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Abstract
Background: The number of older adults living alone in China is rising sharply and their care needs have become an increasing public health concern. This
study aimed to explore the anticipated living arrangements and demand for home and community-based care services (HCBS) of older adults living alone and
examine the related in�uencing factors.

Methods: The data of 2217 participants living alone were extracted from the 2018 Chinese Longitudinal Health Longevity Survey (CLHLS). A chi-square test
was used to examine the differences in older adult care services between respondents with different characteristics. Using the Andersen model as the analysis
framework, multinomial and binary logistic regressions were used to analyze the in�uencing factors of anticipated living arrangements and HCBS,
respectively.

Results: 75.4% of the respondents hoped to maintain living alone when considering the future. Those who were older, had more children, income source was
family members, always felt lonely and isolated and had limitation in activities of daily living (ADL) were inclined to choose the arrangement of “co-residence
with children”. Childless and loneliness had signi�cant impact on older adults’ willingness to live in institution. There were signi�cant differences between
urban and rural areas for provision of HCBS and the demand exceeds supply in all service types. Those who were younger, lived in urban areas, farmers,
income source was family members, had poor economic status, had access to social services, with higher sense of loneliness and chronic diseases tend to
show anticipated demands for various HCBS.

Conclusions: The demand for older adult care services were affected by predisposing, enabling and need variables. There is a need for an overall improvement
of the community care system to create a supportive environment for older adults living alone.

Background
Population aging is a major social problem around the world, especially in China, the most populous country[1]. Statistics show that there were over
230 million older adults in China in 2017, which accounted for 16.2% of the total population. It is estimated that the proportion of older adults will exceed 30%
by 2050[2]. With the aging trend of the population, living arrangements have become one of the most pressing concerns. As the result of the one-child policy,
rapid socioeconomic transformation, and lifestyle changes, the traditional living situation of co-residing with family has been challenged. First, the population
age structure was reshapred as a result of of dramatic decline in both fertility and mortality, the household size is decresing. Second, due to the process of
urbanization, apartments containing small units suitable only for nuclear families become a more general form of housing[3]. Last but not least, it has been a
trend that numberous of young generation moved into cities for better job opputinities as a result of income inequality between regions and the policies that
have stimulated labour mobility[4]. Under the circumstance, the living arrangements of older adults has changed, the number of older adults living alone has
soared in China, which was approximately 23 million in 2016, rising to 25 million in 2020 [5]. The surge in number of older people, many who live alone, has
posed great challenges to our economy and society, especially within the older adult care system.

Older adults living alone have been regarded as an “at risk” group by the World Health Organization[6]. A growing body of research has demonstrated that
older adults living alone face a series of problems that merit attention. Several studies pointed out that older adults living alone had worse psychological
health[3, 7, 8], were more likely to be depressed[9, 10], reported higher levels of loneliness, and received less social support compared with those who were not
living alone[11]. Furthermore, numerous studies have revealed that living alone has a negative effect on the quality of life (QoL) and life satisfaction of older
adults[1, 12]. However, results from different studies regarding health status of older adults living alone are not consistent. A study from the United States
reported that older adults living alone have health advantages [13], while another study from the United Kingdom found no association between living alone
and physical health status[14]. There are also studies that have suggested that those living alone seem to have better functionality and self-rated health [15,
16]. Surveys conducted in China have indicated that the percentage of Chinese older adults living alone is higher amongst the oldest old (80 years and older)
[17] and a large number of older adults living alone are without a dedicated caregiver in the household[18].

To address the serious care problem of older adults, especially those who live alone, home and community-based care services (HCBS) has been advocated by
the Chinese government and plays an increasingly signi�cant role in care provisions. It is a new nursing mode that is family-cored, community-based and rely
on the professional services. HCBS encompasses a broad range of services and support, including daily care, domestic services, medical and nursing services,
psychological services, and so on[19], which helps older adults remain in their homes and assist in maintaining a decent QoL in familiar settings. However,
with a growing demand for different types of older adult care services, there are insu�cient provisions to respond to the surge in demand, which have been the
main barrier to the development of the older adult care system. Under the current circumstances, focusing on the care needs of older adults living alone in
China is extremely important. Understanding the demand for older adult care services will enable the implementation of appropriate incentive schemes to
promote the utilization of HCBS among people living alone, and allow them to lead independent and healthy lives[20].

