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Abstract
Background: Social support, de�ned as the exchange of support in social relationships, plays a vital role
in maintaining healthy behavior and mitigating the effects of stressors. This study investigated whether
functional aspect of social support is related to 5-year mortality in health checkup participants.

Methods: This study recruited 16,651 subjects (6,797 males, 9,854 females). Social support was
evaluated using �ve-component questions: Do you have someone 1) whom you can consult when you
are in trouble? 2) whom you can consult when your physical condition is not good? 3) who can help you
with daily homework? 4) who can take you to hospital when you don't feel well? and 5) who can take care
of you when you are ill in bed? The association between the component of social support and all-cause
and cardiovascular mortality was examined using Cox proportional hazard analysis.

Results: The percentage of subjects without social support components was 7.7%-15.0%. They were more
likely to be male, non-elderly, and living alone. During the follow-up period, there were 166 all-cause and
38 cardiovascular deaths. Cox proportional analysis adjusted for confounders showed that only the lack
of support for transportation to hospital was signi�cantly associated with all-cause (hazard ratio [HR]
2.01, 95% con�dence interval [CI] 1.26-3.05) and cardiovascular mortality (HR 3.30, 95% CI 1.41-6.87).
These associations were stronger in males than females.

Conclusion: This study showed that the lack of social support for transportation to the hospital was
independently associated with all-cause and cardiovascular mortality in a community-based population.

Background
In recent years, the social determinants of health (SDH) have attracted attention as an essential factor in
the promotion of health and development of the disease. Social support/social networks, one of the
components of SDH, is de�ned as "support that is exchanged in social relationships" and maintains
healthy behaviors and mitigates the effects of stressors. However, the mechanisms by which social
support is associated with health status are not su�ciently clari�ed and are still controversial [1]. One of
the reasons for the di�culty of research on this subject may be the variety of measures to evaluate social
support and outcomes [1, 2].

The Alameda study, a pioneering study on social support/social networks, showed that social
engagement with people is associated with mortality, together with appropriate health habits [3]. Since
then, many studies have reported that those who are socially isolated have higher mortality than those
with many social support/networks in various populations including African American elderly women [4],
local inhabitants in the United States [5-7], Finland [8], and Brazil [9]. These results indicate that the
association between social support and mortality is commonly observed, irrespective of gender, age, and
ethnicity. Furthermore, some reports revealed the association between social support and cardiovascular
disease [8, 10]. In Japan, several studies have examined the relationship between various parameters of
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social support/networks and life prognosis in the general population [11-14]. However, it has not been
examined the association between social support and the cause of death in detail.

Lakey and Cohen argue that social support research requires a theoretical perspective, and they raise the
following categories of theoretical perspectives: (1) stress and coping, (2) social constructionist
perspective, and (3) relationship perspective [15]. Cohen also speculates on the involvement of
psychological mediators and neuroendocrine links to immune and cardiovascular function in how social
support causes disease [16]. However, there are many properties in social support. Therefore, the study
using different indicators may show different mechanisms or outcomes.

Berkman et al. used an integrated approach to understand how the structure and function of social
relations and networks in�uence health outcomes [17]. However, it is di�cult to distinguish social support
and social networks clearly. In general, it seems that networks refer to the structural aspects of
interpersonal relationships (such as the number of friends), while support refers to the functional aspects
(such as help from friends) [2]. Most previous studies focused on social networks, which re�ect structural
aspects. On the other hand, previous Japanese studies on social support - the functional aspect -
assessed its association with psychological status such as depression [18-20], but not mortality. We
hypothesized that the functional aspects of social support play a role in the determination of life
prognosis. Therefore, the present study examined the association between the functional aspects of
social support and all-cause and cardiovascular mortality in the Japanese population, which have not
often been examined before.

The Yamagata study aims to prospectively examine the association between genetic and environmental
factors and common diseases and life prognosis in local inhabitants. In the present study, we used data
from the Yamagata study to investigate whether social support is associated with all-cause and
cardiovascular mortality in a community-based population.

