to maintain the health of the non-institutionalized
old-old. Communities that provide opportunities for senior resi-
dents to feel connections as well as being actively involved help
them maintain their health and well-being.
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