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Background: As aging issues become serious, how to guarantee and improve
the quality of life among older adults has become a hot topic in China. This
article is aimed to discuss the impact of formal and informal social support
on the quality of life among older adults and the differences in gender and
urban—-rural areas.

Methods: The data used in this article are from the 2020 China Family Panel
Studies (CFPS). Quality of life is measured from three dimensions of life:
satisfaction, self-rated health, and mental state. This article uses the ordered
logistic regression model to analyze the impact of social support on life
satisfaction and self-rated health, and the binary logistic regression model
to analyze the impact of social support on the mental state. The method of
Shapley value decomposition further analyzes the contribution of influencing
factors to the quality of life.

Results: The activities of daily living (ADL) and income significantly impact the
quality of life among older adults. Formal and informal social support positively
improved the quality of life among older adults, but the effect of informal social
support is greater than that of formal social support. The male older adults
are significantly better than the female adults across all three dimensions of
quality of life. The mental state of urban older adults is better than that of rural
older adults.

Conclusion: Formal and informal social support should be strengthened
to improve the income of older adults. Older adults should be encouraged
to participate in social activities and good interpersonal relationships should
be established actively. Female older adults should be paid more attention.
The proportion of female older adults participating in insurance should be
increased, and the family and intergenerational care burden for female older
adults should be reduced. The leisure life of urban older adults should be
enriched. The basic social insurance and health service systems in rural areas
should be improved.

older adults, quality of life, formal social support, informal social support, Shapley
value decomposition
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Introduction

Aging has been accelerating, and the population has shown
a trend of advanced age since China entered an aging society
around 2000 (1). According to the Seventh National Population
Census from the National Bureau of Statistics in China, the
population aged 60 and above was 264.02 million in 2020,
accounting for 18.70% of the total population, an increase of
5.44% points over 2010 and 8.37% points over 2000 (2, 3). The
number of people aged 65 and above was 190.64 million in 2020,
accounting for 13.5%, an increase of 4.63% points over 2010 and
6.54% points over 2000 (2, 3). It is expected that the population
aged 65 and above will exceed 200 million in China by 2022,
with an aging rate of over 14%, and China will enter a deeply
aging society (4). The pressure on the governments and families
is increasing in the face of severe aging. The pension problem has
become an urgent social problem to be solved. Ensuring older
adults enjoy their twilight years and have a healthy and decent
old life has become one of the major social development issues.

To deal with the aging of the population actively, the
World Health Organization has put forward the concept of
healthy aging and active aging. The core is to improve the
quality of life among older adults and guarantee their right to
development. The State Council issued a guideline to promote
the development of national undertakings for the aged and
improve the older adults’ care service system during the 14th
Five-Year Plan period (2021-2025) in China. The guideline
proposes incorporating the concept of active aging and healthy
aging into the economic and social development process to meet
the need for high-quality services for the elder (5). Quality of life
is one of the important indicators reflecting the living conditions
of older adults, which is the basis for implementing healthy aging
and active aging strategies. There are many factors influencing
the quality of life among older adults, such as income status,
education attainment, marriage, and living conditions. Social
support also plays an important role in the improvement of the
social security system.

Literature review

The concept of quality of life is dynamic, complex, and
multidimensional. This concept first appeared in the book The
Affluent Society, written by American economist John Kenneth
Galbraith. The author believes the quality of life is a subjective
experience in nature, including personal satisfaction with life
experience, internal sense of contentment, and self-realization
in society (6). Later scholars gradually crystallized the quality
of life and understood it from multiple dimensions but failed
to form a unified definition. The first understanding is to
define the quality of life as a comprehensive reflection of
objective living conditions, such as the area of the living
house (7). The second understanding is to regard the quality
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of life as a subjective feeling of the overall life, such as life
satisfaction and other subjective evaluation indicators (8, 9).
The third understanding is to combine the objective part and
the subjective part. The quality of life comprises two parts: the
objective conditions reflecting living conditions and subjective
feelings about the living conditions (10, 11). For older adults
as a special group, a lot of literature defines and measures
the quality of life among older adults according to research
objectives. The quality of life among older adults proposed by
the Chinese Medical Association in 1994 includes 11 aspects:
health status, living habits, functions of daily living, family
harmony, living conditions, economic income, nutritional
status, mental health, social interaction, life satisfaction, and
physical examination (12). Wu believed that the quality of
life among older adults includes material life, spiritual and
cultural life, life quality, personal quality, rights and interests,
and living environment (13). After analyzing 48 studies on
older adults, Van Leeuwen et al. determined that the quality
of life among older adults should include nine domains:
autonomy, role and activity, health perception, relationships,
attitude and adaptation, emotional comfort, spirituality, home
and neighborhood, and financial security (14). Due to the
availability of survey data, this article refers to research of Li and
determines three dimensions of the quality of life among older
adults: life satisfaction, self-rated health, and mental state (1).

