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Abstract: Social support is important for the health of elderly populations. However, its longitudinal
effect on incident dementia is unclear. We used the Aichi Gerontological Evaluation Study (AGES)
project data to investigate the longitudinal effect of social support on dementia onset. Functionally
independent older people at baseline (n = 14,088) in 10 municipalities were followed from 2003
to 2013 using National Long-term Care Insurance System data. Social support was assessed by
the following support sources: co-residing family, family or relatives living apart, and friends or
neighbors. Cumulative incidence of dementia was 14.6% and 18.7% for men and women, respectively.
Cox proportional hazard models were employed by gender to investigate the association between
social support and dementia onset adjusting for age, health status, health behaviors, subjective
cognitive complaints, depression, and other socioeconomic factors. Gender differences were observed
in the association between social support and incident dementia. Support from co-residing family
members was protective among men, whereas among women, no effect of social support on dementia
was observed. Among other social factors, community engagement was protective for women,
while for men, being married was associated with lower incidence of dementia. The association
between social support and dementia seems to differ by gender. When we design programs to
promote social interactions among the elderly, we need to take into account such gender differences.

Keywords: social support; dementia; longitudinal study

1. Introduction

The effects of social relationships and social support are well documented in a large number of
studies. Social networks or social support exchanges in supportive social relationships are related
to better health. For example, those with more social networks have a lower risk of mortality [1],
morbidity [2], functional disabilities [3-5], and cognitive impairment [6]. When people interact,
something is exchanged, namely, social support. In other words, social support is embedded in social
relationships [1]. Studies have also reported the association between social support and cognition.
Seeman et al. [7] reported that emotional support was a significant predictor of cognitive functioning at
the 7.5-year follow-up, using MacArthur Studies of Successful Aging data. Another 12-year follow-up
study [8] demonstrated that baseline exposure to emotional support was independently associated
with a better Mini-Mental State Examination (MMSE) score at follow-up. According to a systematic
review of 19 longitudinal studies that investigated the association between social relationship factors
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and incident dementia, not network size per se but lack of social interaction seems to be associated
with incident dementia [6].

However, given the nature of social support, cultural or gender factors cannot be ignored when
assessing its effect on health. A study in the United States [9] demonstrated that gender moderates the
relationship between social support and cognition; higher levels of emotional support are associated
with better cognition only among females. Support sources are also important factors to consider.
In general, studies in Western nations have reported that support from a wide variety of sources,
including friends or neighbors, can be beneficial for the health of elderly populations [1]. On the
contrary, studies in the East have reported the relative importance of family support. A cross-sectional
study in China [10] demonstrated that family support is the strongest predictor of cognitive function
among older persons, whereas support from friends was not. Cheng et al. [11] suggested, based on
their conclusions in another cross-sectional study in China, that interactions with friends are less
well-being enhancing in Asian societies compared with their Western counterparts. The authors
speculated that, in societies where social harmony and reciprocity are valued, like those across Asia,
the cost of seeking help from others, especially from non-family members, might be higher compared
with more individualistic societies. Fiori et al. suggested that the relative importance of filial duty in
Asian cultures might also explain the result [12]. Thus, the association between social support and
cognition might be different depending on support sources in Asian societies such as China, Korea,
and Japan compared with their non-Asian counterparts.

However, as far as we know, few studies have examined the longitudinal effect of social support on
dementia in Asia. Only one study in Taiwan reported that, along with other risk factors such as physical
activity or depression, social support is related to late life cognitive decline [13]. Saito et al.’s study
demonstrated the relative importance of diverse social networks in preventing dementia. However,
the study did not consider sources of support. In addition, gender was treated as a covariate and
gender differences were unclear [14].

The purpose of this study is to assess the effect of social support on incident dementia, taking
into consideration support sources by gender. Our hypothesis was that the protective effect of social
support on dementia differs by source and gender, and that the effect of family support would be
stronger compared with non-family support.

2. Materials and Methods

The present study is part of the Aichi Gerontological Evaluation Study (AGES) project [15].
The AGES project is a community-based prospective cohort study in Japan in which investigators
evaluate factors associated with incident functional disability or dementia among noninstitutionalized
older people aged 65 years old or above. In the baseline year of 2003, questionnaires were sent to a
random sampling of community-living older adults aged 65 years or older in six large municipalities
and a complete census of four small cities. The response rate was 52.1%. Detailed descriptions of the
project and questions on the survey have been published [16]. After excluding those with incomplete
data on sex and age, 15,313 people (7381 men and 7932 women) were introduced in the cohort and
followed for about 10 years from 1 November 2003, to 28 March 2013. We obtained information
regarding incident functional disability, dementia, death, and relocation of participants (e.g., moving
out of the study area) from the Long-Term Care Insurance (LTCI) system database maintained by
municipalities. For the analyses, we eliminated those with limitations in basic activities of daily living,
such as using the toilet, bathing, or transferring at the baseline year of 2003. This procedure left
14,088 people, or 92% of the total sample of this cohort. Study participants were comparable to entire
older Japanese populations in terms of age and sex [15].

