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Purpose: This paper aimed to explore the relationship between the different factors,

especially health insurance, and the availability of long-term care (LTC) services, among

the disabled elderly.

Methods: Based on the data of China Health and Retirement Longitudinal Study

(CHARLS), the logistic regression model was utilized to evaluate the influence of the

different factors, especially health insurance, on the availability of long-term care services.

Results: Our findings show some interesting results. Firstly, the findings suggest that

informal long-term care (LTC) services for elderly persons with disabilities heavily depend

on a family member from different health insurance groups. About 80.733% of the disabled

elderly depend on a family member as their primary caregivers. Secondly, other influence

factors such as income and area of residence were also significantly related to the availability

of long-term rental services. Thirdly, Health insurance is a very important factor influencing

the availability of Long-term care services both in urban and rural areas (p<0.001) but

Income is the most interesting variable.

Conclusion: Based on our results, the growth and integration of formal long-term care

(LTC) services should be facilitated. Firstly, policymakers can encourage formal long-term

care (LTC) services from a variety of sources to work together to increase overall supply

capability. Secondly, the long-term living security needs of people who do not have health

insurance should be regulated through subsidies according to the economic status.

Keywords: long-term care, LTC, the disabled elderly, health insurance, CHARLS data,

informal care, formal care

Introduction
It is necessary to improve Long-Term Care (LTC) for the disabled elderly since it

affords a wide range of health care fitting the needs of people whose life-ability is

restrained due to chronic disease or injury.1 The disabled elders may obtain Long-

Term Care services in form of formal or informal from well-trained specialists or

laypeople severally in various settings: a family health facility, family members or

friends; an adult day-care center in the community; assisted-living communities in

the living environment; or daily care in institutions.

LTC demands in underdeveloped countries, including China, are growing at

a rate much faster than that in developed countries.2 In recent years, China has to

bear the long-term labor demand pressure brought by the aging of the population.

China has the largest number of elderly people in the world (over 60 years old). In
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2016, the elderly population exceeded 177 million,

accounting for 13.26% of the total population.3 In addi-

tion, it is divined that the elderly population will reach

about 480 million in 2053 (accounting for nearly 35% of

the total population).4 As shown in Figure 1, the scale of

elderly disability, who has difficulties in daily living activ-

ities (ADLs) or instrumental daily living activities

(IADLs), has been increasing year by year, from

10.23 million in 2003 to 15.84 million in 2016, among

which the rate of mild disability has increased the fastest,

from 6.77 million in 2003 to 10.48 million in 2016.5

Previous researchers have revealed that the elderly is

facing challenges to seek health care as a result of fewer

caregivers.6–11 a) under the lure of the enlargement of

urbanization, more and more young people migrate from

rural to urban. it is challenging the family member of old

people in urban or rural regions to balance their jobs and

the informal support of their elderly parents;12 b) the one-

child policy before 2016 in China has dramatically

decreased the population extension over the past three

decades and exhausted families’ ability to provide infor-

mal LTC services to fit LTC needs of the elderly.13,14 Thus,

it is indicated that, as a result of the continuing trend of

immigration, large numbers of the elderly may no longer

depend on their children as a provenience of health care.

Therefore, the role of health insurance in long-term

care services has come under increasing scrutiny. First,

the public health departments, emphasizing that treatment

spending is too expensive rather than cost-effective health-

care, is impossible to provide coordinated and seamless

patient-centered services.15 Second, the rural population

and urban residents without formal labor contracts are

not entitled to any government-subsidized medical or

social insurance.16,17 In recent years, the central govern-

ment has made efforts to narrow the gap between different

population groups in terms of health insurance. Some local

governments have taken measures to abolish the free pub-

lic medical care system and establish a unified social

medical insurance system for employees, regardless of

whether their employers are public or private. To reduce

potential resistance.18 However, inequality still exists.

