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Background: Rapid population aging has prompted most emerging economies to consider introducing long-term care insurance (LTCI) as part of a comprehensive social health protection scheme. China is also in the process of establishing its own LTCI framework. However, the details of the scheme are still being explored in pilot cities, and a long-term solution has yet to be finalized. This study aims to examine the insurance preferences of potential enrollees, providing insights to inform further adjustments to the existing framework.

Methods: We examine discrete choice experiment (DCE) evidence from LTCI and evaluate several relevant attributes, including the elimination period, maximum monthly benefit, out-of-pocket rate, and annual premium. The study uses a mixed logit model to elicit respondents’ preferences and willingness to pay (WTP) for these attributes of LTCI and uses physical health status to assess heterogeneity in responses to insurance choice.

Results: We found that most respondents would consider purchasing LTCI, with respondents most preferring the following attributes: (1) an out-of-pocket rate of 25%, (2) a maximum monthly benefit level of 2000 CNY (about 296 USD), and (3) a three-month elimination period. In addition, among the control variables, marital status, personal self-rated health, and the number of children were significant to varying degrees.

Conclusion: The study can provide a reference for further adjustments to the existing scheme, increasing residents’ willingness to participate in insurance and promoting the sustainable development of long-term care insurance.
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1 Introduction

China’s population is currently getting older. According to China Development Research Foundation (1), the number of individuals in China who are 65 years of age or older is predicted to reach 310 million by 2035, making up 22.3% of the country’s total population, and nearly 380 million by 2050, making up 27.9% of the population. According to UNESCAP (2), 68 million older persons in China are expected to have some form of disability by 2030, with 18.6% of them probably needing help with daily living tasks. Informal family care is no longer adequate to address actual demands as the number of employed women rises and family structures alter (3). Brown (4) describes long-term care insurance as “medical insurance that provides care for an insured person who has lost the basic ability to care for himself or herself because of a permanent physical or mental disability.” By postponing the decline in their daily activities, raising the degree of care required, decreasing the likelihood of hospitalization, and extending their stay at home, long-term care insurance (LTCI) home care services assist the older adult with disabilities live better lives (5–8).

The majority of households cannot afford to pay for long-term care (LTC) (9), which is typically paid for out of pocket in most nations. Due to the narrow market for private long-term care insurance and the high rate of “adverse selection,” these policies are frequently pricey (10). Middle-income nations must make a difficult decision about how to pay for long-term care benefits: through general taxation, social insurance, or private insurance (11). Given the extreme dysfunction of the insurance market on the supply side, private insurance is arguably the least desired choice for the majority of middle-income countries. LTCI markets frequently show limited benefits at premiums that are higher than actuarially reasonable (4). Consequently, social insurance sponsorship is a wise choice. The health and well-being of older adults can be preserved and enhanced by governments assuming responsibility for social preventive and protective measures (12). The proposal to introduce a trial LTCI system in 15 cities was made by the Ministry of Human Resources and Social Security in China in June 2016. 14 more cities were included to the LTCI trial in May 2020 (13). Nevertheless, no long-term plan has been created and the specifics of funding requirements and treatment levels in each test city are still being investigated.

In this study, we propose to gather preferences from randomly selected middle-aged persons in a pilot city for LTCI in China through a discrete choice experiment (DCE) in order to guide future modifications to current programs. Since middle-aged persons are more likely to actively plan for retirement and potential long-term care needs than older folks, we concentrate on them instead of the latter group (14). A research with a Chinese setting would be beneficial to readers worldwide for two reasons. Due to its fast dropping birth rate, China will initially experience a severe aging issue. With the accelerating aging of the population, other countries of the world may soon face this dilemma. Furthermore, China can successfully implement changes and possesses the sociopolitical conditions necessary for social insurance policy reform. Changes in power, interference from other social programs, and opposition from interest groups are all potential threats to policy reform (15). China has the necessary governmental capacity to spearhead the adoption and modification of policies (16).

The choice experiment approach has been used in certain studies to test consumer preferences for long-term care insurance (LTCI) (17–19). However, the majority of these research have focused on commercial LTCI, which has a small insurance market and high premiums; hence, the results are not applicable to the social insurance LTCI reference design. Our study therefore aimed to close this gap by providing answers to two research questions within the framework of a middle-aged representative sample in an LTCI reform pilot city. What are the primary characteristics of LTCI that middle-aged residents of these cities find most appealing? What effects would this social policy change have on long-term care insurance (LTCI) for China and other aging cultures with comparable issues?



