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Importance: This research, utilizing discrete choice experiments, examines the

preferences and willingness to pay for home-based healthcare and support

services among residents in China, a country grappling with severe aging

population, an area often underexplored in international scholarship.

Objectives: This study aims to solicit the preferences of primary care patients

for home-based healthcare and support services in China.

Design, setting, and participants: A discrete choice experiment (DCE) was

conducted on 312 primary care patients recruited from 13 community

health centers in Wuhan and Kunming between January and May 2023. The

experimental choice sets were generated using NGene, covering five attributes:

Scope of services, health professionals, institutions, insurance reimbursements,

and visiting fees.

Main outcomes and measures: The choice sets were further divided into three

blocks, and each participant was asked to complete one block containing 12

choice tasks. Mixed logit models were established to estimate the relevant

importance coe�cients of and willingness to pay for di�erent choices,

while Latent Class Logit (LCL) modeling was conducted to capture possible

preferences heterogeneity.

Results: The relevant importance of the scope of services reached

67.33%, compared with 19.84% for service institutions and 12.42% for health

professionals. Overall, respondents preferred physician-led diagnostic and

treatment services. LCL categorized the respondents into three groups: Group

one (60.20%) was most concerned about the scope of services, prioritizing

disease diagnosis and treatment over preventive care and mental health, while

group two (16.60%) was most concerned about care providers (hospitals and

medical doctors were preferred), and group three (23.20%) was most concerned

about financial burdens.

Conclusion: Primary care patients prefer physical health and medical

interventions for home-based healthcare and support services. However,

heterogeneity in preferences is evident, indicating potential disparities in

healthcare and support at home services in China.

KEYWORDS

discrete choice experiment, home-based healthcare and support services, willingness

to pay, China, homecare
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1 Introduction

Population aging has emerged as a significant public health

challenge, putting healthcare systems under considerable stress.

According to projections, by 2030, one in six individuals worldwide

will be aged over 60 years (1). This extended life expectancy has

resulted in a growing population of individuals living with

chronic conditions and disabilities (2). Such demographic

and epidemiological transition has led to heightened disease

prevalence and increased economic burdens. The mobility

challenges faced by older adult or disabled individuals in

accessing medical facilities highlight the significance of home-

based healthcare and support services, enabling patients to

receive treatment, care, or rehabilitation in the comfort of

their own homes. According to China’s State Council, ∼90%

of the older adult reside at home. As China becomes one

of the countries with the largest older adult population

in the world, the demand for such home-based services is

steadily increasing.

Home-based healthcare and support services (HHSS) present

a strategic approach to enhancing efficiency and maintaining

care for those with the greatest needs (3–5). HHSS encompass a

comprehensive range of care services, spanning from preventive

measures to acute and post-acute care, administered by various

institutions and healthcare professionals (6–8). Acute care ranging

from emergency assistance for chronic diseases, referrals to

specialized hospitals, to advanced in-home healthcare. Post-

acute care encompasses home monitoring, management post-

discharge, and rehabilitation physiotherapy, ensuring a seamless

transition and continuous support from hospital to home. The

notion of “hospital at home” was initially pioneered in the

United Kingdom and subsequently adopted by the United States

(9), Canada (10), Japan (11), andAustralia (12). In the United States

and the Netherlands, both hospitals and nursing homes offer

hospital at home programs, serving as cost-effective alternatives

to hospital-based acute and sub-acute care options (13–15). HHSS

demonstrate superior accessibility, convenience, and efficiency

compared to hospital-based services (5, 16), particularly among

older patients (17). Previous research indicates that home-

based treatment can serve as a cost-effective substitute for

hospital care in conditions such as cellulitis (18), chronic

obstructive pulmonary disease (COPD) (19), and ophthalmic

diseases (20). This approach aids in alleviating the financial strain

of chronic conditions on individuals and society at large (21,

22).

Discrete choice experiments (DCEs), grounded in the

principles of random utility theory, represent a methodological

paradigm originating from the field of economics and have found

extensive application in health services research to scrutinize

individual preferences (23). The conceptual underpinnings of

DCEs are notably influenced by Lancaster and Rosen’s attribute

theories, particularly Lancaster’s consumer demand theory,

which underscores the pivotal role of attributes in shaping

preferences (24–26). DCEs operationalize these theoretical

foundations by presenting respondents with hypothetical

scenarios, each delineated by diverse attributes, thereby

eliciting choices among alternatives. This methodological

design facilitates the systematic quantification of preferences,

illuminating the inherent trade-offs individuals navigate in health

service decision-making. In the healthcare domain, HHSS are

delivered by healthcare professionals within patients’ homes and

comprise diverse attributes, such as service content, staff and

providers, Medicare reimbursement rates, and reimbursement

prices. These attributes collectively hold substantial influence

over patient preferences. Notwithstanding the advantages,

apprehensions regarding the safety and quality of HHSS

persist (27). The home environment lacks the comprehensive

infrastructure of hospitals (27), thereby constraining the range

of services that can be provided. A recent study brought to

light that insufficient consideration of psychosocial challenges

within HHSS could compromise the quality of patient care

(28). Moreover, the services eligible for health insurance

reimbursement in the context of HHSS may be subject to

limitations (29, 30), resulting in substantial out-of-pocket

expenses (31).