2.1. Brief Description of Japan’s LTCI System

Japan’s LTCI system is a government-operated national insurance system for long-term care and
was introduced in April 2000 to entitle every Japanese person aged 65 years and older with functional
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limitations or dementia to care in basic activities of daily living [17]. In this system, certification of
long-term care needs is based on an evaluation of each applicant’s degree of physical and mental
disability, determined by a home-visit interview and a diagnosis from a primary care physician.
A municipality certification committee determines the eligibility for receiving services [17]. As receipt
of benefits under this LTCI system is on an application basis, some people do not receive benefits
under the system for various reasons, such as the availability of family members to provide care or
financial burden (a 10% coinsurance is required to use services under the LTCI). To minimize such bias,
we asked about basic activities of daily living, such as using the toilet, bathing, or transferring, in the
2003 survey and then excluded those already functionally impaired at baseline.

2.2. Incident Dementia

Incident dementia was ascertained when study participants became eligible for Japan’s public
LTCI system, Level II or higher, on the index for the evaluation of care needs for people with dementia.
The index was developed by the Ministry of Health and Welfare, based on observations of symptoms
and behaviors that cause daily life impediment and degradation of cognitive functions along with
communication difficulty. This index was validated using the MMSE and Revised Hasegawa Dementia
Scale (HDS-R). The correlation coefficients with each scale were —0.744 and —0.735, respectively,
indicating strong correlations with clinically used instruments [18]. Insurance data were provided by
insurers (municipalities) per the study agreement with the AGES project [16].

2.3. Social Support

To elucidate social support, we asked respondents about the five types of perceived social support
with respect to persons in three social support sources: co-residing family, family/relatives living apart,
and friends/neighbors. “Co-residing family” refers to spouse/partner, children, or others living in the
same household. “Family/relatives living apart” refers to adult children, siblings, or others not living
in the same household. The types of support were emotional (providing/receiving), instrumental
(providing/receiving), and appraisal (receiving). The act of “listening to concerns and complaints”
was regarded as emotional support and that of “looking after when sick in bed for a few days”
as instrumental support. Appraisal support was elicited by asking, “Do you have someone who
acknowledges your existence and value?” These types of supports were often used in previous research
studies [1,16]. Answering categories for these social support variables were coded dichotomously as
“support available” (coded as 1) and “no support available” (coded as 0).

2.4. Covariates

Age and health status are important confounders when assessing the relationship between social
support and health [1,19]. Number of illnesses was ascertained by the question, “Are you currently
receiving any medical treatment, and if so, for which illnesses?” For analyses, we calculated the number
of illnesses, treated as a continuous variable. We adjusted for depression as well, as depression coexists
with or predicts dementia [20]. Depression was assessed by the 15-item geriatric depression scale
(GDS-15), an instrument to screen depression among community-living older persons [21]. The score
was transformed into a dichotomous variable (<5: no depression; 5+: depression).

Subjective cognitive complaints predict dementia among the elderly [22]. Thus, we asked
respondents the following three questions: “Do you often get into trouble when you leave your
belongings behind somewhere?”; “Do you often get times or places confused?”; and “Do you often
forget things that happened recently (e.g., what you had for breakfast)?” The possible highest score
was three, suggesting more cognitive impairments. As living arrangement is strongly associated with
health [19], we adjusted for its effect as well by stratifying those living alone and those living with
someone else. We adjusted for marital status as well, since a small number (1 = 291) of respondents
did not live with their spouse even while they were married, probably owing to hospitalization or
institutionalization of their spouse. Engagement in community activities was ascertained by asking
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respondents about the number of community groups they participated in, such as sports, hobby,
or local associations, as such participation is protective against dementia [20]. Health behaviors
such as smoking status, daily physical activity (average walking time per day), alcohol consumption,
and education were also considered in the model.