The concept of social support was first developed as
a technical term in psychiatric literature. It is defined as
information leading one to believe that he/she is cared for, loved,
esteemed, and a member of a network of mutual obligations
(15). Subsequently, many scholars have extensively researched
social support as a science, and there are many definitions of
social support. In general, the definition of social support can
be viewed in four ways. Social support, which can be generated
from helping behavioral, is a kind of interpersonal interaction,
an exchange of social resources, and a systematic psychological
activity (16). Additionally, there are a variety of classifications
of social support. According to the functions of social support,
Flannery categorized emotional support, instrumental support,
informational support, and social companionship (17). Mindel
et al. categorized formal and informal social support according
to the support subjects (18). Formal social support refers to the
support provided by the government, institutions, communities,
and other formal organizations for vulnerable groups, such as
endowment insurance and the medical security system (19).
Informal social support refers to the emotional, behavioral, and
informational support provided by family members, neighbors,
friends, and colleagues (16).

Developed countries were the first to study the impact of
social support on quality of life. The results showed that social
support positively impacted the quality of life and improved
health and mental status (20-22). Social support has been found
to play an important role in the quality of life in the literature
with studies of Chinese older adults (23, 24). Various types
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of formal social support have been shown to positively affect
older adults’ life satisfaction and physical and mental health.
Tao and Shen found that the new rural endowment insurance
and rural medical insurance have a positive impact on the
mental health of rural older adults but little contributes to their
physical health (16). Zheng and Zheng found that the basic
endowment insurance for the urban working group can improve
the life satisfaction of older adults, while participation in the
new rural endowment insurance system and new cooperative
medical system will significantly improve the intergenerational
financial support for families to indirectly promote the health
and life satisfaction of older adults (25). Deng and Tang found
that participating in endowment insurance positively impacts
the life satisfaction of older adults (26). Li et al. found that older
adults participating in endowment insurance had better self-
rated health and that endowment insurance, medical insurance,
and other social assistance significantly affected the degree of
depression (27).

Regarding informal support, it is usually the impact of
factors, such as intergenerational support and family support on
the quality of life among older adults. Li found that practical,
emotional, and spiritual social support positively affected older
adults’ life satisfaction, health status, and mental health (1). Wei
et al. found that intergenerational support and social interaction
can reduce the loneliness of rural older women and promote
their physical and mental health (28). Li analyzed the impact
of social support (emotional support, economic support, and
daily care) on the quality of life among older adults and found
that all social support variables positively impacted the quality
of life (29). Fu and Cheng found a significant contribution of
intergenerational support to older adults’ life satisfaction (30).

To sum up, this article analyzes the impact of formal and
informal social support on the quality of life (life satisfaction,
self-rated health, and mental state) among older adults. The
influence of activities of daily living and income status on the
quality of life is also considered because a good quality of life for
older adults is based on a certain material basis and independent
activity ability (31). The research framework of this article is
shown in Figure 1. This article lies in the comprehensive analysis
of the impact of social support on the different aspects of quality
of life for older adults. It further analyzes the difference of this
impact in different groups of older adults, which is helpful to
put forward targeted suggestions on the pension cause and better
achieve a balanced pension.

Materials and methods

Data sources
The data come from the 2020 China Family Panel Students

(CFPS), conducted by the Institute of Social Science Survey of
Peking University. The adult questionnaire includes questions
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on basic personal information, retirement, insurance, marriage,
and health status. The research topic of this article is the impact
of social support on the quality of life among older adults.
First, 6,976 older adults aged 60 and above were screened from
28,590 adult samples. Second, 1,847 older adults answered the
questionnaire on behalf of others without answering subjective
questions, such as life satisfaction and income status. Another
1,268 older adults did not answer questions about the physical
test due to telephone interviews. Then, some samples with
missing variables, such as whether they have a pension, were
removed. Finally, 3,323 older adults with complete variable
values were obtained after elimination.

Research variables

Explained variable

This article measures the quality of life among older
adults from life satisfaction, self-rated health, and mental state,
considering these three dimensions as explanatory variables. Life
satisfaction was measured using a question in subjective attitude
section, “How satisfied do you rate your life?” (30). Respondents
were asked to rate their life satisfaction on a scale of 1-5, from
1 = being very dissatisfied to 5 = being very satisfied. Self-rated
health was assessed using a question in the health section, “How
do you feel about your health?” (1). Respondents could choose
from five options, “Very good, Good, Fair, Poor, Very poor”. For
the convenience of data analysis, these options were assigned a
value from “Very poor” to “Very good” (Very poor = 1, Poor
= 2, Fair = 3, Good = 4, Very good = 5). The mental state
was measured by choosing the degree of depression. Center for
Epidemiological Studies Depression Scale (CES-D) was used in
the 2020 CFPS questionnaire to reflect the degree of depression.
This article adopts the answer options of CES-D8 to calculate
depression scores (32). CES-D8 is a simplified version of CES-
D, asking respondents eight of the 20 questions from CES-D.
The corresponding score is assigned according to the frequency
of the occurrence of a specific emotion, “Hardly (<1 day)” =
0, “Sometimes (1-2 days)” = 1, “Often (3-4 days)” = 2, and
“Most of the time (5-7 days)” = 3. CES-D8 has two positive
and six negative indicators, of which the positive indicators are
assigned inversely. The total score of CES-D8 is 24, with higher
scores indicating higher levels of depression. The threshold for
depression was set at 9 (32). The degree of depression was
reassigned to 1 (no depression) for respondents with a score of
<9 and 0 (depression) for respondents with scores of 9 or above.