2 Status of policy promotion and choice of research variables

By integrating insights from comparable studies in the international literature (e.g., (19)) and drawing on China’s policy framework for the implementation of long-term care insurance reform, this study conducts a comprehensive examination of the demand-side and supply-side determinants influencing individual decisions to purchase long-term health insurance.

At the individual level, the decision to purchase insurance is shaped not only by personal risk perceptions and anticipated future needs but also by the structural design and specific attributes of the insurance program itself. Empirical evidence underscores that factors such as income, financial standing, and bequest motives play a significant role in shaping individuals’ decisions to invest in long-term care insurance (20). However, the financial sustainability of long-term care insurance remains a critical issue, as its current funding mechanisms are characterized by instability and uncertainty. Song and Zhu (21) predict that the cost of long-term care insurance in China will exceed 1,000 billion CNY in 2030, reaching 1,293.3 billion CNY, and will reach 3,849.7 billion CNY by 2050. Given the rising cost of premiums in China, raising adequate and consistent funding for long-term care insurance is essential to the program’s sustainable growth. Nevertheless, there are significant challenges facing both the government and private citizens in the particular financing process (22).

Even though national-level guidelines indicate that the health insurance money can be moved to support LTCI, it is dubious in the long run. In essence, the LTCI fund is now an independently financed kind of insurance and has not been split off from health insurance. Regarding the system’s future development, the funding channels and sources allocated from the medical insurance fund are not stable and sustainable. Therefore, the insurance fund formed by citizens’ contributions will be an essential source of social insurance benefits payment (23). Meanwhile, from a personal standpoint, the inhabitants’ income bracket plays a crucial role in defining their purchasing power. According to the National Bureau of Statistics of China (48), China’s urban per capita disposable income in 2023 was 51,800 CNY, or roughly 7,145 US dollars. Under this status quo, the cost of individual contributions is not low, and the financial pressure caused by the cost of care has not been eliminated. In the previous pilot, the pilot cities had diverse standards for annual premium; some municipal financing was based on the pay of the previous year, while others used the per capita disposable income of the residents (24). No single standard was developed. Determining the optimal premium level to balance commercial profitability with consumer price acceptability is essential for fostering the sustainable development of the long-term care insurance market. To address this critical aspect, this study incorporates the annual premium that respondents are willing to pay as a key research variable, reflecting the importance of aligning market dynamics with consumer affordability and preferences.

Secondly, our study of the policy documents reveals that, the maximum monthly insurance benefit, the out-of-pocket rate of the insurance amount, and the elimination period are also mentioned with high frequency in the policy texts, and the differences between pilot cities are quite obvious. The amount of insurance benefits refers to the amount paid by the social security fund in accordance with certain standards and methods when the insured person reaches the state of care agreed in the contract. China Ministry of Human Resources and Social Security’s initial Guidance on Launching the Pilot Long-term Care Insurance System just proposed to “reasonably determine the scope of basic protection and premium standards,” without specifying what constitutes a reasonable determination. The premium differs depending on where you go because of the various funding levels. Different restrictions and premiums are applied to inhabitants who receive different forms of service delivery in certain places, while a uniform quota is used in others. The current daily payment for home care is 100 CNY for the high end and 20 CNY for the low end, with a substantial difference in premium between the two. The daily cost for care at a nursing facility is 105 CNY for the high end and 25 CNY for the low end (25).

The elimination period is a critical provision within the terms and conditions of long-term care insurance, defining the interval between the enrollment date and the time when the insured becomes eligible to receive benefits. For instance, in Chongqing, insured individuals must have contributed to employee medical insurance for at least 24 consecutive months and experienced incapacity for over 6 months before qualifying for long-term care insurance benefits. Given that a significant proportion of incapacitated older adult individuals may pass away within 2 years, the elimination period plays a pivotal role in determining whether these individuals can access long-term care benefits in a timely manner, which is essential for safeguarding their health and well-being. Consequently, this study includes the elimination period as a key research variable to examine its impact on access to care and policy effectiveness.