Methods
Study subjects

The Yamagata study was conducted in seven cities (Yamagata, Kaminoyama, Sakata, Tendo, Higashine,
Sagae, and Yonezawa) in Yamagata prefecture, Japan, with the support from the 21st Century Center of
Excellence (COE) program and the Global COE program. Details of the Yamagata study have been
described elsewhere [21]. This study's target is the national health insurance-covered local inhabitants
that are mainly agriculture, forestry and �sheries workers, self-employed, part-time workers, retirees, and
unemployed. The number of potential subjects was 28,528 in this study. A total of 19,231 subjects aged
40 to 74 years provided written informed consent to participate in the baseline survey of the Yamagata
Study from 2009 to 2015. Of the 19,231 who �lled out the Yamagata study questionnaire, 2,580 subjects
who had missing answers in social support components and essential clinical information, including
smoking, alcohol consumption, and medication, were excluded. The remaining 16,651 subjects (6,797
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males and 9,854 females) were included in the �nal analysis of this study. The subjects have been
followed from 2009 to the end of 2015.

Baseline characteristics

A self-administered questionnaire was distributed to the study participants at the speci�c health checkup
site and returned by postal mail. When distributing the questionnaire, we explained the outlines of the
survey, including the voluntary nature of participation and the protection of personal information, and
then the participants gave written informed consent. The Ethics Review Committee of the Faculty of the
Medical Department of Yamagata University approved this study (approval No. 2018-464). This study
was conducted based on the Declaration of Helsinki. The baseline questionnaire gathered information on
social support using the following �ve questions because a previous study showed that these questions
and answers were associated with depression in the Japanese population [19]: Do you have someone 1)
whom you can consult when you are in trouble? 2) whom you can consult when your physical condition
is not good? 3) who can help you in daily housework? 4) who can take you to a hospital when you don't
feel well? and 5) who can take care of you when you are ill in bed? The answer to each question was
binary (yes/no).

In addition, basic information on smoking, alcohol consumption, cohabitation, and education history were
collected. In the Japanese education system, compulsory education in elementary and junior high school
is 9 years, up to high school, it is 10-12 years, and in college or beyond, it is 13 years or more. All citizens
in Japan are required to have compulsory education, so it is unlikely that they have no formal education.
Therefore, in this study, education history was divided into three groups of 9 years or less, 10 to 12 years,
and 13 years or more. For lifestyle-related diseases, the presence of hypertension, diabetes, and
dyslipidemia was ascertained based on the collected information on laboratory data and medications
according to the de�nitions used in previous studies [21, 22].

Classi�cation of cause of death

Information on mortality was obtained from the death certi�cate. Cause of death was classi�ed based on
the International Statistical Classi�cation of Diseases and Related Health Problems 10th Revision (ICD-
10) code. Cardiovascular mortality was de�ned as the deaths due to the circulatory system (ICD-10 code
I00-I99), such as acute myocardial infarction (I21), chronic ischemic heart disease (I25), cardiomyopathy
(I42), heart failure (I50), subarachnoid hemorrhage (I60), intracerebral hemorrhage (I61) and cerebral
infarction (I63). The cardiovascular disease was selected because previous studies had reported its
association with social support [8, 10].

Statistical analysis

Factors related to the components of social support were evaluated by logistic regression analysis.
Survival analysis to examine the association between social support components and all-cause and
cardiovascular mortality was performed using the Kaplan-Meier method. Independent associations of
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social support components with mortality were examined by Cox proportional hazards with adjustment
for possible confounding factors including age, gender, education period, smoking, alcohol consumption,
obesity, hypertension, diabetes, and dyslipidemia. A p-value of less than 0.05 was considered
statistically signi�cant. We used the statistical software JMP 14.2 for Windows (SAS Institute Japan Ltd.,
Tokyo, Japan) for all statistical analyses.