Explanatory variables

Social support is used as the explanatory variable, divided
into formal and informal social support. This article chose
endowment insurance, medical insurance, and pension as the
formal social support (19, 27). Informal social support is mainly
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Individual factors Pension

Formal social support
Endowment insurance

Medical insurance

Personal characteristics

Activities of daily living
Income status

with children

Informal social support
Financial support for children
Frequency of communication

Interpersonal relationships

Gender
differences
Quality of life
Life satisfaction
Self-rated health

Mental state Urban-rural

differences

FIGURE 1
Research framework.

measured by whether children provide financial support (16),
the frequency of communication with children (26), and the
interpersonal relationship.

Control variables
This
such as

article considers some personal characteristics,

age, gender, educational background, marital
status, and household registration, as control variables.
The CFPS divides educational background into nine types.
To facilitate analysis, they are combined into four types,
i.e,, no schooling (no schooling), primary school and below
(illiterate and semiliterate, primary school), junior high school
and high school (junior high school, high school/secondary
school/technical school/vocational high school), junior college
and above (college, bachelor, master, doctorate). In terms
of marital status, “Unmarried,” “Divorced,” and “Widowed”
were classified as living without a spouse or partner, while
“Married” and “Cohabiting” were classified as living with a
spouse or partner. This article selects seven questions in the
physical test to measure the activities of daily living (ADL)
(29), ie., “Can you go outdoors/eat/do kitchen activities/use
public transportation/go shopping/clean/do the laundry
independently?”. Assign the answer “Yes” to 1 and “No” to
0. The scores of the seven questions were summed up as the
variable value of ADL in this article. The range from 0 for
“complete disability” to 7 for “complete self-care” reflects the
level of ADL among older adults. Income status was measured
using the question, “How would you rate your income in local
area?” (30). Respondents were asked to rate their income on a
scale of 1 (very low) to 5 (very high).

The description of explained, explanatory, and control
variables is shown in Table 1.
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Model design

Ordered logistic regression model

The two variables of life satisfaction and self-rated health are
ordered categorical variables, so the ordered logistic regression
model was used to analyze the impact of social support on life
satisfaction and self-rated health. The model is as follows:

Py<jlx) 1 =,
“[1—P<ysj|x>]_°‘f+§ﬁ’x’

where y represents life satisfaction and self-rated health, j
1,2,3,4,5),
x; represents social support variables or control variables, n

represents the grade value of options (j =

represents the number of explanatory variables, 8 represents a
set of regression coeflicients, and « is the intercept term.

Binary logistic regression model

The mental state is a binary variable. The binary logistic
regression model was used to analyze the impact of social
support on the mental state of older adults. The model is
as follows:

Py=1lx) | _ =
|:1—P(y=1|X)]_a+;ﬂlxl

where y is the mental state (the value of 1 indicates no
depression), x; represents social support variables or control
variables, #n represents the number of explanatory variables,
B represents a set of regression coeflicients, and « is the
intercept term.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.914707
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Shen et al.

TABLE 1 Variable definition.

Type of variables Categorical variables Name

Life satisfaction

Self-rated health

Explained variable Quality of life
Mental state

Explanatory variables ~ Formal social support Endowment insurance
Medical insurance
Pension

Informal social support

Frequency of communication with children

Interpersonal relationships

Control variables Personal characteristics Age
Gender
Marriage

Education

Household registration

Financial support by children

Activities of daily living (ADL)

Income

Discussion

Descriptive statistics

The selected older adults are between 60 and 95 years old,
with an average age of 68.06. Regarding gender, 52.33% of older
adults are male, and 47.67% are female, with a male to female
ratio of 1.1:1. The gender distribution of the samples is balanced.
Most of the older adults are married, accounting for 87.3%.
The overall education level of older adults is relatively low. The
older adults with primary school education and below accounted
for 62.8%, while the older adults with junior college and above
accounted for only 2.8%. Regarding urban-rural distribution,
the proportion of the urban older adults is 47.19%, slightly less
than that of the rural older adults. And the proportion of rural
older adults is 52.81%.