On the issue of out-of-pocket rate, the latest Guidance on Launching the Pilot Long-term Care Insurance System proposes that “the overall level of fund payments for the costs of eligible care services will be controlled at around 70%” and that localities may make minor adjustments according to their circumstance (26). However, as the reimbursement basis varies from place to place, specific out-of-pocket rate also need to be set scientifically to ensure effective policy implementation.

In summary, this study intends to examine the variables of elimination period, out-of-pocket rate and maximum monthly benefit as selection attributes.



3 Methods


3.1 Discrete selection tests

The Discrete Choice Experiment (DCE) is a survey-based experiment based on Lancaster’s consumer utility theory. Lancaster (27) argues that a product, service or state can consist of attributes and characteristics, and that respondents make successive choices in a choice set described by the attribute characteristics. The process of respondent selection is the process of weighing the characteristics of each attribute, and its selection reveals its potential utility function. Discrete choice experiment is based on random utility theory and applies a random utility function to reveal respondents’ preferences by introducing random terms to capture unknown potential factors influencing respondents’ choices. Using discrete choice models as the mathematical foundation allows for the quantification of the relative importance or intensity of product, service, or project features. Compared to most other evaluation techniques, discrete choice experiments better simulate real-life situations because the attributes in these experiments are presented in a context that is genuinely reflective of the respondents’ actual lives (28). It is an effective tool for measuring preferences for non-marketed products and has been widely used in the field of health economics and environmental economics research (19, 29, 30). The process of implementing a discrete choice experiment consists of three steps: (i) attribute selection and setting of attribute levels; (ii) choice set design and questionnaire generation; and (iii) data collection.

Based on random utility theory (31), respondents successively make choices that maximize utility in the choice set. Assuming a sample containing I respondents, T choice sets, and J options, the utility [image: image] of individual respondent [image: image] choosing option [image: image] can be expressed as Equation 1:
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where [image: image] is the explanatory variable containing the option attributes, and [image: image] is the random error term. For the unobservable stochastic part [image: image], researchers can only analyze decision-making behavior based on the likelihood or probability of event selection (32). Therefore, researchers have to establish a method to deal with the information related to the random term, i.e., they have to make assumptions about the distribution of [image: image] (33), which has led to the development and evolution of a number of discrete choice models, but each with its own characteristics. Conditional Logit model (CLM) is based on strong assumptions and was widely used in the beginning when dealing with discrete choice data because of its simplicity. Multinomial probit model (MNP) assumes that the random term [image: image] obeys a normal distribution. It breaks through the limitations of CLM, but its computational complexity and the fact that unobservable variables do not obey a normal distribution in many cases make it less widely used (34). Currently, a more commonly used heterogeneity model is the Mixed Logit model (MXL), which breaks through the limitations of the CLM in that the selection probabilities of any DCMs based on the theory of stochastic utility maximization can be estimated by the MXL model. The MXL allows the coefficients of the explanatory variables to be stochastic, with the parameter to be estimated obeying a probability distribution rather than a point estimate, and thus can also be referred to as a Random Parameter Logit model (RPL). MXL allows the parameters to vary randomly across individuals, and by portraying individual heterogeneity through the distribution of the model parameters, the researcher not only captures the heterogeneity of the preferences of the group of respondents, but also allows for correlation between different choice options (35).

The parameter [image: image] can be decomposed into two components in the mixed logit model Equation 2.
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b is mean of parameter and [image: image] is a random term representing the unobserved deviation from the mean [image: image]. So the utility function can be written as Equation 3:

[image: image]

The probability of respondent individual [image: image] choosing option [image: image] is Equation 4:

[image: image]



3.2 Choice set and questionnaire design

Respondents compared a range of hypothetical pairs of LTCI strategies described by specific attributes and chose their preferred alternative, including a third option of ‘neither’. The main value of the DCE is that it allows respondents to make a combined trade-off between the attributes and levels of each option (36, 37).


3.2.1 Selection of attributes and levels

The DCE method aims to produce a value measure based on attributes and levels, which allows the total utility to be decomposed into partial utilities for each attribute and level of the AES. The number of attributes in the DCE studies mostly focuses on four to six (38). Based on the discussion in Section 2, we selected the elimination period, out-of-pocket rate, maximum monthly benefit, annual premium as the study attributes, as shown in Table 1.