Results
Baseline characteristics of the 16,651 study subjects (6,797 males, 9,854 females) are described in Table
1. The living conditions and prevalence of health-related factors and comorbidities were as follows: living
alone (8.5%), smoking (12.5%), alcohol consumption (55.3%), hypertension (46.3%), diabetes (11.2%),
dyslipidemia (57.3%), and obesity (24.0%)

Table 1. Baseline characteristics of study subjects

  Total subjects Males Females
Number 16,651 6,797 9,854
Age (years) 62.7 (8.4) 64.1 (7.9) 61.7(8.5)
Body mass index (kg/m2) 23.0 (3.2) 23.6 (3.0) 22.6 (3.3)
Living alone (%) 8.5 8.0 8.9
Education period)      

≦ 9 years (%) 14.9 17.6 13.0
10-12 years (%) 55.2 55.5 55.2
≧ 13 years (%) 29.9 26.9 32.0

Smoking (%) 12.5 22.8 5.1
Alcohol consumption (%) 55.3 79.9 38.0
Hypertension (%) 46.3 55.9 39.7
Diabetes (%) 11.2 20.7 9.2
Dyslipidemia (%) 57.3 55.7 58.7
Obesity (%) 24.0 29.1 20.5

           

Mean (SD)

Status of social support

Table 2 shows the results of the �ve component social support questions. Overall, the prevalence of the
lack of someone 1) whom you can consult when you are in trouble was 12.7%; 2) whom you can consult
when your physical condition is not good was 10.6%; 3) who can help you in daily homework was 15.0%;
4) who can take you to a hospital when you don't feel well was 7.7%; 5) who can take care of you when
you are ill in bed was 11.4%. For most of the �ve components, men had a higher prevalence of lacking
social support than women. Logistic regression analysis of factors related to a lack of social support
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components showed that male sex, age under 65, and living alone were independently associated with
the lack of almost all �ve social support components (Table 3). Further, smoking was associated with the
lack of someone 3) who can help you in daily homework and 5) who can take care of you when you are ill
in bed. In contrast, alcohol consumption was associated with having someone 1) whom you can consult
when you are in trouble, 2) whom you can consult when your physical condition is not good, and 5) who
can take care of you when you are ill in bed. Comorbidity factors were not associated with the lack of
social support components.

Table 2. The prevalence of the lack of social support components

  Total
subjects

Males Females

1) No one whom you can consult when you are in trouble (%) 12.7 19.1 8.2
2) No one whom you can consult when your physical condition
is not good (%)

10.6 15.1 7.6

3) No one who can help you in daily housework (%) 15.0 19.1 12.3

4) No one who can take you to a hospital when you don’t feel
well (%)

7.7 9.5 6.4

5) No one who can take care of you when you are ill in bed
(%)

11.4 10.7 12.1

 

Table 3. Multivariate logistic regression analysis to predict the lack of social support
components.
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  1)
Consult

at trouble

2) Consult at
physical
condition

3) Support for
daily

housework

4) Support for
transportation to

hospital

5) Take care
of you when

sick
  OR

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

Male gender 2.78
(2.45-
3.15)

2.53 (2.21-
2.90)

1.84 (1.64-
2.07)

1.89 (1.61-2.22) 0.92 (0.80-
1.05)

<65 years 1.23
(1.10-
1.39)

1.37 (1.22-
1.54)

1.12 (1.01-
1.25)

1.54 (1.34-1.78) 1.35 (1.19-
1.54)

Living alone 1.87
(1.60-
2.18)

2.48 (2.12-
2.90)

4.71 (4.13-
5.34)

10.7 (9.23-12.4) 10.2 (8.90-
11.6)

Education
period

         

≦ 9 years
(%)

Reference Reference Reference Reference Reference

10-12
years (%)

1.06
(0.91-
1.24)

1.09 (0.91-
1.30)

0.89 (0.77-
1.03)

0.93 (0.76-1.15) 0.96 (0.80-
1.15)

≧ 13
years (%)

1.14
(0.96-
1.35)

1.21 (1.01-
1.47)

0.95 (0.81-
1.12)

1.08 (0.86-1.35) 1.13 (0.93-
1.38)

Smoking 1.10
(0.95-
1.27)

1.08 (0.92-
1.26)

1.18 (1.03-
1.36)

1.17 (0.93-1.36) 1.34 (1.13-
1.60)