The impact of social support on life
satisfaction

Table 2 shows the empirical results of the impact of social
support on life satisfaction among older adults. Model 1a only
considers the impact of control variables on life satisfaction,
and the results show that gender, marital status, education level,
ADL, and income significantly influence life satisfaction. The life
satisfaction of male older adults is higher than that of female
older adults. The life satisfaction of older adults without a spouse
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Descriptions and assignment

A scale of 1-5 is from very dissatisfied to very satisfied

A scale of 1-5 is from unhealthy to very healthy

1 = No Depression, 0 = Depression

1 = Have, 0 = No

1 = Have, 0 = No

1 = Have, 0 = No

1 = Have, 0 = No

A scale of 1-7 is from low to high

A scale of 0-10 is from very worse to very good

60 years old and above

1 = Male, 0 = Female

1 = Live with a spouse or partner, 0 = Live without a spouse or partner
1 = No schooling

2 = Primary school and below

3 = Junior High School / High School

4 = Junior college and above

1 = Urban, 0 = Rural

A scale of 0-7 is from complete disability to complete self-care

A scale of 1-5 is from very low to very high

or partner is lower than that of older adults with a spouse or
partner. Educational attainment had a negative effect on life
satisfaction, i.e., the higher the educational attainment, the lower
the life satisfaction. ADL also significantly negatively influences
life satisfaction, which goes against our general perception that
better activities of daily living are associated with higher life
satisfaction. The negative effect may be explained by the fact that
the seven activities reflect instrumental activities of daily living.
Older adults with better ADL will continue to work or take care
of family or grandchildren, which is detrimental to improving
life satisfaction. Income has a positive effect on life satisfaction.
Only a high income can guarantee daily life and contribute to
the improvement of life satisfaction. Model 2a also considers
the impact of formal and informal support on life satisfaction
based on Model la. The results show that in terms of formal
social support, endowment insurance and medical insurance
positively impact the life satisfaction of older adults, indicating
that having endowment insurance and medical insurance is
conducive to improving the life satisfaction of older adults.
Regarding informal social support, the results show that the
frequency of communication with children and interpersonal
relationships significantly positively impact the life satisfaction
of older adults. Better emotional support is more likely to
improve life satisfaction.

Models 3a and 4a further show gender differences in life
satisfaction among older adults. ADL has a significant negative
effect on life satisfaction in female older adults but not in male
older adults. Female older adults with better activities of daily
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TABLE 2 The impact of formal and informal social support on life satisfaction.

Variable Model 1a Model 2a
Control variable

Age 0.003 (1.003) 0.001 (1.001)
Gender 0.145** (1.156) 0.194*** (1.215)
Marriage 0.193* (1.213) 0.191% (1.211)
Education —0.3217% (0.726)  —0.358"** (0.699)

Household registration

ADL

0.05 (1.05)
—0.058* (0.944)
0.668*** (1.949)

0.088 (1.092)
—0.076** (0.927)
Income 0.63*** (1.877)
Formal social support
0.244** (1.276)
0.216* (1.241)

—0.166 (0.847)

Endowment insurance
Medical insurance

Pension

Informal social support
Financial support by children 0.088 (1.092)
Frequency of communication 0.034* (1.035)
with children

Interpersonal relationships 0.237%* (1.267)

Model 3a Male

—0.003 (0.997)

0.243 (1.275)
—0.349*%* (0.705)
0.226** (1.253)
—0.061 (0.941)
0.603*** (1.828)

0.528*** (1.695)
0.313* (1.368)

—0.39 (0.677)

0.095 (1.099)
0.053** (1.054)

0.251% (1.286)

Model 4a Female Model 5a Urban Model 6a Rural

0.007 (1.007)
- 0.305° (1.357)
0.164 (1.178)

0.004 (1.004) —0.003 (0.997)
0.11 (1.117)
0.156 (1.169) 0.238 (1.269)
—0.384*** (0.681) —0.305** (0.737) —0.459*** (0.632)

—0.059 (0.942) - -
—0.089** (0.915) —0.11** (0.896)

0.612*** (1.844)

—0.058 (0.944)
0.659*** (1.933) 0.65*** (1.916)
—0.127 (0.88)
0.14 (1.15)
0.152 (1.165)

0.231* (1.26)
0.138 (1.148)
—0.124 (0.884)

0.347 (1.415)
0.325* (1.384)
—0.268 (0.765)

0.073 (1.076)
0.017 (1.017)

—0.019 (0.981)
0.021 (1.021)

0.179* (1.196)
0.047* (1.048)
0.225%* (1.253)

0.264* (1.303) 0.218% (1.244)

N 3,323 3,323 1,739 1,584 1,568 1,755
LR chi2 487.39** 683.70%% 340.48*** 356.54** 330.63*** 361.93%**
Pseudo R? 0.0662 0.0929 0.0906 0.0991 0.0958 0.0929