TABLE 1 Attributes and levels of choice set.
[image: Table1]



3.2.2 Design choice set

When the number of attributes and levels increases, the number of experimental groups increases geometrically, and the number of trials required is enormous. That makes calculations complex and the interpretation of numerous interactions difficult. Therefore, when the number of attributes and levels is large (greater than three), a Fractional Factorial Design (FFD) is generally used to reduce the number of combinations (39) to address the problem of respondents’ decisions being affected by the excessive number of choice sets in the questionnaire. The study used SPSS to obtain eight selection sets after an orthogonal factorial design, an example of which is shown in Table 2. Within each choice set, participants were invited to indicate their most preferred option, option A, option B or option C (“neither”). “Neither” (i.e., option C) essentially represented maintaining the status quo. All option sets were randomly arranged. At the beginning of the questionnaire, the respondents were given basic information about the LTCI policy and the general conditions for obtaining insurance benefits. This background description is presented in layperson’s terms and can be understood even by people with a low level of education.



TABLE 2 Sample choice set for survey.
[image: Table2]



3.2.3 Questionnaire design

The questionnaire consisted of four main sections:

i. Respondents’ knowledge of long-term care insurance.

ii. Respondents’ physical status. We presented a comprehensive list of common chronic diseases and common physical activity difficulties in the questionnaire, allowing respondents to select the conditions they suffered from and the activity difficulties they had.

iii. DCE section. The questionnaire was designed into eight versions, each presenting one of the eight choice sets, with the rest of the questionnaire being consistent.

iv. Basic characteristics of respondents: including gender, age group, marital status, education level, annual household income, health status, etc.




3.3 Study area

Kunming City in Yunnan Province and Nanning City in Guangxi Zhuang Autonomous Region (same level as the province), which were included in the second batch of pilot cities for LTCI, were selected as research sites for this study. The number of permanent residents in Kunming in 2021 is 8.502 million, the annual per capita disposable income is 42,533 CNY (about 6297.85 USD), the total GDP is 722.25 billion CNY (about 106.86 billion USD) and the per capita GDP is about 85,400 CNY (about 12635.44 USD). In 2021, the number of permanent residents in Nanning is 8.75 million, the annual per capita disposable income is 32,679 CNY (about 4837.93 USD), the total GDP is 512.09 billion CNY (about 75.81 billion USD) and the per capita GDP is 58,500 CNY (about 8660.89 USD). These two cities have proposed the following options in their Guidelines for Long-term Care Insurance Pilot. The guidelines details are shown in Table 3.



TABLE 3 Current long-term care insurance policy in the survey area.
[image: Table3]

The above scheme is still in its trial period and will be adjusted based on the trial results to form a long-term scheme. Therefore, the study explores whether there are any areas for improvement in the existing schemes by investigating people’s preferences for specific attributes of LTCI.



3.4 Data collection and processing

The survey was administered online in October 2022 to Kunming and Nanning citizens aged 40 years or older who conducted the survey, with each questionnaire generating one sample and each sample yielding three rows of data. 500 questionnaires were received for the study, totaling 495 valid questionnaires. Three rows of data were constructed for each choice task for each participant, with one row for each option and an opt-out option, corresponding to 1,485 observations. In each choice profile, we included attribute levels by converting each attribute into a dummy variable. Due to statistical needs, one level of each attribute had to be omitted, with the omitted level serving as the reference group. Each row of data contains a selection dummy variable equal to 1 if the level is selected and 0 otherwise. Statistical results are discussed later.




4 Results


4.1 Descriptive statistics

Table 4 gives the descriptive statistical analysis results of the entire sample. Respondents were predominantly female, with an average age in their 40s, an average annual household income between 50,000 CNY (about 7413.45 USD) and 100,000 CNY (about 14,826.90 USD), mostly married, with a medium level of education, in good health, and with an average of 2.6 children.



TABLE 4 Descriptive statistics for primary variable.
[image: Table4]



4.2 Mix logic model

We use a mixed logit model to relax the assumption that preferences are homogeneous across participants. The parameters are assumed to be randomly distributed and obey a normal distribution. In the model, we used the residents’ preference for LTCI participation as the dependent variable, elimination period, out-of-pocket rate, maximum monthly benefit and annual premium as independent variables, and gender, age group, marital status, education level, annual household income, health status and the number of children as control variables. The results of the model operations are as follows (Table 5).