2.5. Statistical Analyses

Asstudies have indicated that the association between social support and health differ by gender [1],
Cox proportional hazard models were employed stratified by gender to assess the association between
baseline social support and incident dementia. Those who died or moved away from the study site
during the follow-up period were considered as censored cases. To test if the effects of social support
from each source were independent of the influence of others, we entered social support in the model
along with other covariates stratified by support source. As our main aim was to study the relative
effect of social support, social support variables were aggregated to create social support scores by
support source (co-residing family members, family/relatives living apart, and friends/neighbors).

Moreover, we tested which support type was the most beneficial when coming from the same support
source. The correlation coefficients of social support variables were as high as 0.705, for example, between
“providing instrumental support” and “receiving instrumental support” for family members living
together. As such, we constructed three models stratified by support source to avoid multi-collinearity.
Then, we investigated the association between each social support and dementia. We used SPSS 21.0]
(SPSS, Chicago, IL, USA) for statistical analyses. A p-value of less than 0.10 was considered marginally
significant, and a p-value less than 0.05 was considered statistically significant.

2.6. Ethical Issues

The study protocol and informed consent procedure were approved by the Nihon Fukushi
University Ethics Committee (#10-05). The study was conducted in compliance with the fifth revision
of the Declaration of Helsinki.

3. Results

Table 1 shows baseline characteristics by gender. During the 10-year follow-up, 14.6% of men and
18.7% of women developed dementia. Men were slightly younger and participated in more community
groups but smoked and drank more alcoholic beverages. More women lived alone and had more
cognitive complaints than did men. In addition, women were significantly more depressed and had
more illnesses.

Table 2 describes social support by type and source. As for social support, men exchanged
more support with co-residing family members, whereas women had more ties with family/relatives
living apart or friends/neighbors. When subdivided by sources, men exchanged more emotional and
instrumental support with their co-residing family and received more appraisal support from all
sources than women did. Women exchanged more emotional and instrumental support with someone
outside of their own households, namely a family member/relative who lives apart or friends/neighbors.
When considering the effect of support sources, men benefit more from support exchanges with their
co-residing family members, as shown in Table 3. As for types of support, providing support to
co-residing family was a significant protector against dementia among men, whereas among women,
providing emotional support to family/relatives who live apart and receiving emotional support
from friends or neighbors were protective against dementia (Table 4). Contrary to our expectations,
instrumental support exchanges with friends or neighbors were risks for dementia among men. Among
women, receiving emotional support from co-residing family members raised the risk of dementia,
whereas providing support to a family/relative who lives apart and receiving emotional support from
friends or neighbors were protective of dementia (Table 4).
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Table 1. Baseline characteristics by gender.
Mean + SD or 1 (%)
Men (1 = 6906) Women (1 =7182)  p-Value !

Age in years (65-99) 72.3 +5.63 73.1 +6.10 <0.001
# of illnesses (0-19) 1.58 +1.36 1.71 +1.46 <0.001
Geriatric Depression Scale (5+) 2458 35.6 3098 43.1 <0.001
Subjective cognitive complaint (0-3) 0.70 +0.93 0.78 +0.92 <0.001
Smoker (Yes) 1596 (23.1) 180 (2.5) <0.001
Alcohol consumption (Yes) 3936 (57.0) 881 (12.3) <0.001
Sedentary (<30 min walk a day) 2203 (31.9) 2289 (31.9) n.s.

Married (Yes) 6104 (88.4) 4002 (55.7) <0.001
Education (<10 years) 3802 (55.6) 4502 (63.5) <0.001
Living alone (%) 287 4.2) 1098 (15.3) <0.001
Engagement in community activities 2 (0-8)  1.50 +1.43 1.36 +1.32 <0.001
Incident dementia 1008 14.6 1343 18.7 <0.001

! p-values are for gender differences. p-values were calculated by chi-squared test for categorical variables and t-test
for continuous variables. n.s. not significant. 2 Engagement in community activities was the sum of the number of

community groups, such as sports, hobby, or local associations that the individuals participated in.

Table 2. Description of social support by type and source of support.

Co-Residing

Family/Relatives Living

Family Apart Friends/Neighbors
Men (n = 6906)
Receiving emotional support 4797 (69.5) 1665 (24.1) 1361 (19.7)
Providing emotional support 3922 (56.8) 1916 (27.7) 1970 (28.5)
Receiving instrumental support 5938 (86.0) 1593 (23.1) 193 (2.8)
Providing instrumental support 5628 (81.5) 1822 (26.4) 414 (6.0)
Receiving appraisal support 5490 (79.5) 2486 (36.0) 1576 (22.8)
Women (n = 7182)
Receiving emotional support 3849 (53.6) 3068 (42.7) 2558 (35.6)
Providing emotional support 2411 (33.6) 2624 (36.5) 3417 (47.6)
Receiving instrumental support 4870 (67.8) 2644 (36.8) 428 (6.0)
Providing instrumental support 4770 (66.4) 2860 (39.8) 962 (13.4)
Receiving appraisal support 4669 (65.0) 3206 (44.6) 1672 (23.3)

Figures in the table are numbers. Percentages are in parenthesis.