%, %%, and * were significant at 1, 5, and 10% levels, respectively. OR values are in parentheses.

living are more likely to take care of family or grandchildren.
Trivial household work is not conducive to improving the life
satisfaction of female older adults. Access to endowment and
medical insurance can significantly improve the life satisfaction
of male older adults, while these two formal social support
variables do not affect the life satisfaction of women. Male older
adults are more likely to work outside the home at a younger
age, while female older adults are more likely to take care of
their families. More men than women have access to endowment
and medical insurance. In terms of informal social support,
the frequency of communication with children has a significant
positive impact on life satisfaction among male older adults,
while it has no effect on female older adults. The reason may be
that male older adults tend to be serious and uncommunicative,
while female older adults have multiple options for confiding
and communicating. The effect of emotional support from
frequent communication with children was greater in men than
in women.

Although model 2a shows no significant difference in the
overall life satisfaction among older adults in urban and rural
areas, model 5a and model 6a can further show the difference in
influencing factors of life satisfaction between urban and rural
older adults. ADL has a significant negative impact on the life
satisfaction of urban older adults but has no impact on rural
older adults. The urban older adults with better ADL have lower
life satisfaction. Urban older adults face higher living costs than

Frontiersin Public Health

06

rural older adults and tend to continue working after retirement.
Different insurances have different effects on the satisfaction
among older adults in urban and rural areas. Endowment
insurance can significantly improve the life satisfaction of urban
older adults, while medical insurance is more important to the
life satisfaction of rural older adults. In terms of informal social
support, receiving financial support from their children and high
frequency of communication with children can significantly
improve the life satisfaction of rural older adults but has no effect
on urban older adults. The reason may be that urban older adults
have a higher pension than rural older adults and do not need
financial support from their children. Urban older adults can
participate in more leisure activities than the rural older adults
after retirement. The way of emotional sustenance for urban
older adults is also diverse.

The impact of social support on
self-rated health

Table 3 shows the results of the impact of social support
on self-rated health among older adults. Model 1b only
considers the influence of control variables on self-rated health,
and the results show that gender, education level, ADL, and
income significantly influence self-rated health. Male older
adults are in better health than female older adults, and older
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TABLE 3 The impact of formal and informal social support on self-rated health.

Variable Model 1b Model 2b
Control variable

Age —0.003 (0.997) —0.004 (0.996)
Gender 0.29%** (1.336) 0.309*** (1.362)
Marriage 0.001 (1.001) 0.012 (1.012)
Education 0.1727% (1.187)  0.177*** (1.193)

Household registration

ADL

0.046 (1.047) 0.074 (1.077)

0.347%%* (1.414)  0.346*** (1.414)

Income 0.274%%* (1.316) 0.25%%* (1.284)
Formal social support

0.138 (1.147)
0.006 (1.006)

—0.127 (0.881)

Endowment insurance
Medical insurance

Pension

Informal social support
Financial support by children 0.091 (1.095)
Frequency of communication 0.001 (1.001)
with children

Interpersonal relationship 0.099*** (1.104)

N 3,323 3,323 1,739
LR chi2 305.65%** 346.95* 161.74**
Pseudo R? 0.0308 0.0349 0.0311

adults with higher levels of education are in better health.
Older adults with better activities of daily living have better
health, which is consistent with the process of human aging.
Older adults with higher incomes spend more on health
care and have better health. Model 2b considers the impact
of social support on self-rated health among older adults.
None of the three variables of formal support significantly
impacts self-rated health, indicating that these basic insurances
have no significant effect on improving the health status
of older adults. Regarding informal support, interpersonal
relationships significantly positively impact self-rated health.
Good interpersonal relationships can play an important role in
maintaining older adults’ physical and mental health.

Models 3b and 4b further show the differences in self-rated
health between male and female older adults. The three variables
of formal support do not affect the self-rated health of male
and female older adults. Interpersonal relationships significantly
influence both male and female older adults in terms of informal
support. Although there is no significant difference in self-
rated health between urban and rural older adults, model 5b
and model 6b further demonstrate the difference in influencing
factors. Endowment insurance has a significant positive effect
on the health status of urban older adults but has no effect
on rural older adults. Endowment insurance can increase the
disposable income of urban retired older adults, increasing
health expenditure and improving health status.
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Model 3b Male

—0.013 (0.987)
0.199 (1.22)
0.126 (1.134)
0.096 (1.101)

0.312*** (1.366)

0.258*** (1.295)

0.048 (1.049)
0.074 (1.077)

—0.088 (0.916)

0.053 (1.054)
0.017 (1.017)

0.102% (1.108)

, ", and " were significant at 1, 5, and 10% levels, respectively. OR values are in parentheses.
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Model 4b Female Model 5b Urban Model 6b Rural