TABLE 5 Results of mixed logit regression model.
[image: Table5]

Based on the model results, it can be seen that respondents most favored the following attributes: (1) a out-of-pocket rate of 25%, (2) a maximum monthly benefit level of 2000 CNY (about 296 USD), and (3) 3 months elimination period. Specifically, the negative mean coefficient for the proportion of out-of-pocket expenses indicates that the higher the proportion of out-of-pocket expenses, the lower the respondents’ willingness to pay. The mean coefficient of maximum monthly benefit is mainly positive, indicating that respondents prefer higher benefit. The positive mean coefficient for the elimination period indicates that the respondents’ willingness to pay decreases with a longer elimination period. In addition, among the control variables, marital status, personal self-rated health, and the number of children were significant to varying degrees. It indicates that respondents who are divorced, in poor health and have fewer children are more likely to pay for LTCI.

We then estimated participants’ marginal willingness to pay (WTP) in each attribute. In the discrete choice experiment, the marginal value of each attribute was calculated to obtain the price respondents were willing to pay to obtain more improvement in the state of the attribute.

[image: image]

The ratios of the coefficients of the different attributes indicate their marginal rates of substitution. Therefore, the respondents’ evaluation of the monetary value of each attribute can be obtained from the ratio of the coefficients of each attribute to the annual premium, and the results are shown in Table 6. The results show that respondents are not concerned about the rate of out-of-pocket expenses and are not willing to pay extra for them. Respondents are willing to pay an additional 97 CNY per year to raise the maximum monthly benefit from 1,000 CNY to 1,500 CNY, and an additional 64 CNY per year to raise the maximum monthly benefit from 1,500 CNY to 2,000 CNY. In addition, when the elimination period is increased from 3 months to 6 months, respondents would be willing to pay 352 CNY /year less.



TABLE 6 Marginal WTP for mixed logit regression results.
[image: Table6]

There is often an ‘adverse selection’ in insurance, with people in poor health being more inclined to take out insurance. People with chronic illnesses are at greater risk of disability in old age and are theoretically more likely to take out LTCI. Therefore, we then analyzed the subgroup with chronic illnesses and the results are shown in Table 7. We can see that the model is more significant overall, the absolute values of log Likelihood are smaller, and the values of AIC and BIC are smaller. So this analysis fits the model better than the full sample analysis. Also, the mean coefficients for each attribute are larger, indicating a greater willingness to insure in this subgroup.



TABLE 7 Regression results of subgroup analysis: participants with chronic physical conditions.
[image: Table7]




5 Discussion

Many emerging nations are now turning their attention to the financing and development of long-term care plans as an integral component of a comprehensive social health protection package, as life expectancy rises and fertility rates drop. More research is necessary to determine people’s preferences for these insurance policies, especially in nations where they are not as widely available. To investigate Chinese preferences for LTCI, we employed the discrete choice experiment method. Despite China’s sizable older adult population, LTCI adoption has not kept up. The maximum chance that someone will buy an insurance policy is represented by the DCE method, which is used to evaluate prospective private demand. Using a mixed logit, we looked at the respondents’ WTP preferences and LTCI characteristics. Our findings suggest that most respondents would at least consider purchasing an LTCI, as only 27% of the total choice set chose the opt-out alternative. We found that respondents most favored the following attributes: (1) a out-of-pocket rate of 25%, (2) a maximum monthly benefit level of 2000 CNY, and (3) 3 months elimination period. Policymakers should carefully consider consumer preferences when designing LTCI programs. However, these designs must strike a delicate balance between the risk tolerance of insurance funds and the pricing of premiums. On the one hand, lower out-of-pocket costs and higher reimbursement rates can enhance the appeal of insurance but may simultaneously increase the financial burden of premiums. On the other hand, extending waiting periods can mitigate the insurer’s payout risks but may negatively impact consumer willingness to purchase coverage. Thus, policymakers and insurers must prioritize the sustainability and affordability of LTCI programs while aligning them with consumer preferences to ensure their long-term viability and social impact.