Table 3. Social support and incident dementia by Cox proportional hazard models.

Men (1 = 6906)

Women (n = 7182)

HR 95% CI HR 95% CI
Social support
Co-residing family (0-5) 0.95 (0.91-0.99)*  1.00 (0.97-1.04)
Family/relatives living apart (0-5) 1.03 (0.99-1.08) 1.00 (0.96-1.03)
Friends/neighbors (0-5) 0.95 (0.89-1.02) 0.96 (0.92-1.01)

* p < 0.05. Social support is the sum of the five types of social support (providing/receiving emotional support,
providing/receiving instrumental support, and receiving appraisal support). Social support to/from each source
was entered into the model simultaneously to mutually adjust for each effect. Covariates (age, number of illnesses,
geriatric depression scale, subjective cognitive complaints, smoking, walking, alcohol consumption, education, and

community engagement) were also entered into the model.
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Table 4. Social support by source and type and incident dementia.

Men Women
HR 95% CI HR 95% CI

Co-residing family

Receiving emotional support 0.92 (0.79-1.06) 1.14 (1.00-1.30) *

Providing emotional support 0.83 (0.72-0.95) **  1.07 (0.94-1.22)

Receiving instrumental support 0.87 (0.71-1.05) 0.94 (0.81-1.09)

Providing instrumental support 0.80 (0.68-0.95) * 0.89 (0.77-1.02) t

Receiving appraisal support 1.00 (0.84-1.18) 0.95 (0.82-1.09)
Family/relatives living apart

Receiving emotional support 1.13 (0.98-1.31) 0.98 (0.87-1.11)

Providing emotional support 1.11 (0.96-1.29) 0.87 (0.76-0.98) *

Receiving instrumental support 1.06 (0.91-1.24) 1.07 (0.94-1.21)

Providing instrumental support 1.02 (0.88-1.19) 0.97 (0.85-1.10)

Receiving appraisal support 0.94 (0.82-1.08) 0.97 (0.86-1.10)
Friends/neighbors

Receiving emotional support 0.82 (0.68-0.98) * 0.85 (0.74-0.97) *

Providing emotional support 0.85 (0.72-0.99) * 0.92 (0.81-1.04)

Receiving instrumental support 1.57 (1.14-2.18) ** 1.08 (0.83-1.41)

Providing instrumental support 1.33 (1.03-1.71) * 0.90 (0.74-1.10)

Receiving appraisal support 0.87 (0.73-1.03) 0.96 (0.83-1.12)

tp <0.10; * p < 0.05; ** p < 0.01. Cox hazard models were employed stratified by support sources. Presence or
absence of each social support type was entered separately for each support source to avoid multi-collinearity.
All covariates (age, number of illnesses, subjective cognitive complaints, depression, health behaviors, living
arrangement, marital status, education, and engagement in community activities) were also entered into the model.

4. Discussion

4.1. Support toffrom Co-Residing Family

Using 10-year follow-up data, we assessed the impact of social support on incident dementia by
sources (support exchange partners). Contrary to our expectations, family support was beneficial only
for men. In our data, although we cannot ascertain with whom men exchanged support in the house, in
the sub-analysis, 92.5% of men with support from co-residing family were married. This supports the
result of Saito et al.’s study which found similar associations that, among men, support from spouse
was an independent protective factor against functional disability [23]. In that study, lack of social
support explained 24.4% and 15.8% of the excess risk of disability among men living alone and those
living with non-spousal cohabitants, respectively. This also is in line with a review that indicated that
men tend to report their spouses as confidants, whereas women do not [1,19]. Cognitive benefits of
support from co-residing family members for men could also be attributed to enhanced social roles or
self-efficacy by providing support to their spouse. Another reason for such difference is the difference
in the nature of support they receive, in addition to women’s longer life span. Men tend to provide
more practical help such as bringing them to hospital, whereas women tend to provide more essential
help in daily living, such as cooking or cleaning the house and giving emotional assurance. This means
that men with care needs might live without applying for insurance benefits as long as their spouse
can provide essential care. This might lead to delayed diagnosis of dementia among men.