Health insurance, as the main source of health and social

care costs for older persons with varying intensity, fre-

quency, and skilled care, and rehabilitation, have histori-

cally and contemptuously been unequal to different

population groups. Therefore, in the process of using

LTC services, depending on the level of health insurance

enjoyed by the elderly, there may be a situation of co-

existence of shortage and waste.19,20

In conclusion, growing number of the disabled elderly

are incapable to meet the LTC services they need, which

due to population aging, rapid urbanization, and the short-

comings of the medical insurance system. Therefore, it is

of great significance to study the long-term care services,

Figure 1 The scale of disability in the elderly over 65 in China from 2003–2016(unit:10,000).

Note: Drew based on the data from “China population yearbook”.
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especially the role of health insurance in it. However,

related studies are rare.21 The aim of this paper is to assess

the influencing factors (especially health insurance) asso-

ciated with the availability of Long-term care services for

the disabled elderly in China. At the end of the paper, we

also analyzed the differences between urban and rural

areas.

Materials and Methods
Data Source and Variable Selection
China Health and Retirement Longitudinal Study

(CHARLS), funded by Peking University (China), World

Bank, and National Institute on Aging (China), is the raw

data source for our research. It is a longitudinal question-

naire of national representativeness for the adults who over

the age of 45 and covered their social, economic and

health situation. CHARLS adopts multi-stage stratified

Probability Proportionate to Size sampling (PPS) to gen-

erate a sampling framework. Many indicators were con-

tained in the questionnaire of CHARLS: population

structure and layout, family composition, health situation,

and health service utilization, working situation, and insur-

ance benefits, Household consumption level, and assets

situation, etc. The latest data of CHARLS (2015) covered

more than 10,000 families and 17,500 individuals from

150 districts of 28 provinces.22 The ethical approval is not

required in this paper since CHARLS data is publicly

available. Of course, registration application on its website

(http://charls.pku.edu.cn) is required. Our account name is

cangxiaoxu@ctbu.edu.cn.

In this study, two dependent variables were used to

represent the two main concepts of LTC availability in

disabled elderly people.23 LTC availability includes: a)

“the availability of social care” represents the extent to

how disabled elderly people receive help to meet their

daily needs. (Question: Are you satisfied with the help

you receive when you encounter difficulties in your daily

needs? All the answers are processed into two levels: Mild

satisfied /dissatisfied; Highly satisfied). b) “the availability

of health care” represents the primary source of care for

elderly people once they become ill. (Question: Who do

you get help from when you are sick?) The answers

included three types: no health care at all, informal care

providers such as a family member or friend, and formal

care such as public or private social care suppliers need to

pay for. It should be pointed out that the dependent vari-

able was only included the availability of social care and

not included the availability of health care due to the

design of survey questions and the characteristics of the

answers when we did multivariate logistic regression ana-

lysis of factors associated with the availability of Long-

Term Care Services.

The core independent variable was health insurance,

which was divided into three levels: a) health insurance

with free public medical services (generous), b) public med-

ical insurance (moderate), c) health insurance without med-

ical insurance (no). In China, only the elderly who used to

work as civil servants or public institutions can receive the

pension paid in full by the central government. Their pension

income replacement rate can be reached to 100%; The pen-

sion benefits of people with public pension insurance depend

on the average income in the area where they live.

Other related control variables included gender

(Question: What’s your gender?), family income (Question:

What is the approximate annual income of your family? All

the answers were processed into four levels:<50,000; 50,-

000–150,000; 150,000–300,000;>300,000 RMB), education

(Question: How many years have you studied? There are

three answer options: 0 years, 1–9 years, 10+ years), and

living arrangements (Question: Who are you living with

now? All the answers were processed into three categories:

With family, Alone, In rest homes (or sanatoriums)).

For these variables, we processed the corresponding

data of the CHARLS database samples. For example, in

terms of missing values, we simply removed the samples

with missing values since the CHARLS samples are large

enough. Finally, 7787 valid samples were formed. of

which 3945 come from urban and 3842 come from rural.

Empirical Method and Research Process
The empirical research method of this paper is Logistic

regression, which is a generalized linear regression analysis

model, often used in data mining, automatic disease diag-

nosis, economic prediction and other fields. For example,

discussing the influencing factors that cause a certain vari-

able, and predicting the probability of the occurrence of

such variable according to the influencing factors. All the

empirical analysis of data was performed by R software.