Alcohol
consumption

0.81
(0.72-
0.91)

0.84 (0.74-
0.95)

0.90 (0.81-
1.01)

0.88 (0.75-1.03) 0.84 (0.74-
0.96)

Hypertension 1.04
(0.93-
1.16)

1.15 (1.02-
1.30)

0.98 (0.88-
1.09)

1.01 (0.88-1.17) 1.00 (0.88-
1.13)

Diabetes 1.06
(0.91-
1.24)

1.02 (0.85-
1.21)

1.11 (0.91-
1.12)

1.01 (0.81-1.24) 0.99 (0.82-
1.19)

Dyslipidemia 1.02
(0.91-
1.13)

1.00 (0.89-
1.12)

0.99 (0.89-
1.10)

0.90 (0.78-1.04) 0.88 (0.78-
0.99)

Obesity 1.06
(0.94-
1.19)

1.08 (0.94-
1.23)

1.02 (0.90-
1.14)

0.96 (0.81-1.13) 1.08 (0.94-
1.24)

CI: confidence interval, OR: odds ratio.

Association between social support and mortality.

During the 5-year follow-up period (median 3.4 years), there were 166 total deaths (116 males, 50
females) and 38 cardiovascular deaths (27 males, 11 females). First, we performed a Kaplan-Meier
survival analysis of the association between each component of social support and mortality. A
signi�cant association with all-cause and cardiovascular mortality was observed only with the transport
support to hospital, but not with the other components. The Kaplan-Meier analysis in Fig. 1 compared the
survival curves between the two groups (yes/no) regarding the presence of "Support for transportation to
hospital when sick", based on the answer to question 4). It showed that the all-cause and cardiovascular
mortality of those without transport support to the hospital were signi�cantly higher than those with such
support.
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Similarly, unadjusted Cox proportional hazard analysis showed that only a lack of support for
transportation to hospital had a signi�cant association with all-cause mortality and cardiovascular
mortality (HR, 2.01, 95% CI, 1.26-3.05 for all-cause mortality, and HR, 3.30, 95% CI, 1.41-6.87 for
cardiovascular mortality) (Table 4). These associations remained signi�cant after adjustment for
possible confounding factors (HR, 1.88, 95% CI, 1.15-2.93 for all-cause mortality, and HR, 2.73, 95% CI,
1.09-5.95 for cardiovascular mortality) (Table 4). In this multivariate model, the independent risk factors
for all-cause mortality, other than support for transport to the hospital, were older age, men, diabetes, and
smoking. On analysis by sex, the signi�cant association with all-cause mortality was observed in males
(adjusted HR, 2.07, 95% CI, 1.18-3.40) but not in females (adjusted HR, 1.46, 95%CI, 0.44-3.62). We further
examined the association between all-cause mortality and structural aspects of social support (living
alone) using the same multivariate model. However, this factor did not show an independent association
with all-cause mortality.

Table 4. The association between the lack of social support components and mortality.

  Unadjusted Adjusted*
All-cause mortality HR

(95%CI)
P

value
HR

(95%CI)
P

value
1) No one whom you can consult when you are in
trouble

1.44 (0.94-
2.12)

0.09 1.15
(0.73-
1.74)

0.53

2) No one whom you can consult when your physical
condition is not good

1.27 (0.77-
1.94)

0.34 1.18
(0.71-
1.85)

0.50

3) No one who can help you in daily housework 1.38 (0.93-
2.01)

0.11 1.18
(0.78-
1.76)

0.41

4) No one who can take you to a hospital when you
don’t feel well

2.01 (1.26-
3.05)

<0.01 1.88
(1.15-
2.93)

0.01

5) No one who can take care of you when you are ill
in bed

1.02 (0.60-
1.61)

0.94 1.09
(0.62-
1.77)

0.76

         
Cardiovascular mortality HR

(95%CI)
P

value
HR

(95%CI)
P

value
1) No one whom you can consult when you are in
trouble

1.88 (0.80-
3.90)

0.14 1.38
(0.55-
3.02)

0.47

2) No one whom you can consult when your physical
condition is not good

1.31 (0.45-
3.05)