Among the control variables, the number of children, marital status, and individual self-rated health were significant to varying degrees. Subsequent heterogeneity analyses also suggest that those with chronic conditions are more likely to purchase LTCI. This may be due to the fact that individuals with poor health have a clearer understanding of their future care needs and are therefore more willing to plan ahead and secure their care needs by purchasing LTCI. Some studies have shown that the uncertainty of older people’s care needs and health status has a significant impact on their willingness to purchase LTCI, and those who need daily care or have unstable health status are more inclined to purchase LTCI (40). This ‘adverse selection’ phenomenon is also prevalent in other health insurance policies and may lead to supply-side dysfunctions in the insurance market. To mitigate the adverse effects of this phenomenon on the sustainability of insurance funds, mechanisms such as mandatory enrollment or broader risk-sharing frameworks should be implemented to achieve a balanced distribution of risk. Consequently, developing LTCI within a social insurance framework emerges as a preferred strategy to ensure both equity and financial sustainability.

In addition, persons with fewer children, divorced and widowed persons are also more inclined to purchase long-term care insurance, which may be related to the absence of a family support network and their greater reliance on formal care services to meet future care needs. In general, a high family size indicates an abundance of resources for old age inside the family, which supports the function of family old age (41). There is a replacement effect when children and spouses give informal care. The likelihood that children will assist their older adult parents increases with the number of children (42, 43). Having a spouse who can provide care also lessens the need for official long-term care (44).

The Confucian culture places a strong emphasis on “raising children for old age” and the internal transfer of family wealth across generations as a means of assuming responsibility for old age, with child support serving as the primary means of supporting the family in old life. The cultural conceptualization of old age varies significantly across different contexts, influencing approaches to eldercare. In Europe and the United States, where individualistic values predominate and emphasize the independence and autonomy of older adults, family care constitutes only a small proportion of total care provision. Instead, older individuals often prefer to access care services through professional institutions (45).

In contrast, Japan and South Korea, which share Confucian cultural traditions, prioritize home-based care, with family members serving as the primary caregivers. Confucian values, particularly the emphasis on filial piety and familial responsibilities, shape this caregiving model. Consequently, long-term care insurance policies in these countries often integrate mechanisms such as cash subsidies, care service vouchers, and tax incentives for children who care for older adult family members, providing substantial support for home care (46). In Singapore, while Confucian influences remain prominent, the government has institutionalized filial responsibilities through legal frameworks.

These models exemplifie the integration of Confucian cultural values with modern legal systems and offers a valuable reference point for China as it develops its old-age security policies. When formulating LTCI policies, China should progressively establish a diversified old-age protection system that is family-centered while supplemented by social support, aligning with traditional cultural values of familial caregiving and incorporating lessons from international practices (47). Under the influence of traditional family norms, older adults often prioritize relying on their children for care, potentially suppressing the demand for LTCI. Therefore, the successful implementation of LTCI requires addressing and transforming the societal stigma and moral constraints associated with the perception of “family unfiliality” tied to seeking external caregiving support. Moreover, embedding LTCI within the framework of social insurance can help lower premiums and expand coverage, ensuring broader accessibility for the population. This approach underscores the necessity of establishing a robust social insurance system for LTCI as a critical measure to enhance the well-being and security of older adults.



6 Conclusion

This study employs a mixed logit model to analyze Chinese respondents’ preferences for LTCI attributes and their willingness to pay. The results indicate that most respondents exhibit a high level of acceptance toward LTCI, with distinct preferences for key attributes such as out-of-pocket expenses, maximum monthly benefit, and elimination periods. These findings provide valuable guidance for the design of LTCI products, enhancing their market appeal and long-term sustainability.

However, the study is not without limitations. First, the use of choice experiments, which rely on participants’ decisions in hypothetical scenarios, may not fully capture actual behaviors, as respondents’ stated preferences may differ from their real-world purchasing decisions. Additionally, the study’s sample is skewed toward an elite demographic and does not fully represent the broader population. Nevertheless, this sample retains research value, as the initial pilot participants in various regions are predominantly urban employers with relatively high levels of education and income. Looking ahead, future studies should aim to include more diverse respondent groups to better reflect the preferences of the broader beneficiary population, particularly as LTCI policies are expanded and implemented on a wider scale.
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