The research was conducted in four steps. First, descrip-

tive statistics of dependent and independent variables were

conducted. It should be noted that the samples selected in

this paper are all above 60 age groups. Second, Apply each

dependent variable to the weight of different Health insur-

ance groups. Third, Multivariate logistic regression analysis

of factors associated with the availability of social care and
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health care. Finally, we did the sub-regression analysis by

urban and rural to discuss the different between them.

Results
Statistical Characteristics Analysis
Table 1 gives descriptive univariate information of all

variables which filtered and processed from the 2015

CHARLS data according to the above processing methods

and requirements.

In terms of dependent variables, about 68.592% of the

disabled elderly think that the help received not fully

meets their needs. About 75.613% of the disabled elderly

have access to health care through informal channels,

while about 22.366% have access to formal channels. In

rural regions, about 80.797% of the disability elderly

depend on informal sources and less than 20% receive

formal sources of long-term health care.

In terms of independent variables, 58.444% of the dis-

abled elderly are women and 54.538% of the disabled elderly

have no higher education, and above 72.441% of the disabled

elderly live with their families. 19.327% of the elderly dis-

abled enjoy relatively high health insurance, and about

5.756% of the elderly disabled do not have endowment

insurance and medical insurance. There are big differences

in health insurance between urban and rural areas. Twenty-

eight percent of the city disabled elderly enjoy generous

health insurance. Only 6.292% of disabled old people in

rural regions receive generous health insurance.

Table 1 Descriptive Univariate Information in the 2015 CHARLS Data

Factors All (n = 7787)

% (Mean)

Urban (n = 3945)

% (Mean)

Rural (n = 3842)

% (Mean)

Dependent variables

a) Availability of social care

Mild satisfied or not 68.592 65.964 71.508

Highly satisfied 31.408 34.036 28.492

b) Availability of health care

No 2.021 2.001 1.938

Informal source 75.613 72.783 80.797

Formal source 22.366 25.216 17.265

Independent variables

a) Gender

1) Male 41.556 44.87 37.932

2) Female 58.444 55.13 62.068

b) Family Income (RMB Yuan)

<50,000 21.041 15.158 27.450

50,000–150,000 30.418 26.745 34.418

150,000–300,000 33.485 40.414 25.941

>300,000 15.056 17.683 12.191

c) Education

0 years 54.538 49.515 60.031

1-9 years 20.550 24.391 16.341

10+ years 24.912 26.094 23.628

d) Living arrangements

With family 72.441 72.200 72.708

Alone 12.103 11.219 13.091

In rest homes (or sanatoriums) 15.456 16.581 14.201

e) Health insurance

Generous 19.327 31.559 6.292

Moderate 74.917 60.826 89.932

No 5.756 7.615 3.776
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Availability of LTC Services in Different

Health Insurance Groups
The previous analysis tells us that the role of health insur-

ance in long-term care services has come under increasing

scrutiny. Therefore, this part of the analysis is meaningful.

As Table 2 shows, some of the results are very interesting.

In Table 2, key differences in the availability of social

care can be able to compare between different Health

insurance groups. Less than 70% of the disabled elderly

received health insurance believe that social care slightly

meets only or fails to meet their needs. Less than 25% of

the disabled elderly with moderate (24.208%) or no

(22.108%) health insurance think the help they received

fully meet their needs. On the other hand, in terms of

health care availability, Approximate 80% of the disabled

elderly in these three groups must depend on informal

sources to seek healthcare. About 3.892% of the disabled

elderly who are not eligible for health insurance do not

receive medical care.

Results of Logistic Regression
Table 3 presented the results of multiple regression about

life-related factors related to the availability of Long-term

care services.

(a) After controlling for the potential confounding

effects of income, living arrangement and other fac-

tors, the availability of Long-term care services was

obviously correlated with the health insurance.

Compared with the generous health insurance

group, the moderate and non-health insurance groups

were 1.848 and 2.148 times more possibly to only

meet the needs of LTC daily care, respectively.