To our knowledge, most studies that refer to older adults living alone were about health-related quality, depressive symptoms, psychological well-being, and
utilization of health services [12, 21–24]. There is paucity of research investigating the demand of older adult care needs and in�uencing factors of those
living alone. Therefore, we aimed to explore the anticipated living arrangements and demand for HCBS among older adults living alone, identify the associated
in�uencing factors to have a better understanding of this group, and ultimately develop appropriate health and social services for older adults to help cope
with the challenges of an aging population.

Methods

Study sample
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We analyzed data from the 2018 Chinese Longitudinal Healthy Longevity Survey (CLHLS), which was conducted by the Healthy Ageing and Development
Research Center at Peking University. The CLHLS was a high-quality, nationally representative survey of Chinese residents aged 65 years and older, collected
by face-to-face interviews in respondents’ homes. It provided a rich set of information on demographic and socioeconomic characteristics, physical and
psychological function, health-related behaviors and lifestyles, and health care. In addition, information on the care needs of older adults living alone was
collected. A detailed description of the study design, sample distribution and content of the data collected from CLHLS is available in Zeng et al[25]. (The
questionnaire used in this study has previously been published in https://www.icpsr.umich.edu/web/DSDR/studies/.)

We focused on older adults who were aged 65 years and over and lived alone at the time of the interview. For the purpose of this study, participants who were
under 65 years old, institutionalized, had incomplete residential information, or lived with spouses or others were excluded. A total of 2217 participants were
analyzed (Table 1).

Andersen Theoretical Model
To intergrate the factors that may have an impact on the demand for older adult care services, we adopted Andersen’s Behavioral Model [26] as the analytical
framework. The Andersen model divides the use of health services into predisposing characteristics (including demographic characteristics such as ethnicity,
age, sex), enabling resources (range from family to environmental level variables such as houshold income and social support network), and need factors
(focusing on the functional dependency of the care recipient such as health status and activities of daily living[ADL]). It was originally proposed in 1960s
aimed to describe and predict the utilization of medical services. Nowadays, it has been also widely used in studies relating to the need and use of long-term
care services among older adults [27–29]. In this study, the Andersen model was used to analyze the associations between predisposing, enabling, and need
variables with the need for different older adult care services.

Dependent Variables
In this study, older adult care needs included two dimensions: anticipated living arrangements and anticipated home and community-based care services. In
the CLHLS questionnaire, “What is your anticipated living arrangements” was used to measure anticipated living arrangements of older adults living alone.
There were �ve response options: (1) living alone regardless of residential distance from children; (2) living alone and children living nearby; (3) co-residence
with children; (4) institution (older adult center or home); or (5) do not know.

Anticipated HCBS of older adults were measured by the question “Which kind of home and community-based care services do you need”. Response choices
were as follows: (1) personal daily care services; (2) home visits; (3) psychological consulting; (4)daily shopping; (5)social and recreation activities; (6)legal
aids; (7)health education; (8)neighboring relations; and (9)other.

Independent Variables
Independent variables were categorized as predisposing, enabling, and need characteristics. Predisposing factors included age (65–74, 75–84, ≥ 85 years),
sex (male or female), residence (rural or urban), years of schooling (0, 1–6, ≥ 7 years) and occupation (farmer or non-farmer).

Enabling resources included number of children (0,1–3, ≥ 4), primary caregiver (son, other relatives, friends, or nobody), economic status (high, intermediate, or
low), income source (self, family members, or others), availability of home visits in the community (no or yes), availability of personal care services in the
community (no or yes).

Need variables were expressed by the frequency of feeling lonely and isolated (never, sometimes, or always), self-rated health (good, fair, or bad), ADL (not
limited or limited), have chronic diseases (no or yes).

Data analysis
Data were analyzed using SPSS for Windows version 22.0 (SPSS Inc., Chicago, IL, USA). Predisposing, enabling, and need variables were expressed as
percentages and frequencies. A chi-square test was used to examine the differences in older adults care services between respondents with different
characteristics. Multinomial logistic regression was used to analyze the in�uencing factors of living arrangements and binary logistic regression was used to
analyze the in�uencing factors of the need for all types of HCBS among older adults living alone, from the three aspects of predisposing, enabling, and need
factors. A value of p < 0.05 was considered statistically signi�cant.

Results
Sample characteristics

A total of 2217 respondents were included in our study. Table 1 describes the sample. 53.3% were aged over 85, 63.9% were female, 50.7% lived in urban
areas, 69.5% were engaged in farming, and 57.7% had never attended school.