In China, the responsibility for delivering HHSS falls upon

community health centers (CHCs). Both hospitals and CHCs

have the capacity to establish “home beds,” with designated

healthcare professionals providing in-home services (32). Despite

a history of HHSS in China dating back to 1984, the coverage

and extent of HHSS have remained limited. Recognizing the

fact that the country harbors the world’s largest population

living with chronic conditions and disabilities (33), the Chinese

government acknowledges the substantial requirement for HHSS

(34–36). Over the past 5 years, there has been a notable

commitment from the Chinese government to advance HHSS, as

evidenced by collaborative endeavors involving the State Council,

the National Health Commission, as well as provincial and

municipal administrations (37). Nonetheless, the adoption of

HHSS has primarily occurred in the more developed regions,

such as Beijing, Guangzhou, and Shenzhen. Inhabitants of less

developed central and western areas have experienced a lesser

degree of HHSS accessibility due to resource limitations, despite

expressing higher satisfaction levels with HHSS in comparison

to their wealthier counterparts in the eastern regions (38–

40).

Our comprehension of patient preferences for HHSS

remains quite limited. While a small number of studies

have delved into patient preferences for hospital at home

services, these investigations were carried out in developed

countries with established universal health coverage (41, 42).

Nevertheless, in developing nations, the financial burden remains

a significant factor influencing patient decisions about care

options (43). Furthermore, the delivery of HHSS can involve

both formal and informal care providers (31). Hence, the

aim of this study is to bridge this gap in the literature by

employing a discrete choice experiment (DCE) (44) focused

on primary care patients, aiming to ascertain their preferences

for HHSS. Owing to limitations in time and resources, the

study opted for Wuhan and Kunming as its focal points. These

cities, situated in the central and western regions of China,

respectively, are characterized by their dense populations and

significant older adult demographics, making them ideal for

the research.
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TABLE 1 Attributes associated with home-based healthcare and support services.

Attributes Option and coding Definition

Scope of services 0=Health monitoring and

management

Continuous in-home health monitoring entails the systematic tracking and analysis of individuals’

data, including parameters like body temperature, blood pressure, blood sugar levels, and

electrocardiograms. The primary aim is to identify and predict potential health issues (49, 50).

Subsequent to data analysis, individuals receive health education and medical advice tailored to their

needs. Additionally, health monitoring and management programs contribute to data compilation,

thereby facilitating the identification of health concerns across the population.

1= Diagnosis and treatment Diagnosis and treatment encompass acute care, sub-acute care, and chronic care management,

involving activities such as consultations, examinations, diagnostics, and the provision of medical,

nursing, and pharmacy services.

2= Care support services Home delivery of meals, assistance with bathing, and the elimination of environmental obstacles to

foster independent living.

3=Mental health services Psychological counseling, spiritual comfort and palliative care for terminal illness.

Health professional 0= Doctor Registered doctors, including assistant doctors and rural health workers (village doctors).

1= Nurse Registered nurses.

2= Others Other skilled health workers such as rehabilitation therapists, clinical nutritionists, and pharmacists.

Institutions 0=Hospitals Hospitals include both public hospitals and for-profit private hospitals.

1= Primary care institutions Primary care institutions include urban CHCs and rural township health centers.

2= Other institutions Other institutions mainly consist of aged care facilities.

Insurance

reimbursement

0= 85% Reimbursement of fees for services rendered at home, with the remainder of the fee being covered by

patients through out-of-pocket payments.

1= 80%

2= 75%

Visiting fee 0= 50 RMB per visit The visiting fee encompasses transportation expenses and the associated costs related to human

resources (51).

1= 65 RMB per visit

2= 80 RMB per visit

2 Methods

2.1 Study settings

Employing purposive sampling, the study focused on Wuhan

and Kunming, provincial capitals of Hubei (central China)

and Yunnan (western China) respectively, chosen for their

large populations and significant older adult demographics.

Wuhan, the capital of Hubei province, stands as a significant

inland transportation hub recognized for its well-developed

manufacturing, automotive, and high-tech industries. It boasts

a population of 13.65 million and an annual GDP of 177.1676

billion RMB, ranking 9th among all cities in mainland China (45).