0.007 (1.007) —0.005 (0.995)
- 0.371%% (1.449)

—0.001 (0.999)
0.253° (1.288)
—0.06 (0.942)

—0.071 (0.932) 0.076 (1.079)

0.258** (1.294) 0.188** (1.206) 0.18* (1.197)
0.036 (1.037) - -
0.389*** (1.476) 0.395%* (1.484)

0.204*** (1.226)

0.314*** (1.369)
0.242*** (1.274) 0.282*** (1.325)
0.248 (1.281)
—0.042 (0.959)
—0.18 (0.835)

0.258** (1.294)
—0.071 (0.932)
—0.227 (0.797)

—0.131 (0.877)
0.09 (1.094)
0.115(1.122)

0.125(1.133)
—0.013 (0.987)

0.16 (1.173)
0.005 (1.005)

0.059 (1.061)
0.001 (1)
0.0934** (1.098)

0.125% (1.134) 0.078** (1.081)

1,584 1,568 1,755
160.13*** 166.06*** 185.84***
0.0342 0.0359 0.0353

The impact of social support on the
mental state

Table 4 shows the empirical results of the impact of social
support on older adults’ mental state. Model 1c shows that all
control variables had significant positive effects on the mental
state of older adults. The mental health of older adults becomes
better as they get older. Male older adults are in better mental
health than female older adults. The older adults with a spouse
or partner have a better mental state than without a spouse
or partner. The older adults with a higher education level
have a better mental state. Urban older adults have better
mental states than rural older adults. Older adults with better
ADL and higher incomes have better mental health status.
Model 2c¢ further considers the influence of social support on
the mental health of older adults. None of the three formal
support variables significantly impact the mental state. More
frequent communication with children and better interpersonal
relationships are beneficial in improving mental state. Emotional
support is more important than economic support for the
mental health of older adults.

Models 3c and 4c show gender differences in the effect of
social support on mental state. The three variables of formal
support still have no significant effect on the mental state of male
and female older adults. In terms of informal support, receiving
financial support from children has a significant positive effect
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TABLE 4 The impact of formal and informal social support on mental state.

Variable

Control variable

Age

Gender

Marriage

Education

Household registration
ADL

Income

Formal social support
Endowment insurance
Medical insurance

Pension

Model 1c

0.021** (1.021)
0.517%* (1.677)
0.565%* (1.76)
0.351%°* (1.421)
0.477°* (1.611)
0.223** (1.249)
0.262%* (1.3)

Model 2¢

0.021** (1.021)
0.551%** (1.736)
0.564%* (1.758)
0.323** (1.381)
0.484** (1.622)
0.217+* (1.243)
0.234%* (1.264)

—0.035 (0.965)
0.129 (1.138)
0.045 (1.046)

Model 3c Male Model 4c Female

0.025* (1.025) 0.018 (1.018)

1.008*** (2.739) 0.357** (1.428)
0.223* (1.249)
0.6 (1.822)

0.147%* (1.158)

0.433** (1.541)
0.368*** (1.446)
0.28** (1.323)
0.268*** (1.308) 0.213** (1.237)
0.019 (1.019)

0.281 (1.324)

—0.121 (0.886)

—0.043 (0.958)
0.015 (1.015)
0.159 (1.172)

10.3389/fpubh.2022.914707

Model 5¢ Urban

0.02 (1.02)
0.635*** (1.887)
0.676* (1.965)
0.397 (1.487)
0.22 (1.246)
0.26* (1.297)

0.001 (1.001)
0.083 (1.087)
—0.133 (0.876)

Model 6¢ Rural

0.02* (1.021)
0.496 (1.642)
0.473° (1.604)

0.255* (1.291)
0.22 (1.246)
0.219 (1.245)

—0.139 (0.87)
0.187 (1.205)
0.224 (1.251)

Informal social support
Financial support by children 0.11 (1.116)
Frequency of communication 0.038* (1.039)
with children

Interpersonal relationship 0.105%** (1.111)

—0.156 (0.856)
0.049 (1.05)

0.118** (1.125)

0.316** (1.371)
0.032 (1.033)

0.126 (1.134) 0.095 (1.1)

0.052 (1.054) 0.026 (1.026)

0.094*** (1.099) 0.155%** (1.168) 0.074***(1.077)

N 3,323 3,323 1,739 1,584 1,586 1,755
LR chi2 251.66%* 284.66** 118.59*** 126.88*** 126.814** 123.65%**
Pseudo R? 0.07 0.0792 0.0732 0.0664 0.0855 0.0598

%, %%, and * were significant at 1, 5, and 10% levels, respectively. OR values are in parentheses.

on the mental state of female older adults but does not affect
the mental state of male older adults. The reason may be
that the income of female older adults is lower than that of
male older adults. Receiving financial support from children
can significantly improve the mental state of female older
adults. Models 5¢ and 6¢ show the difference in the impact
of social support on mental health between urban and rural
older adults. The three variables of formal social support do not
affect the mental health of urban and rural older adults. Only
interpersonal relationships have a significant positive effect on
mental health regarding informal social support.