Among women, receiving emotional support from co-residing family members was a risk for
dementia. Goldzweig et al. reported that women often feel guilty when they cannot perform household
chores [24]. Such feelings of guilt might undermine their self-image and lead to poorer mental health,
a risk factor for dementia. A cross sectional study in the United States demonstrated a negative
association between social support and cognition, in which, among older persons, greater social
support was associated with poorer nonverbal memory and response inhibition, suggesting their care
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needs [25]. Marital benefits among men might partly explain the result. A study reported that married
men reported significantly higher levels of spouse support compared with married women [24].

4.2. Support toffrom Family Living Apart

In our study, social support from family or relatives living apart had no significant effect on
cognition in both genders, except for the provision of emotional support among women. A study in
China demonstrated the importance of extended family for the well-being of older persons, especially
when support from immediate kin was not available [12]. In Japan, more adult children live separately
from their parents once they get married. When needs arise, they take care of their older parents. Thus,
the availability of support from family or relatives living apart might indicate the actual care needs
among older parents.

Another explanation is that the nature of support might be important for older persons” health.
A review of studies reported that receiving emotional support from kin members raised the well-being
of older persons, whereas receiving instrumental support did not when the quality of relationships
was low [1]. Because kin relationships are not easy to terminate even if the quality is poor, this might
lead to feelings of guilt or dependency and even reduced autonomy. A study using the English
Longitudinal Study of Ageing (ELSA) data with a 10-year follow-up period reported that positive
social support from children reduced the risk of dementia, whereas negative support increased the risk
among persons aged 50 years and over [26]. Although we cannot assess such an effect in our study due
to the lack of related variables, quality rather than quantity of social relationships might be important
for cognitive health.

4.3. Support toffrom Friends or Neighbors

Among men, instrumental support exchange with friends or neighbors was a risk for dementia.
Psychological factors in part explain this result. Studies have reported that social relations lacking in
mutuality often undermine the self-image of the support recipient. Receiving support from non-family
members could be considered a shame or threat to men’s masculinity. Goldzweig et al. reported men’s
lower ability to use social support compared with women based on their observations that, despite
receiving more support, men tend to report more psychological distress in the face of illness [24]. Also,
men are less likely to seek help for physical and psychological problems [27].

Another possibility is gender differences in social relations. In Japan, non-family support is
mainly provided by same gender individuals [28]. Male friends are more likely to advise friends to
receive treatment with deteriorated cognition, while female friends tend to provide essential help and
emotional assurance, so that those in early stages of dementia could continue living in the community.
In the sub-analyses, we assessed the characteristics of men who exchanged instrumental support
with friends or neighbors (n = 450). They were more likely to be married (78.9%) and living with
someone else (86.4%). In addition, more than 90% of them reported that they exchanged support with
co-residing family. Thus, the likelihood of dementia among men with instrumental support from their
friends or neighbors could be partially explained by their deteriorated cognition that could be easily
noticed by others.

Among social factors, community engagement was more strongly associated with lower incidence
of dementia among women, while for men, being married was a stronger protector against dementia
(data shown upon request). This is in line with studies in Western nations, in which men received
emotional support mainly from their spouses, whereas women received more support from their
friends and relatives or children [6,29]. A previous study with the same dataset reported a similar
association, in which broader social networks were protective against incident dementia among
women [14]. This may also be explained by the replacement function of social networks. Women often
live longer than men and cannot rely on their husbands when needs arise. In fact, in our previously
reported study finding, women living alone had more contacts with outside non-family members [30].
Also, relationships with non-kin members, such as friends or neighbors, are mostly voluntary and
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based on mutual trust and love, meaning more positive support [31]. In addition, to interact with
non-family persons, one must go out of one’s own home, which could lead to receiving more physical
and cognitive stimuli in daily life.

4.4. Strengths and Limitations

This study’s major strength is the use of large insurance data, with few missing cases, that were
maintained by municipalities. The present study adds several new findings to those of earlier studies.
First, a longitudinal protective effect of social support on dementia was suggested. Second, different
effects of social support by type and source were observed. Third, gender differences were also
observed in the association.

One limitation of this study is the use of a proxy measure for incident dementia. As mentioned
in the introduction, a certain percentage of people do not apply for insurance benefits for various
reasons. Although we eliminated those with impairment in basic activities in daily living and adjusted
for baseline cognitive complaints, people with undiagnosed dementia might have been included in
the study population. In addition, the presence of a spouse might delay the diagnosis of dementia
among men, due to spousal support in daily living, and lead to misclassification of cases. Also,
the representativeness of the population might be an issue. When we assessed the tendency of
non-responders, those aged 85 years and over and those with lower income were less likely to
respond [16], meaning that the risk of incident dementia might be underestimated in this study,
since incident dementia is higher among those groups [16].