0.59 0.94
(0.28-
2.39)

0.90

3) No one who can help you in daily housework 1.54 (0.66-
3.20)

0.30 1.18
(0.47-
2.57)

0.70

4) No one who can take you to a hospital when you
don’t feel well

3.30 (1.41-
6.87)

<0.01 2.73
(1.09-
5.95)

0.03

5) No one who can take care of you when you are ill
in bed

1.27 (0.43-
2.94)

0.64 1.11
(0.33-
2.83)

0.84

CI: confidence interval, HR: hazard ratio.
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*Adjusted for age, gender, education period, hypertension, diabetes, dyslipidemia, obesity,
alcohol consumption, smoking.

Discussion
This study in a Japanese community-based population showed that the prevalence of a lack of social
support was higher in men, non-elderly, and those living alone. Furthermore, a lack of support for
transportation to hospital when sick was independently associated with all-cause and cardiovascular
mortality, especially in males.

Previous studies using the same questionnaire reported that the proportion of people without social
support is low (1.3-8.2%) in the suburbs [23] and high (22.1-39.1%) in urban areas [18]. Our present
participants live in middle-sized cities, and the proportion of participants with a lack of social support
(7.7-15.0%) is in the middle of ranges in previous studies. These observations indicate that the availability
of social support is related to the characteristics of the region. This study also showed that people living
alone were less likely to have social support. This observation would appear consistent with previous
�ndings that isolation leads to a lack of information and resources, a lack of support, and a decrease in
self-e�cacy and self-esteem, and as a result, that illness tends to occur [3, 24]. Our study also revealed
that non-elderly is less likely to have social support. It has been reported that social support of the local
community is decreasing with increasing age in Japan [25]. Compared to older people who are close to
each other, it might be more di�cult for younger people who live a work-centered life to obtain social
support. These results indicate that the status of social support is affected by individual factors such as
gender and age and by environmental factors such as cohabitation and neighborhood relations in the
entire community.

In this study, longitudinal analysis disclosed that a lack of support for transportation to the hospital when
sick was signi�cantly associated with all-cause and cardiovascular mortality, even after adjustment for
background factors. Furthermore, this association was stronger in males than in females. This �nding
suggests that a lack of support for transportation to hospital may be a risk for mortality, independently of
comorbidities and age, especially in males.

One possible reason for this association is that transportation support may lead to rapid treatment of
critical cardiovascular diseases, such as stroke and myocardial infarction. In cardiovascular disease, the
speed of treatment has a signi�cant effect on prognosis. One study reported that in the patients with
stroke or transient ischemic attack, cohabitation was associated with improved time to arrival at hospital
in men only [26]. Another study reported that living alone confers a risk of all-cause and cardiovascular
death in men, but not in women [10]. These �ndings suggest that support for transportation to hospital
when sick, one of the social supports, might affect mortality by shortening time to receiving treatment for
critical conditions.
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To assess social support, three major perspectives (stress and coping, social constructionist, and
relationship) were proposed by Lakey and Cohen et al. [15]. In the current study, we did not directly assess
the subjects' level of stress, self-esteem, companionship and intimacy with supporters. However, this
study's social support questionnaire mainly re�ects the companionship and intimacy between the study
subjects and their supporters in their daily lives, so this study is largely the relationship perspective-based.
Our �nding suggests the importance of the relationship between individuals on health outcomes.

The strength of this study is its large sample size and adjustment for various confounding factors, which
appear to warrant the robustness of the results. Several limitations of the study also warrant mention.
First, the functional aspect of social support was evaluated from simple questions and binary answers.
We did not take into account the degree of each support. Second, we performed multivariate analyses
adjusting for various established risk factors. However, other confounding factors may still have been
present. Further, because of the small number of events, we did not include analyses with the additional
adjustment, such as structural factors of social support (living alone). Third, the study subjects were
participants in a community-based annual health checkup and questionnaire survey. Compared to the
general population, they might have been more health-conscious and had a higher level of social activity.
Therefore, a selection bias might be present. Fourth, the study was conducted under an observational
design and cannot determine causation in the relationship between social support and mortality. Fifth,
social support status was evaluated only once at baseline and might have changed during the follow-up
period.