(b) Compared with the first family income group

(<50,000), other groups are 1.428, 1.632 and 1.884

times, respectively. But the gap between themwas not

statistically meaningful.

(c) Elderly people living alone was 1.536 times and in

rest homes (or sanatoriums) was 2.496 times more

possibly to be just moderately satisfied compared to

those living with their families. Notably, there was

no statistical meaningful between elderly people

living alone and with their families.

Table 3 also shows the factors related to generous

health insurance and the availability of Long-term care

services for gender. Women were significantly more satis-

fied with the availability of Long-term care services

than men.

Table 2 Availability of LTC Services by Health Insurance (Weighted Percentages)

All% Generous Health

Insurance%

Moderate Health

Insurance%

No Health

Insurance%

Chi-Square P-value

Availability of social care

Mild satisfied or not 69.936 51.156 75.792 77.892 13.34 <0.001

Highly satisfied 30.064 48.844 24.208 22.108

Availability of health

care

No 0.449 0.659 0.003 3.892 22.45 <0.001

Informal source 80.591 78.616 81.556 77.55

Formal source 18.960 20.725 18.441 18.558

Table 3 Multivariate Analysis of Factors Associated with the

Availability of Long-Term Care Services

Factors ORs 95% CI P value

Health insurance

Generous (ref:)

Moderate 1.848 1.476 2.292 <0.001

No 2.148 1.560 2.952 <0.001

Family Income

<50,000 (ref:)

50,000–150,000 1.428 1.092 1.860 0.144

150,000–300,000 1.632 1.308 2.028 0.011

>300,000 1.884 1.476 2.412 <0.001

Living arrangements

With family (ref:)

Alone 1.536 1.128 2.088 0.109

In rest homes (or sanatoriums) 2.496 1.560 3.984 0.003

Gender

Male (ref:)

Female 2.1 1.74 2.544 <0.0001
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Sub-Regression Analysis by Urban and

Rural
As shown in Table 1 above, it occurs some difference

between urban and rural areas about the descriptive infor-

mation of variables in CHARLS data. Therefore, it is

necessary and meaningful to perform sub-regression ana-

lysis by urban and rural.

Table 4 reveals some interesting information. For

instance, a) Health insurance is a very important factor

influencing the availability of Long-term care services

both in urban and rural areas(p<0.001) while the effect

of other factors is not significant especially Living

arrangements. b) Income is the most interesting variable

influencing the availability of Long-term care services. In

both urban and rural areas, the other family income three

groups showed greater satisfaction with the availability of

Long-term care services than the first group (<50,000). But

it is not significant in the urban and very significant in the

rural areas.

Discussion
The aging population and rapid urbanization pose serious

challenges to the long-term care services for the elderly in

China. There are many factors that affect long term care

services, such as gender, family income, living arrange-

ments, etc. But buying health insurance is definitely one of

the key factors. This paper is to explore the relationship

between them and long-term care services.

Firstly, the findings suggest that informal LTC services

for elderly persons with disabilities heavily depend on

a family member from different health insurance groups.

About 80.733% of the disabled elderly depend on a family

member as their primary caregivers. The traditional infor-

mal LTC given by a family member may be more fragile

or unsustainable because of the change in family construc-

tion Caused by the China child policy13 or the migration

from rural to urban regions, and the shortage crisis is

likely to worsen in the coming decades. In addition, our

study found that those eligible for generous health insur-

ance were more capable of affording long-term care ser-

vices than those with modest health insurance or no health

insurance at all. The disabled elderly does not have any

health insurance, and the ability to pay for LTC services

has been challenged, especially the vulnerable groups such

as those without formal employment in their working life,

and ordinary workers in rural areas.