In terms of enabling resources, 92.6% of the elderly were widowed. 63.9% of the elderly had more than 3 children. 70.7% reported that their economic status
were similar to that of their neighbors. 48.8% of older adult’s income source were family members. 49.1% of the elderly reported that their primary caregiver
were their son when they got sick.
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In addition, 32.0% of participants were limited in ADL by health problems. A majority of the sample reported good or fair health status. However, almost 70%
had at least one chronic illness. On the psychological level, 45.9% of the sample felt lonely and isolated.

Anticipated future living arrangements

Table 2 depicts the anticipated future living arrangements of older adults. Among the 2217 respondents, the combined percentage of older adults who wanted
to live alone was 75.4%. However, there were some differences in the patterns of living alone, which was mainly re�ected in the distance to their children’s
home. In both urban and rural areas, almost half of older adult respondents preferred to continue living alone in the future over any other living arrangement,
but hoped their children live nearby. Around one �fth of respondents reported that they would prefer to live alone regardless of the residential distance from
their children. Co-residing with children was preferred by 17.2% respondents. Very few people (less than 3%) reported that they would prefer to live in
institution, such as older adult centers and homes. The chi-square test showed signi�cant differences of anticipated living arrangements in older adults in age,
sex, years of schooling, number of children, economic status, income source, primary cagariver, loneliness, self-rated health and ADL (p<0.05).

Anticipation and availability of HCBS

Table 3 presents the demand and supply of HCBS. Among all types of services, the category of health care services, such as home visits and health education
were in most demand, accounting for 81.73% and 73.63% of respondents, respectively. Other services were also in high demand with over 60% of respondents
reporting a need for all services. Compared with demands, we found that the supply of services was highly inadequate, particularly in services of personal
daily care, psychological consulting, and daily shopping.

The disparity between demand and supply of HCBS in urban and rural areas were analyzed and compared (Table 3). On the demand side, all of the services
were higher in urban than in rural areas, except for home visits. There was a signi�cant difference between urban and rural areas for home visits demands
(p<0.05). In terms of supply, we found that supply of all services in urban areas were higher than that of rural areas, except for home visits. There was a
signi�cant difference between urban and rural areas for home visits, social and recreation activities, health education, and neighboring relations services
(p<0.05).

Factors in�uencing anticipated living arrangements

Table 4 summarizes the factors in�uencing anticipated living arrangements. Using “living alone regardless of residential distance from children” as reference
group, we discovered that predisposing variables of age and sex, enabling variables of number of children, primary caregiver, income source and need
variables of loneliness, ADL all affected the anticipated living arrangements of older adults.

Results showed that older adults who were younger, male, childless and not limited in ADL have higher probability to choose “living alone regardless of
residential distance from children” rather than “living alone and children living nearby” (OR=0.73, 0.81,0.18, 0.67, p<0.05). Those who reported their primary
caregiver was their son or other family members will take more concern about the residential distance from children and hope their children live nearby
(OR=3.13, 2.84, p<0.05). As for the willingness of co-residence with children, we found that respondents who were older, had more children, higher sense of
loneliness and ADL limitation were more willing to live with their children rather than live alone (OR=0.56, 0.28, 0.54, 0.63, p<0.05), and income source was
family members will also increase the likelihood of co-residence with children (OR=1.87, p<0.05). Moreover, the odd ratios reaveled childless (OR=5.19, p<0.05)
and higher sense of loneliness (OR=0.37, p<0.05) will signi�cant increase the likelihood to live in institution among older adults who were living alone.

Factors in�uencing anticipated HCBS

As shown in Table 5, the odds ratios revealed that predisposing variables, including age, residence, and occupation, enabling resources, including income
source, economic status, and availability of services, and need characteristics, including loneliness and chronic diseases had an impact on the HCBS needs of
older adults.

In terms of predisposing variables, those who were younger were more likely to have demand for anticipated needs for social and recreation activities, legal
aids, health education, and neighboring relations services. Urban-dwelling people tended to show needs for psychological consulting, health education, and
neighboring relations services. Farmers were more in need of home visits service compared to non-farmers. For enabling variables, those who reported poor
self-rated economic status and income source was family members were more likely to have various demands for HCBS compared to counterparts. Older
adults who had access to personal daily care and home visits services were tend to show demands for HCBS. In the aspect of need variables, older adults with
chronic diseases were more tend to have demands for personal daily care, home visits, psychological consulting and heralth education services. Furthermore,
those who had higher sense of loneliness were more likely have demands for all kinds of services.