Conclusions
This study evaluated the functional aspects of social support, which to date, has received little research
interest. Our results identi�ed an association between support for transportation to the hospital - a
functional aspect of social support - and mortality in a community-based population. In modern societies,
social support is admittedly challenging to maintain; nevertheless, the establishment and utilization of
social support is crucial to improving life prognosis in local communities. The �nding of the current study
that social support is associated with medical outcomes also suggests a possibility that such support
contributes to the maintenance of social capital via preventing the deterioration of living conditions and
could be one of the broad forms of support that lower delinquency and crime in the community in the
long run.

Abbreviations
BMI: Body mass index, CI: Con�dence interval, HR: Hazard ratio, ICD-10: International Statistical
Classi�cation of Diseases and Related Health Problems 10th Revision, SDH: Social determinants of
health.

Declarations



Page 12/15

Ethics approval and consent to participate

This study was approved by the Ethics Review Committee of the Faculty of the Medical Department of
Yamagata University (approval number 2018-464). All subjects in this study provided written informed
consent to participate.

Consent for publication

Not applicable.

Availability of data and materials

The datasets generated during and/or analyzed during the current study are not publicly available due to
ethical reasons, but are available from the corresponding author on reasonable request.

Competing interests

The authors declare no competing interests.

Funding

This study was supported in part by a Grant-in-Aid from the 21st Century Center of Excellence (COE) and
the Global COE program of the Japan Society for the Promotion of Science. The funder had no role in the
design of the study and collection, management, analysis, and interpretation of the data and in writing
the manuscript. The authors and their contributions to the manuscript are independent of the funder.

Authors' contributions

TU and TK1 (Tsuneo Konta) conceived and designed the study and drafted the manuscript. TU and TK1
analyzed the data. TU, TK1, RS1 (Ritsuko Saito), TO, RS2 (Ri Sho), and MS substantively contributed to
drafting the manuscript. MW, KI, HY, TK2 (Takamasa Kayama), and YU reviewed the manuscript.

All authors have read and approved the manuscript.

Acknowledgements

Not applicable

References
1. Holt-Lunstad Why Social Relationships Are Important for Physical Health: A Systems Approach to

Understanding and Modifying Risk and Protection. Annu Rev Psychol. 2018; 69: 437-458.

2. Noguchi Y. Social support for the elderly: the concept and its measurement. Soc Gerontol. 1991; 34:
37-48. Japanese.



Page 13/15

3. Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-year follow-up study of
Alameda County, Georgia. Am J Epidemiol. 1979; 109: 186-204.

4. LaVeist TA, Sellers RM, Brown KA, Nickerson KJ. Extreme social isolation, use of community-based
senior support services, and mortality among African American elderly women. Am J Community
Psychol. 1997; 25: 721-732.

5. Schoenbach VJ, Kaplan BH, Fredman L, Kleinbaum DG. Social ties and mortality in Evans County,
Georgia. Am J Epidemiol. 1986; 123: 577-591.

�. Forster LE, Stoller EP. The impact social support on mortality: a seven-year follow up of older men
and women. J Appl Gerontol. 1992; 11:173-186.

7. Yasuda N, Zimmerman SI, Hawkes W, Fredman L, Hebel JR, Magaziner J. Relation of social network
characteristics to 5-year mortality among young-old versus old-old white women in urban
community. Am J Epidemiol. 1997; 145: 516-523.

�. Kaplan GA, Salonen JT, Cohen RD,Brand RJ, Syme SL, Puska P. Social connections and mortality
from all causes and from cardiovascular disease: prospective evidence from eastern Finland. Am J
Epidemiol. 1988; 128: 370-380.

9. Tabatta R, Daniella P, Ligiana P, da Silva Alexandre T, de Oliveira Duarte YA. Low supply of social
support as risk factor for mortality in the older adults. Arch Gerontol Geriatr. 2017; 73: 77-81.