Secondly, other influence factors such as income and

area of residence were also significantly related to the

availability of long-term rental services. Elderly people at

a socio-economic disadvantage, that is, those with lower

family incomes or rural people were more possibly to be

unable to access satisfactory social daily care because they

Table 4 Sub-Multivariate Analysis of Factors Associated with the Availability of Long-Term Care Services by

the Differences Between Urban and Rural Areas

Factors Urban (n = 3945) Rural (n = 3842)

ORs (P value) 95% CI ORs (P value) 95% CI

Health insurance

Generous (ref:)

Moderate 1.941(<0.001) 1.749, 2.006 1.644(<0.001) 1.608, 2.498

No 2.255 (<0.001) 1.338, 3.099 1.911(<0.001) 1.700, 3.216

Family Income

<50,000 (ref:)

50,000–150,000 1.499 (0.178) 1.146, 1.953 1.271(<0.001) 1.190, 2.027

150,000–300,000 1.713 (0.022) 1.373, 2.129 1.452(<0.001) 1.425, 2.212

>300,000 2.078 (0.015) 1.549, 2.532 1.676(<0.001) 1.608, 2.629

Living arrangements

With family (ref:)

Alone 1.612 (0.006) 1.184, 2.192 1.367(0.112) 1.229, 2.275

In rest homes (or sanatoriums) 2.621 (0.011) 1.638, 4.183 2.221(0.087) 1.705, 4.342

Gender

Male (ref:)

Female 2.205 (0.023) 1.527, 2.671 1.869(0.009) 1.396, 2.772
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cannot afford them. This result is consistent with the

imbalance of health insurance, which also reveals the

unfairness of LTC provisions. In addition, Traditional

values of filial piety have long meant that old parents

should be cared for by their children24 and other houses,

in general, pay more attention to the physical rather than

psychological needs of the elderly.25

Thirdly, a sub-regression analysis by urban and rural was

carried out at the end of empirical analysis. Some interesting

information was revealed. For example, Health insurance is

a very important factor influencing the availability of Long-

term care services both in urban and rural areas (p<0.001) but

Income is the most interesting variable. In both urban and

rural areas, the other family income three groups showed

greater satisfaction with the availability of Long-term care

services than the first group (<50,000). But it is not signifi-

cant in the urban and very significant in the rural areas.

To sum up, the development of LTC service in China has

restricted by a lack of human resources the fragmentation of

public services.26 In addition, long-term care services, particu-

larly home-based healthcare and community-based day-care,

are not directly covered by social medical insurance; As

a result, disabled seniors must either depend on themselves

or a family member to pay for long-term care or be forced to

seek other potential resolutions. unnecessary hospitalizations

and inappropriate delays in discharge are common throughout

the country, especially in community health centers, as there

are few high-quality and affordable LTC services for the dis-

abled elderly with multiple chronic diseases.27 Therefore,

without proper policy intervention, the sustainability of LTC

systems may suffer severe challenges in the near future.

Therefore, governments should carry out relative poli-

cies endeavored to promote the development of LTC ser-

vices in different styles and improve supply capability and

quality by strengthening various services providers.

Private capital should also be encouraged to play

a significant role, in addition to public services organized

and provided directly by government departments in the

ministries of health and civil affairs. Fiscal subsidies,

public procurement, and private supply through public-

private partnerships, schooling or -job-training should be

a policy option to promote the long-term credit sector.

Moreover, due to the influence of the one-child policy

before 2016, the supply of informal LTC is possible to

continue to decrease in the coming decades.12 Although

the central government has issued the two-child policy

after 2016, it seems that guaranteeing citizens freedom to

choose the two-child policy without any conditions is not

enough to stimulate the society desire to have more

children.28,29

Conclusion
Based on our results, the growth and integration of formal

LTC services should be facilitated. Firstly, policymakers

can encourage formal LTC services from a variety of

sources to work together to increase overall supply cap-

ability. At the same time, different types of long-term care

services managed by different government departments,

such as the ministry of health and civil affairs, should be

integrated to afford coordinated and continuous healthcare

for the disabled elderly. To improve the and accessibility

of long-term care services for the elderly with disabilities,

policymakers may consider instituting special social insur-

ance for long-term care services or adding additional

insurance to existing social medical insurance. Secondly,

the long-term living security needs of people who do not

fall within the scope of social security should be regulated

through subsidies according to the economic status.
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