Discussion
In our study, we analyzed the demand for older adult care services and related in�uencing factors among older adults living alone. To the best of our
knowledge, this study is the �rst to focus on the care needs of the solitary older adult group. The study adds to our understanding of the lives of older adults
living alone and helps to raise awareness of this group.

Anticipated Living Arrangements And In�uencing Factors
It is worth noting that most solitary older adults expected to continue living alone when considering their future living arrangements, with 19.2% of older adults
hoping living alone regardless of residential distance with children and 56.2% hoping their children live nearby, adding up to 75.4% of all respondents. This is a
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signi�cantly higher percentage of older adults expecting to live independently in China compared with older people in general. For instance, a comprehensive
report on living arrangements of older adults showed that more than 70% older people in less developed countries co-resided with children[30]. Based on the
responses to our questionnaires, we observed that the primary reason for older adults living alone was to avoid bothering their children, while secondary
reasons were not having a child or their child was unable to provide care. Furthermore, nearly 50% had been living alone for over 9 years. They may have
become accustomed to a solitary lifestyle, with better health and resources to live independently than those living with others[31]. Traditionally, Chinese older
adults tend to rely on family members when facing di�culties[32] and their major sources of support are spouses and children, with other sources of support
playing less important roles. However, the resources and levels of support may be reduced in widowed older adults[1]. In our study, 92.6% of the elderly living
alone were widowed, thus, they may still prefer that their children live nearby in case instrumental and emotional support is needed. Our study indicated that
co-residing with children was not the most optimal living arrangement for older adults living alone, the �nding is similar to the results of Lorgan’s research that
the proportion of parents living with their children was reducing greatly and this pattern is being seen worldwide [33]. On the one hand, the increasing number
of nuclear family pose barrier for the elderly to attain informal care, living alone may become an unavoidable choice. On the other hand, changes in social
norms related to preference for co-residence may also play an important role in living independency among older adults in China. In addition, less than 3% of
respondents chose institutional care, which was attributed to the psychological needs, �nancial status, and traditional ideas of older adults, which is
consistent with previous studies[15, 34].

The results of the multinomial logistic regression revealed that age, sex, number of children, primary caregiver, income source, loneliness and ADL signi�cantly
in�uenced the choice of living arrangements in older adults in varying degrees.

Predisposing factors
Older adults who were younger were more likely to live alone compared with the oldest old. Health plays an important role in the ability of living alone, those
younger individuals who choose to live alone tend to have better physical functioning and health than the oldest old [35], allowing them to lead an
independent life. As for sex differences, women were more likely to choose “living alone and children living nearby” than men when they considering the way
of living alone. It may be due to that women are located at a more vulnerable position than men in terms of economic status and requires more emotional
loyalty from their family members, especially children [36], living close to children may help older adults get timely support when they are in need.

Enabling factors
We found that the more children an older adult had, the higher likelihood they chose to co-reside with children. This is greatly in�uenced by the concept of
“�lial piety” in traditional Chinese culture [37]. Taking care of parents is regarded as an obligation in traditional Chinese culture. Thus older adults who had
more children were more likely to co-reside with their children to receive long-term care. With all other factors being equal, the childless older adults were more
inclined to choose institutional care, which is in line with other study[38]. Because of the lack of necessary daily life care and spiritual solace, they were more
willing to reside in institution in order to receive professional care services. Older adults who reported their primary caregiver were son or other family members
when they were ill tended to choose the living arrangement of “living alone and children living nearby”. Results showed that 49.1% of the elderly received
informal care services provided by their sons. Under the in�uence of Confucianism, older people traditionally co-residence with one or more of their married
children, usually the oldest son. However, nowadays living close to children, rather than co-residence with them, gradually become the primary living
arrangement for older adults. Changes in living arrangements not signal an end to adult children’s responsibility for their older parents. For older people living
alone and without spouse, family members, especial their son should be their most important informal caregiver. Our study also found that older adults whose
income source was family members were more likely to co-residence with children than those living support come from other sources, which was mainly basic
living allowences from the government. These �ndings remind us more attention should be paid to the living conditions of the elederly living alone, expecially
those with weak family ties and do not have access to family support.