Another limitation is that only baseline social support was measured. As people get older, their life
space is more likely to diminish and be confined to a narrower network of people. Also, the effect
of social support might diminish over time. To consider such a possibility, we repeated sensitivity
analyses with shorter follow-up periods. However, hazard ratios did not change much (data available
upon request). Studies have reported that, despite the number of social ties diminishing over time
among older persons, the amount of emotional and instrumental support did not [7], indicating a
relatively stable effect of social support. Nonetheless, studies with repeated measurements that can
consider changes in social support might be desirable.

5. Conclusions

Gender differences were observed in the association between social support and incident dementia.
Support from co-residing family members was protective among men, whereas among women,
no significant effect of social support on dementia was observed. Considering the gender differences
in the association between social support and dementia and the possibility of misclassification of cases,
the use of objective diagnosis data might be necessary. Also, given the fact that the number of older
people living alone is increasing [2], there is a greater need to investigate the effect of promoting social
ties with outside family members. As men benefit more from support from co-residing family members,
different strategies might be needed in designing intervention programs for men. Deteriorating
cognitive or physical functions might undermine their self-image, leading to poor health; this occurs
especially among men who want to be strong and do not want to show their weakness to others [24].
In our study, appraisal support from someone outside of their own homes was related to a lower hazard
for dementia, although it was not significant. If support is provided with respect, or if recipients are
given more of a chance to give back support, this might preserve autonomy and mitigate the negative
effect of receiving support, especially among men. Such support could enhance their self-esteem and
compensate for the threat of loss of autonomy from receiving support.

Author Contributions: C.M. and T.S. conceptualized and conducted analyses. C.M. wrote the original draft and
prepared the final manuscript. T.S., M.S., and K.K. reviewed and approved the content. K.K. administered the
AGES Project and acquired funding for the project.

Funding: This study used data from the AGES project, one of the research projects conducted by the Center for
Well-Being and Society, Nihon Fukushi University. This study was supported in part by the MEXT-Supported



Int. |. Environ. Res. Public Health 2019, 16, 239 90f 10

Program for the Strategic Research Foundation at Private Universities (2009-2013), Grant-in-Aid for Scientific
Research (KAKENHI) (23243070, 18390200, 17K04306), and a grant (#24-17, #27-20) from the National Center for
Gerontology and Geriatrics.

Acknowledgments: We appreciate the work by H. Hirai, Y. Inoue, and S. Jeong in preparing the longitudinal
dataset.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1.  Bowling, A. Social support and social networks: Their relationship to the successful and unsuccessful
survival of elderly people in the community. An analysis of concepts and a review of the evidence. Fam. Pract.
1991, 8, 68-83. [CrossRef]

2. Kawachi, I.; Berkman, L.E. Social ties and mental health. ]. Urban Health 2001, 78, 458-467. [CrossRef]
[PubMed]

3. Mendesde Leon, C.F; Glass, T.A.; Berkman, L.F. Social engagement and disability in a community population
of older adults: The New Haven EPESE. Am. ]. Epidemiol. 2003, 157, 633-642. [CrossRef] [PubMed]

4.  Kanamori, S.; Kai, Y.; Aida, ].; Kondo, K.; Kawachi, I.; Hirai, H.; Shirai, K.; Ishikawa, Y.; Suzuki, K. Social
participation and the prevention of functional disability in older Japanese: The JAGES cohort study. PLoS ONE
2014, 9, €99638. [CrossRef] [PubMed]

5. Seeman, T.E.; Bruce, M.L.; McAvay, G.]J. Social network characteristics and onset of ADL disability: MacArthur
studies of successful aging. J. Gerontol. B Psychol. Sci. Soc. Sci. 1996, 51, S191-5200. [CrossRef]

6.  Kuiper, J.S.; Zuidersma, M.; Oude Voshaar, R.C.; Zuidema, S.U.; van den Heuvel, E.R,; Stolk, R.P.; Smidt, N.
Social relationships and risk of dementia: A systematic review and meta-analysis of longitudinal cohort
studies. Ageing Res. Rev. 2015, 22, 39-57. [CrossRef]