Shapley value decomposition of factors
influencing quality of life among older
adults

The method of Shapley value decomposition was first
proposed by Shorrocks (33), which is used to compare the degree
of impact of independent variables on dependent variables based
on cooperative game theory. This article applies the Shapley
value decomposition method to determine the contribution of
explanatory variables to the quality of life among older adults.
The results of Shapley value decomposition are shown in Table 5.
For all older adults, income and interpersonal relationships
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are the main factors in improving life satisfaction, accounting
for more than 90%. ADL and income are the main factors
in improving health status, with a combined share of 72.44%.
There is no absolute dominant influencing factor for the mental
state. Comparatively, ADL, gender, and income are the key
determinants, accounting for more than 15%, respectively.
Overall, income status plays a vital role in three aspects of quality
of life, and ADL plays a more critical role in self-rated health
and mental state. For formal support, endowment insurance
and medical insurance only play a weak role in improving life
satisfaction. For informal support, interpersonal relationships
considerably impact all three aspects of quality of life.

The gender differences in the contribution of each fact were
observed further. For life satisfaction and self-rated health, the
primary determining factors for male and female older adults are
identical. Good income status and interpersonal relationships
considerably contribute to life satisfaction. For formal support,
only the life satisfaction among male older adults is affected by
endowment insurance and medical insurance, which account
for 4.56% of the total. The ADL, income, and interpersonal
relationships have a greater influence on the self-rated health of
male and female older adults. In terms of mental state, there is
a significant difference between male and female older adults.
For male older adults, income is the most crucial determinant
in maintaining mental health, followed by having a spouse
or partner and an urban household registration. But having a
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TABLE 5 Shapley value decomposition.

All

Male

Female

Urban

Rural

Life satisfaction

Self-rated health

Mental health

Income

Interpersonal relationship
Education

Endowment insurance

ADL

Frequency of communication
with children

Gender

Marriage

Medical insurance

ADL

Income

Interpersonal relationship
Gender

Education

ADL

Gender

Income

Household registration
Interpersonal relationship
Education

Marriage

Frequency of communication
with children

Age

61.28
30.43
4.13
0.86
0.84

0.68

0.64
0.57
0.57
47.87
24.57
13.51
8.13
5.92

18.36
17.17
16.74
12.33
11.32
10.9
8.88
3.04

1.26

Income

Interpersonal relationship
Education

Endowment insurance
Frequency of communication
with children

Medical insurance

Household registration

ADL
Income

Interpersonal relationship

Income

Marriage

Household registration
Interpersonal relationship
ADL

Education

Age

54.16
34.63
4.14
2.62
2.02

1.94

0.49

52.44
29.66
17.9

23.39
22.11
19.28
16.1
10.77
6.73
1.62

Income
Interpersonal relationship
Education

ADL

ADL
Income
Interpersonal relationship

Education

ADL

Income

Household registration
Interpersonal relationship
Education

Financial support by children

Marriage

67.08
26.62
4.95
1.35

55.21

2597
14.17
4.65

34.42
18.47
13.28
13.18
13.03
4.09
3.53

Income

Interpersonal relationship
Education

Gender

ADL

Endowment insurance

ADL

Interpersonal relationship
Income

Gender

Education

Endowment insurance
Interpersonal relationship
Gender

Income

ADL

Marriage

Education

56.21

34.19
3.85

2.44

1.92

1.39

47.78
19.11
15.86
10.56
5.5
1.18
21.03
20.71
19.7
13.41
13.31
11.84

Income

Interpersonal relationship
Education

Medical insurance

Frequency of communication
with children

Financial support by children

ADL

Income

Interpersonal relationship
Gender

Education

ADL

Income

Gender

Interpersonal relationship
Marriage

Education

Age

65.44

27.41
3.77
1.27
1.17

0.94

45.14
32.75
9.81
6.59
571

28.07

22.55

21.56
9.66
8.56
8.22
1.38

The explanatory variables are sorted by contribution rate. The unit of value is percent.
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spouse or partner has a negligible effect on improving female
older adults’ mental health. Better ADL is critical for preserving
the mental health of female older adults, followed by income
and urban household registration. However, the effect of ADL
on the alleviation of depressive degree in male older adults is
just 10.77%.