Need factors
We found that older adults who reported that they were not limited in activities were oriented towards living alone over other living arrangements. This is
similar to other study that older people who experience functional limitations often choose to live with others to obtain needed assistance when appropriate
co-residents are available and willing to help[38]. Psychologically, living alone may cause the loss of interaction with family members or other social networks,
and engender disappointment and depression. Feeling lonely and isolated will reinforce the desire for solitary older adults to co-reside with children to ful�ll
their emotional needs.This indicates that the physical and psychological condition has a signi�cant impact on older adults’ decision making regarding future
living arrangements[39], and thus deserves greater attention.

Anticipated Hcbs And In�uencing Factors
Our study results demonstrated that there is a mismatch between the supply and demand of HCBS, especially in personal daily care, psychological consulting,
and daily shopping services. Less than 15% of respondents reported that they had access to these services in their community despite the need being over
60%. Although there are increasing number of communities in China that offer an array of services for older people, we clearly showed that demand far
outstrips supply. In addition, there were signi�cant differences in HCBS provisions between urban and rural areas. These results are in line with previous
studies that show that China is facing a growing gap between diversi�ed older adult care needs and provisions, in both urban and rural areas[40]. HCBS are
designed to supplement care provided by families, offering independence and choice to older adults to assist with remaining in their homes and aging in
familiar environments. Studies have shed light on the importance of HCBS for buffering against hardships experienced by vulnerable older adults [41]. There
are some studies demonstrated that compared with intergenerational living arrangements, those who live alone are generally more vulnerable and express a
higher need for HCBS [31]. For example, a previous study found that older adults living alone were more likely to use publicly subsidized home care services to
carry out instrumental activities of daily living because of the lack of informal caregivers[21]. Given the rapidly aging population and the rise in older adults
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living alone in China, developing HCBS systems is imperative. When it comes to provisions of HCBS, paying more attention to the diversity of older people and
their need for different types of older adult care services is vital. Furthermore, the needs of older adults living alone should be prioritized to counteract their
lack of family care resources. “Age-friendly communities” could be established, which incorporate suitable physical environments, such as housing,
transportation services, and home modi�cation programs. This would create a supportive social environment that promotes positive social relations for older
residents, especially in those living alone[42]. Last but not least, additional resources should be reallocated to rural areas in order to increase older adult care
services coverage, which will aid the serious imbalance between the demand for HCBS and the limited resources.

In�uencing factors related to HCBS were analyzed based on the framework of Andersen’s Model. Our results indicated that the anticipated HCBS of the elderly
is affected by various factors.

Predisposing factors
Older adults who were younger tended to have a higher demand for social and recreation activities, legal aids, health education, and neighboring relations
services than those who were older. One reason may be that they have better health and functional abilities than the oldest old and therefore have more social
participation and stronger connections with neighbors. The older adults who live in urban areas are more likely to utilize psychological consulting, health
education, and neighboring relations services. This could be attributed to the greater importance attached to safeguarding their health and rights than those
who live in rural areas. Older adults who were engaged in agriculture were more willing to use home visit services, which is similar to the �ndings of other
studies[40]. This is probably because these individuals usually live in rural areas where there is a higher risk of caregiver shortage due to the substantial
emigration of adult children compared with urban areas[43]. Furthermore, it is more di�cult in rural areas to obtain quality medical services because of
resource constraints.

Enabling factors
We found that older adults who reported their income source was family members and had poor economic status were more likely to show need for HCBS.
These older adults may be more economically dependent and are more likely to have unmet needs because of the lack of caregivers. Some studies have
demonstrated that �nancial challenges can pose major barriers to older adults using care services[44, 45] and therefore, policy on income support should be
introduced to enhance the older adult’s purchasing power for HCBS, such as improve the subsidy mechanism of HCBS and provide some �nancial support for
the elderly, especially those with lower income and living alone. The accessibility of HCBS also greatly in�uences an individual’s decision to use services. For
example, people who had access to personal daily care and home visit services within their community were more likely to have demand for these services. It
may be that older adults who have access to HCBS have more knowledge and better understanding of these services and are thus more receptive. At present,
HCBS are still in a developmental phase, which calls for continuous exploration and improvement. Greater publicity efforts are warranted to ensure awareness
of available social services for the older adult community, which will promote utilization of services.