7.  Seeman, T.E.; Lusignolo, T.M.; Albert, M.; Berkman, L. Social relationships, social support, and patterns
of cognitive aging in healthy, high-functioning older adults: MacArthur studies of successful aging.
Health Psychol. 2001, 20, 243-255. [CrossRef]

8. Holtzman, R.E.; Rebok, G.W.; Saczynski, ].S.; Kouzis, A.C.; Wilcox Doyle, K.; Eaton, W.W. Social network
characteristics and cognition in middle-aged and older adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 2004, 59,
P278-P284. [CrossRef] [PubMed]

9.  Pillemer, S.C.; Holtzer, R. The differential relationships of dimensions of perceived social support with
cognitive function among older adults. Aging Ment. Health 2016, 20, 727-735. [CrossRef]

10. Zhu, S.; Hu, J.; Efird, ].T. Role of social support in cognitive function among elders. J. Clin. Nurs. 2012, 21,
2118-2125. [CrossRef]

11. Cheng, S.T.; Lee, CK.; Chan, A.C; Leung, EM.; Lee, ].]. Social network types and subjective well-being in
Chinese older adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 2009, 64, 713-722. [CrossRef]

12.  Fiori, K,; Antonucci, T.; Akiyama, H. Profiles of social relations among older adults: A cross-cultural approach.
Ageing Soc. 2008, 28, 203-231. [CrossRef]

13.  Chen, TY,; Chang, H.Y. Developmental Patterns of Cognitive Function and Associated Factors among the
Elderly in Taiwan. Sci. Rep. 2016, 6, 33486. [CrossRef] [PubMed]

14. Saito, T.; Murata, C.; Aida, J.; Kondo, K. Cohort study on living arrangements of older men and women and
risk for basic activities of daily living disability: Findings from the AGES project. BMC Geriatr. 2017, 17, 183.
[CrossRef]

15.  Nishi, A.; Kondo, K.; Hirai, H.; Kawachi, I. Cohort profile: The ages 2003 cohort study in Aichi, Japan.
J. Epidemiol. 2011, 21, 151-157. [CrossRef] [PubMed]

16. Kondo, K. Health Inequalities in Japan: An Empirical Study of Older People; Trans Pacific Press: Balwyn North,
Australia, 2010.

17.  Tsutsui, T.; Muramatsu, N. Care-needs certification in the long-term care insurance system of Japan. J. Am.
Geriatr. Soc. 2005, 53, 522-527. [CrossRef] [PubMed]

18. Hisano, S. The relationship between Revised Hasegawa Dementia Scale (HDS-R), Mini-Mental State
Examination (MMSE) and Bed-fast Scale, Dementia Scale. Ronen Seishin Igaku Zasshi 2009, 20, 883-891.
(In Japanese)


http://dx.doi.org/10.1093/fampra/8.1.68
http://dx.doi.org/10.1093/jurban/78.3.458
http://www.ncbi.nlm.nih.gov/pubmed/11564849
http://dx.doi.org/10.1093/aje/kwg028
http://www.ncbi.nlm.nih.gov/pubmed/12672683
http://dx.doi.org/10.1371/journal.pone.0099638
http://www.ncbi.nlm.nih.gov/pubmed/24923270
http://dx.doi.org/10.1093/geronb/51B.4.S191
http://dx.doi.org/10.1016/j.arr.2015.04.006
http://dx.doi.org/10.1037/0278-6133.20.4.243
http://dx.doi.org/10.1093/geronb/59.6.P278
http://www.ncbi.nlm.nih.gov/pubmed/15576855
http://dx.doi.org/10.1080/13607863.2015.1033683
http://dx.doi.org/10.1111/j.1365-2702.2012.04178.x
http://dx.doi.org/10.1093/geronb/gbp075
http://dx.doi.org/10.1017/S0144686X07006472
http://dx.doi.org/10.1038/srep33486
http://www.ncbi.nlm.nih.gov/pubmed/27633756
http://dx.doi.org/10.1186/s12877-017-0580-7
http://dx.doi.org/10.2188/jea.JE20100135
http://www.ncbi.nlm.nih.gov/pubmed/21325730
http://dx.doi.org/10.1111/j.1532-5415.2005.53175.x
http://www.ncbi.nlm.nih.gov/pubmed/15743300

Int. |. Environ. Res. Public Health 2019, 16, 239 10 of 10

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Rogers, R.G. The effects of family composition, health, and social support linkages on mortality. J. Health
Soc. Behav. 1996, 37, 326-338. [CrossRef]