In addition, the contribution rate of explanatory variables
differs between urban and rural areas. Life satisfaction of
urban and rural older adults can be improved by focusing on
their income status and interpersonal relationships. In terms
of formal social support, the impact of endowment insurance
and medical insurance on life satisfaction remains modest.
Except for interpersonal relationships, the other two variables
of informal social support have a relatively minor impact on the
life satisfaction of rural older adults. For self-rated health, the
ADL continues to have the greatest impact on improving health
status. The contribution rate of interpersonal relationships is
somewhat higher than income for the health of urban older
adults, and the opposite is true for rural older adults’ health.
Endowment insurance has little influence on the health of urban
older adults. Regarding mental state, the contribution rate of
influencing factors between urban and rural older adults is quite
different. Interpersonal relationships significantly impact the
mental state of urban older adults, while the influence on the
mental state of rural older adults is only fourth in importance.
ADL has a significant impact on the mental state of rural older
adults but a much smaller impact on the mental health of urban
older adults.

Conclusion

Based on data from the 2020 CFPS, this article analyzes the
impact of social support on quality of life among older adults
and determines the contribution of factors to quality of life.
Overall, ADL and income improve quality of life considerably.
Income plays a significant role in improving life satisfaction,
and ADL has the greatest impact on self-rated health and
mental state. Both formal and informal social support positively
influenced the improvement of the quality of life among older
adults, although the contribution of informal social support was
greater than that of formal social support. Only life satisfaction
is affected by endowment insurance and medical insurance,
but their contribution is small. Interpersonal relationships
substantially positively affect all three aspects of quality of life.

There are differences in the quality of life among different
groups of older adults. For formal social support, endowment
and medical insurance play a significant role in increasing
life satisfaction among male older adults but have no effect
on female older adults. Education level positively affects the
self-rated health of female older adults but does not affect male
older adults. Male older adults with a spouse or partner have
a better mental state. But marital status has a minor effect
on the mental state of female older adults. ADL has the most
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significant impact on the mental state of female older adults but
has no discernible impact on the mental health of male older
adults. Regarding life satisfaction differences between urban
and rural areas, urban older adults are more concerned with
endowment insurance, whereas rural older adults pay more
attention to medical insurance. Informal social support has a
more considerable effect on the life satisfaction of rural older
adults than formal social support. Endowment insurance has a
slight effect on improving the health status of older adults in
urban areas but has no effect on rural older adults. Interpersonal
relationships can considerably improve the mental state of urban
older adults, while ADL can significantly improve the mental
health of rural older adults.

This article attempts to make some suggestions to help
improve the quality of life among older adults and the old
age security system based on the above findings. The income
status considerably impacts all three dimensions of quality of
life. Older adults will lose their primary source of income
after retirement, diminishing their quality of life. At the
national level, formal social support should be strengthened to
improve the basic endowment and medical insurance systems.
Faced with a massive pension shortfall, the government can
delay the retirement age, improve the coverage of enterprise
annuities, and establish the third pillar of pension insurance,
among other measures. The government should also strengthen
the implementation of the basic medical insurance policy,
implement cross-provincial direct payment of outpatient fees,
broaden the area of medical reimbursement for chronic diseases,
and reduce the burden of medicines for older adults. At the
family level, the community encourages family members to
fulfill their support commitments and increases the willingness
of children to support older adults financially. Older adults
should be encouraged to re-enter the workforce, demonstrate
their social value, and expand their sources of income.

Interpersonal relationships in informal social support had a
favorable effect on all three aspects of quality of life, indicating
that establishing a good social circle among older adults
significantly improved quality of life. Positive interpersonal
relationships are fostered through engaging in social activities,
such as community governance and entertainment. Older adults
should also be instructed and assisted in using intelligent
devices and the Internet to expand communication channels and
objects. Children’s emotional support is also vital. Numerous
older adults do not live with their children and live alone,
which is detrimental to their physical and emotional health.
Children should frequently visit or communicate with older
adults through phone or video, be concerned with older
adults’ living situations, and provide the necessary nursing and
financial support.

The impact of social support on quality of life varied among
different groups of older adults. Male older adults outperformed
female older adults in terms of life satisfaction, self-rated health,
and mental state. Therefore, it is important to increase the
participation of female older adults in endowment and medical
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insurance and reduce the burden of family and intergenerational
care for female older adults. The policies and services for older
adults in urban areas are gradually improving. More attention
should be devoted to the spiritual life of urban older adults, and
leisure activities should be increased, such as supporting cultural
performances and boosting exercise facilities for older adults.
It is necessary to expand the coverage of basic endowment and
basic medical insurance for rural older adults, raise the level of
pension and medical insurance reimbursement standards, and
establish a health service and social security system covering
rural areas.

There are still some limitations in this article. To ensure the
completeness of the data, this article directly deletes samples
with missing variable values and does not use interpolation to
make up for the data, resulting in a relatively small sample
size. This article only analyses the CFPS data in 2020, without
considering the survey data of other years, and cannot obtain
the dynamic changes of the impact of social support on quality
of life. Lastly, this article uses ADL and income status as control
variables to determine a direct impact on quality of life and does
not consider how both factors affect the correlation between
social support and quality of life. This moderating effect will be

examined in future research.
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