Need factors
Our study revealed that chronic diseases and the frequency of feeling lonely and isolated were signi�cantly associated with the need for HCBS. Home visit and
health education services should be given priority for the development of HCBS, and ensure to meet the older adult’s health care demands. Previous studies
indicated that elderly people who were socially isolated were at greater risk of experiencing poor health outcomes[46], while feelings of loneliness were
positively associated with the risk of having unmet care needs[47, 48]. Loneliness is believed to be a common and serious problem for the older adult
population[49]. This prompts us to have more concern for the psychological status of older people living alone and more emphasis should be placed on
mental health services. Taking actions such as promote solitary individuals to participate in social activities and regularly organize volunteers to visit older
adults would be bene�t to strengthen the connection between the elderly and society and help to reduce levels of loneliness.

The above �ndings illustrate that the in�uencing factors related to HCBS are intricate. Social workers should pay more attention to the diversity of older people
and their different needs. Interventions to improve health status, relieve loneliness, increase social support, and maintain or improve the QoL of older people
living alone need to be further developed and implemented.

Limitations
Several limitations to this study deserve to be mentioned. First, our data were cross-sectional, where the information collected only re�ected the demand for
older adult care services in 2018 (only one wave of the CLHLS) and therefore causal conclusions cannot be made. If all waves of the survey are eventually
analyzed, it will be possible to observe the demand for older adult care services temporally. Second, there were some de�ciencies in the adopted indicators. For
instance, the frequency of feeling loneliness was applied to describe psychological status, which is a subjective indicator and thus may lead to some bias.
Since older adult health is multi-dimensional, a well-rounded evaluation of health status would require a combination of subjective and objective indicators.
Third, in our study, HCBS were grouped into eight general categories. However, details about demands for HCBS such as re�ned items, amount, and frequency
of services maybe important for a deeper understanding of older adult’s demand but they were not able to be adopted in analysis due to relevant information
were not provided by CLHLS database. Even with these limitations, this research still contribute to enrich the study of older adults living alone. For one thing, it
provided fresh information about the willingness of future living arrangements among the older adults living alone and described the supply-demand of
present HCBS in China. The results suggested that more efforts should be made to enrich the content of HCBS. For another, it explored the in�uencing factors
of older adults care needs, which enables policymakers understand the determinants of the older adult’s demands for HCBS and make proper decisions to
enhance the e�ciency of HCBS provisions.

Conclusions
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In conclusion, the majority of solitary older adults hope to maintain living alone when considering future living arrangements. There is a high demand for
HCBS among older adults living alone. However, the social services provided by communities are not su�cient to satisfy the needs of the older people both in
urban and rural areas. The government should take action towards developing HCBS and creating a supportive environment for older adults living alone.
Moreover, health care and psychological consulting services should be prioritized, and access guaranteed in all communities.

Furthermore, based on the Andersen model, our study found that older adult care needs can be in�uenced by predisposing factors (age, sex, residence, and
occupation), enabling resources (number of children, primary caregiver, income source, economic status and availability of services) and need variables
(loneliness, ADL, and chronic diseases). HCBS should be provided according to the needs of older adults with consideration of their differing characteristics.
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Table 1
Simple descriptive statistics of the sample (N = 2217)

Variables Groups Participants Percent (%)

Predisposing variables      

Age 65–74 296 13.4

  75–84 739 33.3

  ≥ 85 1182 53.3

Sex Male 800 36.1

  Female 1417 63.9

Residence Rural 1092 49.3

  Urban 1125 50.7

Occupation Farmer 1541 69.5

  Non-farmer 676 30.5

Years of schooling 0 1279 57.7

  1–6 654 29.7

  ≥ 7 284 12.8

Enabling variables      

Marriage status In marriage 75 3.4

  Divorced 20 0.9

  Widowed 2054 92.6

  Never married 68 3.1

Number of children 0 118 5.3

  1–3 683 30.8

  ≥ 4 1416 63.9

Primary caregiver Son 1089 49.1

  Other relatives 896 40.5

  Friends 91 4.1

  Nobody 141 6.4

Economic status High 306 13.8

  Intermediate 1568 70.7

  Low 343 15.5

Income source Self 593 26.7

  Family members 1081 48.8

  Others 543 24.5

Need variables      

ADL Not limited 1508 68.0

  Limited 709 32.0

Self-rated health Good 998 45.0

  Fair 885 39.9

  Bad 334 15.1

Feel lonely and isolated Never 1200 54.1

  Sometimes 667 30.1

  Always 350 15.8

Number of chronic diseases 0 680 30.7
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Variables Groups Participants Percent (%)