Mourao, R.J.; Mansur, G.; Malloy-Diniz, L.E; Castro Costa, E.; Diniz, B.S. Depressive symptoms increase
the risk of progression to dementia in subjects with mild cognitive impairment: Systematic review and
meta-analysis. Int. J. Geriatr. Psychiatry 2016, 31, 905-911. [CrossRef]

Yesavage, J.A.; Brink, T.L.; Rose, T.L.; Lum, O.; Huang, V.; Adey, M,; Leirer, V.O. Development and validation
of a geriatric depression screening scale: A preliminary report. J. Psychiatr. Res. 1982, 17, 37-49. [CrossRef]
Reisberg, B.; Shulman, M.B.; Torossian, C.; Leng, L.; Zhu, W. Outcome over seven years of healthy adults
with and without subjective cognitive impairment. Alzheimers Dement. 2010, 6, 11-24. [CrossRef] [PubMed]
Saito, T.; Murata, C.; Saito, M.; Takeda, T.; Kondo, K. Influence of social relationship domains and their
combinations on incident dementia: A prospective cohort study. J. Epidemiol. Community Health 2018, 72,
7-12. [CrossRef] [PubMed]

Goldzweig, G.; Hubert, A.; Walach, N.; Brenner, B.; Perry, S.; Andritsch, E.; Baider, L. Gender and psychological
distress among middle- and older-aged colorectal cancer patients and their spouses: An unexpected outcome.
Crit. Rev. Oncol. Hematol. 2009, 70, 71-82. [CrossRef] [PubMed]

Sims, R.C.; Hosey, M.; Levy, S.A.; Whitfield, K.E.; Katzel, L.I.; Waldstein, S.R. Distinct functions of social
support and cognitive function among older adults. Exp. Aging Res. 2014, 40, 40-59. [CrossRef] [PubMed]

Khondoker, M.; Rafnsson, S.B.; Morris, S.; Orrell, M.; Steptoe, A. Positive and Negative Experiences of Social
Support and Risk of Dementia in Later Life: An Investigation Using the English Longitudinal Study of
Ageing. J. Alzheimers Dis. 2017, 58, 99-108. [CrossRef]

Sullivan, L.; Camic, PM.; Brown, J.S. Masculinity, alexithymia, and fear of intimacy as predictors of UK men’s
attitudes towards seeking professional psychological help. Br. J. Health Psychol. 2015, 20, 194-211. [CrossRef]
Cabinet Office, Government of Japan. 2016 Annual Report on the Aging Society. Available online:
https://www.cao.go.jp/en/whitepaper.html (accessed on 18 December 2018)(In Japanese).

Gurung, R.A.; Taylor, S.E.; Seeman, T.E. Accounting for changes in social support among married older adults:
Insights from the MacArthur Studies of Successful Aging. Psychol. Aging 2003, 18, 487-496. [CrossRef]
[PubMed]

Murata, C.; Saito, Y.; Kondo, K.; Hirai, H. Social support and depression among community living older
people. Soc. Work 2011, 33, 15-22.

Merz, E.-M.; Huxhold, O. Wellbeing depends on social relationship characteristics: Comparing different
types and providers of support to older adults. Ageing Soc. 2010, 30, 843-857. [CrossRef]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.2307/2137260
http://dx.doi.org/10.1002/gps.4406
http://dx.doi.org/10.1016/0022-3956(82)90033-4
http://dx.doi.org/10.1016/j.jalz.2009.10.002
http://www.ncbi.nlm.nih.gov/pubmed/20129317
http://dx.doi.org/10.1136/jech-2017-209811
http://www.ncbi.nlm.nih.gov/pubmed/29089367
http://dx.doi.org/10.1016/j.critrevonc.2008.07.014
http://www.ncbi.nlm.nih.gov/pubmed/18762432
http://dx.doi.org/10.1080/0361073X.2014.857551
http://www.ncbi.nlm.nih.gov/pubmed/24467699
http://dx.doi.org/10.3233/JAD-161160
http://dx.doi.org/10.1111/bjhp.12089
https://www.cao.go.jp/en/whitepaper.html
http://dx.doi.org/10.1037/0882-7974.18.3.487
http://www.ncbi.nlm.nih.gov/pubmed/14518810
http://dx.doi.org/10.1017/S0144686X10000061
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Brief Description of Japan’s LTCI System 
	Incident Dementia 
	Social Support 
	Covariates 
	Statistical Analyses 
	Ethical Issues 

	Results 
	Discussion 
	Support to/from Co-Residing Family 
	Support to/from Family Living Apart 
	Support to/from Friends or Neighbors 
	Strengths and Limitations 

	Conclusions 
	References