10. KandlerU, Meisinger C, Baumert J, Löwel H; KORA Study Group. Living alone is a risk factor for
mortality in men but not women from the general population: a prospective cohort study. BMC Public
Health. 2007; 7: 335.

11. Sugisawa H, Liang J, Liu X. Social networks, social support, and mortality among older people in
Japan. J Gerontol. 1994; 49: S3-S13.

12. Sato T, Kishi R, Suzukawa A, Horikawa N, Saijo Y, Yoshioka E. Effects of social relationships on
mortality of the elderly: how do the in�uences change with the passage of time? Arch Gerontol
Geriatr. 2008; 47: 327-339.

13. Aida J, Kondo N, Kondo K, Subramanian SV, Murata C, Kondo N, et al. Assessing the association
between all-cause mortality and multiple aspects of individual social capital among the older
Japanese. BMC Public Health. 2011; 11: 499.

14. Saito M, Kondo N, Kondo K, Ojima T, Hirai H. Gender differences on the impacts of social exclusion
on mortality among older Japanese: AGES cohort study. Soc Sci Med. 2012; 75: 940-945.

15. Lakey B, Cohen S. Social support theory and measurement.In: Cohen S, Underwood LG, Gottlieb BH,
editors. Social support measurement and intervention: A guide for health and social scientists.
Oxford: Oxford University Press; 2000. p. 29-52.

1�. Cohen S. Psychosocial models of the role of social support in the etiology of physical
disease. Health Psychology, 1988: 7: 269–297.

17. Berkman LF, Glass T. Social integration, social networks, social support, and health. In: Berkman LF,
Kawachi I, editors. Social Epidemiology. New York: Oxford University Press, 2000; 137-173.



Page 14/15

1�. Koizumi Y, Awata S, Seki T, Nakaya N, Kuriyama S, Suzuki Y, et al. Association between social
support and depression in the elderly Japanese population. Jpn J Geriat. 2004: 41: 426-433.

19. Muraoka K, Oiji A, Ihara K. The physical and psychological and social background factor of elderly
depression in the community. Japanese Journal of Geriatric Psychiatry. 1996: 7: 397-407. Japanese

20. Masuchi A, Kishi R. A review of epidemiological studies on the relationship of social networks and
support to depressive symptoms in the elderly. Nihon Koshu Eisei Zasshi. 2001; 48(6): 435-48.
Japanese.

21. Sakurada K, Konta T, Watanabe M, Ishizawa K, Ueno Y, Yamashita H, et al. Associations of frequency
of laughter with risk of all-cause mortality and cardiovascular disease incidence in a general
population: �ndings from the Yamagata Study. J Epidemiol. 2020; 30: 188-193.

22. Otaki Y, Watanabe T, Konta T, Watanabe M, Asahi K, Yamagata K, et al. Impact of hyperuricemia on
mortality related to aortic diseases: a 3.8-year nationwide community-based cohort study. Sci Rep.
2020; 10: 14281.

23. Kurimoto A, Awata S, Ohkubo T, Tsubota-Utsugi M, Asayama K, Takahashi K, et al. Reliability and
validity of the Japanese version of the abbreviated Lubben Social Network Scale. Nippon Ronen
Igakkai Zasshi. 2011; 48: 149-157. Japanese

24. Shmizu Y, Sugisawa H. The impact of social support on self-e�cacy among the elderly after
discharge from the rehabilitation ward. Journal of Japan Academy of Home Care. 2007; 9:47-55.
Japanese.

25. Wake J. Trends and characteristics of social supports of the elderly in Japan: a data analysis of the
national survey in 2005. The Journal of social sciences and humanities. 2005; 23: 29-49. Japanese.

2�. Madsen TE, Roberts ET, Kuczynski H, Goldmann E, Parikh NS, Boden-Albala B.
Gender, socialnetworks,
and stroke preparedness inthe stroke warning information and faster treatment study.
J Stroke Cerebrovasc Dis. 2017; 26: 2734-2741.

Figures

https://mol.medicalonline.jp/archive/search?jo=aj2rsizd&vo=7&nu=4


Page 15/15

Figure 1

Association between support for transportation to hospital and mortality