  1 702 31.7

  ≥ 2 835 37.6

Table 2. Anticipated living arrangements of elderly subjects living alone with different characteristics

Variables Group Living alone1 (%) Living alone2

(%)

Co-residence

with children

(%)

Institutions

(%)

Don’t know

(%)

X2

Overall   19.2 56.2 17.2 2.1 5.3  

Age 65-74 22.6 52.4 18.6 3.7 2.7 46.708***

75-84 23.4 57.8 13.7 1.8 3.4  

≥85 15.7 56.1 19.1 1.9 7.2  

Sex Male 22.0 52.9 16.9 3.5 4.8 19.736***

Female 17.6 58.0 17.4 1.3 5.6  

Residence Rural 17.9 56.9 17.0 2.2 6.0 3.583

Urban 20.4 55.5 17.4 2.0 4.7  

Years of schooling 0 17.0 56.0 18.4 2.3 68.6 20.857**

  1-7 20.9 56.3 17.1 2.1 19.5  

  >7 24.6 56.7 12.3 1.4 11.9  

Number of children 0 34.7 16.1 8.5 17.8 22.9 283.119***

1-3 21.4 55.2 17.7 1.9 3.8  

≥4 16.8 60.0 17.7 0.9 4.6  

Economic status High 23.2 62.1 11.1 1.3 2.3 70.470***

Intermediate 18.2 57.9 17.5 1.7 4.7  

Low 19.8 42.9 21.3 5.0 11.1  

Income source Self 23.6 58.5 12.1 2.5 3.2 64.468***

  Family members 15.1 57.3 21.1 1.0 5.6  

  Others 22.5 51.4 15.1 3.9 7.2  

Primary caregiver Son 16.4 61.7 17.0 0.8 4.1 173.942***

  Other relatives 18.7 57.0 16.3 1.9 6.1  

  Friends 25.8 23.6 22.5 15.7 12.4  

  Nobody 36.0 31.7 22.3 5.0 5.0  

Feel lonely and isolated Never 20.0 58.3 15.1 1.4 5.2 47.046***

Sometimes 19.5 57.6 16.3 2.1 4.5  

Always 15.7 46.0 26.3 4.6 7.4  

Self-rated health Good 20.6 59.7 13.3 1.4 4.9 42.461***

  Fair 18.1 55.9 18.5 2.3 5.2  

  Bad 17.7 46.1 25.4 3.9 6.9  

ADL Not limited 21.8 56.7 15.8 1.8 3.8 44.429***

  Limited 13.5 55.0 20.2 2.8 8.5  

Note: Living alone1: Living alone regardless residential distance with children; Living alone2: living alone and children living nearby. * P 0.05, ** P 0.01, *** P
0.001.

Table 3. Comparative analysis of the demand and actual supply in urban and rural areas
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Social services Demand(%) Supply(%)

  Overall Urban Rural X2 Overall Urban Rural X2

Personal daily care 65.69 66.25 65.10 0.300 9.06 9.87 8.28 1.549

Home visits 81.73 79.89 83.65 4.863* 31.63 29.47 34.03 4.908*

Psychological consulting 70.18 71.40 68.89 1.541 13.99 14.37 13.67 0.205

Daily shopping 62.13 62.25 62.01 0.012 11.10 10.82 10.78 0.001

Social and recreation activities 67.39 68.06 66.70 0.435 19.39 22.20 17.37 7.523*

Legal aids 65.25 66.35 64.10 1.136 19.58 21.57 18.26 3.504

Health education 73.63 75.50 71.68 3.845 37.40 40.00 35.23 4.958*

Neighboring relations 67.74 68.83 66.60 1.164 28.73 32.34 25.75 10.783**

Note: * P 0.05, ** P 0.01, *** P 0.001.

Table 4. Multinomial logistic regression results of anticipated living arrangements

Variables Refer Living alone2 Co-residence with children Institutions

    β OR β OR β OR

Predisposing variables              

Age ≥85            

  65-74   -0.12 0.89 -0.03 1.03 0.42 1.52

  75-84   -0.31 0.73* -0.58 0.56** -0.17 0.84

Sex Female -0.21 0.81* -0.12 0.89 0.24 1.28

Enabling variables              

Number of children              

  0 ≥4 -1.71 0.18*** -1.29 0.28** 1.65 5.19**

  1-3   -0.10 0.90 0.04 1.04 0.36 1.43

Primary caregiver Nobody            

  Son   1.14 3.13*** 0.29 1.33 -0.25 0.78

  Other relatives   1.04 2.84*** 0.21 1.24 0.05 1.06

  Friends   -0.13 0.88 0.37 1.44 1.79 1.80**

Income Source Others            

  Self   0.09 1.10 -0.09 0.92 0.20 1.22

  Family members   0.27 1.30 0.63 1.87** -0.15 0.86

Need variables              

Feel lonely and isolated Always            

  Never   -0.16 0.86 -0.62 0.54** -1.01 0.37*

  Sometimes   -0.17 0.85 -0.63 0.53** -0.61 0.54

ADL limited            

  Not limited   -0.40 0.67** -0.46 0.63** -0.70 0.50

Model summary              

χ2 (P-value) 338.84 (<0.001)        

-2 Log likelihood 3176.28        

Nagelkerke R2 0.17        

Note: Taking “Living alone1” as a reference. Living alone1: Living alone regardless of residential distance with children; Living alone2: living alone and children
living nearby. * P 0.05, ** P 0.01, *** P 0.001
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Table 5. Binary logistic regression results of anticipated home and community-based services

Variables Refer Personal daily
care

Home visits Psychological

consulting

Daily shopping Social and

recreation
activities

Legal aids Health
education

Predisposing
variables

  B OR B OR B OR B OR B OR B OR B OR

Age 65-74                            

 75-84   -0.02 0.89 -0.14 0.87 -0.23 0.80 -0.22 0.81 -0.25 0.78 -0.15 0.87** -0.38 0.68*

  ≥85   0.06 1.06 0.12 1.13 -0.02 0.98 -0.25 0.78 -0.39 0.68* -0.21 0.82 -0.45 0.64**

Residence Rural 0.17 1.19 0.04 1.04 0.21 1.25* 0.09 1.09 0.70 1.07 0.14 1.15 0.35 1.43**

Occupation Non-
farmer

0.16 1.17 0.42 1.53** 0.02 1.02 -0.05 0.95 -0.08 0.92 -0.06 0.94 0.15 1.16

Enabling
variables

                             

Income
source

Self                            

  Family
members

  0.27 1.31* 0.54 1.72*** 0.18 1.20 0.35 1.42** 0.21 1.24 0.15 1.17 0.34 1.41*

  Others   0.04 1.05 0.13 1.14 0.12 1.13 0.17 1.19 1.51 1.16 0.15 1.16 0.32 1.38*

Economic
status

High                            

 
Intermediate

  0.12 1.13 0.04 1.04 0.05 1.06 0.08 1.08 -0.21 1.24 0.15 1.17 0.09 1.09

  Low   0.44 1.56* 0.34 1.41 0.27 1.31 0.40 1.50* 0.15 1.16 0.23 1.25 0.18 1.19

Availability
of personal
daily care
services

No 1.44 4.20*** 0.41 1.51 0.87 2.38*** 0.98 2.66*** 0.74 2.09*** 0.81 2.25*** 0.62 1.87**

Availability
of home
visits
services

No 0.07 1.08 1.23 3.40*** 0.49 1.65*** 0.13 1.14 0.38 1.46*** 0.25 1.28* 0.57 1.77**

Need
variables

                             

Feel lonely
and isolated

Never                            

   
Sometimes

  0.26 1.30* 0.51 1.67*** 0.25 1.28* 0.27 1.30** 0.24 1.27 0.25 1.28* 0.23 1.23*

    Always   0.50 1.65** 0.34 1.41* 0.48 1.61** 0.40 1.50** 0.36 1.46* 0.39 1.47** 0.21 1.30

Have chronic
diseases

No 0.20 1.22* 0.43 1.54** 0.25 1.29* 0.19 1.21 0.12 1.13 0.18 1.19 0.26 1.30*

Model
summary

                             

     χ2 (P-
value)

  98.14 (<0.001) 163.99
(<0.001)

80.06 (0.001) 71.71 (<0.001) 57.24 (<0.001) 55.01 (<0.001) 79.79(<0.001)

     Percentange of
correct prediction

76.26% 81.91% 70.18% 72.20% 77.21% 75.58% 73.74%

Note: The table presents the �nal results when all sets of variables were entered at once, for the sake of presentational simpli�cation. * P 0.05, ** P 0.01, *** P
0.001.