Approximately 11.81% of Wuhan’s population is aged 65 years

or older. On the other hand, Kunming, the capital of Yunnan

province, serves as a prominent tourist destination. With an annual

GDP of 722.250 billion RMB, it holds the 21st rank among all cities

in mainland China. Kunming’s population reaches 8.46 million,

10.49% of its residents aged 65 years or older (46, 47).

2.2 DCE design

We conducted a comprehensive review of governmental policy

documents to discern the fundamental attributes linked with

HHSS in mainland China. Utilizing keywords such as “home

health service,” “long-term care support,” “hospital at home,” and

“home bed,” we scoured the official websites of the State Council,

the National Health Commission, the National Health Insurance

Bureau, and their corresponding provincial counterparts. Our

search encompassed policy documents released from January 1984

(marking the inception of HHSS in mainland China) up to June

2023. This effort yielded a total of 63 policy documents deemed

relevant (Appendix A). Employing NVivo (QSR International Pty

Ltd, Melbourne, Australia; version 11), we conducted content

analysis on these documents. This analytical process entailed

open coding, leading to the identification of eight key themes

(Appendix A). From these themes, the research team selected

five that are most likely to elicit concerns from patients for the

purpose of designing the DCE. This selection was made based

on the consideration that employing more than five attributes

could overload cognitive capacity, potentially compromising the

reliability of DCE outcomes (24, 48).

By presenting various combinations of these attributes and

their options, the DCE empowers respondents to make selections

(24). Consequently, it offers valuable insights into the genuine

service requirements of residents and facilitates the refinement of

service delivery strategies for both providers and governmental

bodies (25). Table 1 presents the definitions and available options

pertaining to the five attributes: Scope of services, health
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FIGURE 1

An example of choice tasks.

professionals, institutions, insurance reimbursements, and visiting

fees. Effects coding was employed due to the predominantly

qualitative character of the attribute options.

It should be emphasized that the providers of Home Health

and Support Services (HHSS) in China encompass a variety of

institutions, each with unique attributes in the provision of home-

based healthcare and support. These include hospitals, primary

medical and health institutions, nursing homes, and older adult

care facilities (52). Hospitals tend to charge higher prices for their

services, reflecting their emphasis on inpatient care. In contrast,

primary medical and health institutions offer a more cost-effective

model, delivering services directly to patients’ homes through

teams of family doctors. Meanwhile, nursing homes and older

adult care facilities primarily operate by providing services within

their facilities (53, 54). Consequently, the diverse nature of these

HHSS institutions is considered a critical factor in the design of our

discrete choice experiment (DCE).

Before finalizing the DCE design, an identical design was

implemented as a research pilot, assuming minimal prior

parameters derived from previous studies (55). The pilot

involved 50 respondents with characteristics akin to the target

population, sourced from two primary healthcare facilities in

Wuhan, Hubei Province—a community ultimately excluded

from formal data collection. To assess internal consistency, each

respondent in the pilot encountered a selection set with one

option consistently superior across all attribute levels. The pilot

aimed to establish prior parameters for the final design, validate

the questionnaire’s option sets, and evaluate task comprehension.

All pilot respondents exhibited internal conformance and

encountered no cognitive difficulties in understanding the

selection exercises.

Using the parameters obtained from the pilot study, we

constructed a D-efficient design to improve the accuracy of the

estimated parameters. The final experimental choice sets were

generated using NGene (University of Copenhagen, Copenhagen,

Denmark; version 1.2). The syntax crafted for input into NGene

(Appendix B) resulted in the creation of 36 choice tasks. These tasks

were designed to achieve a high level of D-optimality, reaching

98.47%, and a correction matrix of zero (C matrix). To mitigate

the cognitive load on respondents, the choice tasks were distributed

across three blocks, each containing 12 choice sets.

2.3 Target population and sample size

The target demographic for this study was defined as follows:

(1) individuals residing in Wuhan, Hubei Province, or Kunming,

Yunnan Province, for a period exceeding 6 months; and (2)

individuals who, devoid of any cognitive impairments, expressed

a willingness to participate fully in the questionnaire process. The

necessary sample size was established using a rule of thumb formula

for DCE studies suggested by Orem (56). Despite the adequacy

of a sample size of 83 for the present DCE study, we augmented

the size in anticipation of subgroup analysis necessitated by

preference heterogeneity.

In our approach to discrete choice experiments (DCEs),

we intentionally did not include an opt-out option, a decision

that, despite its limitations, offers significant advantages in

accurately reflecting real-world decision-making contexts. In

scenarios where individuals face mandatory choices, such as in

decisions regarding essential services or treatments, the exclusion

of an opt-out option in discrete choice experiments (DCEs) can
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TABLE 2 Characteristics of study participants (n = 312).

Characteristics n %

Sex

Male 142 45.51

Female 170 54.49

Age (years)

≤44 172 55.13

45–59 28 8.97

60–74 20 6.41

75–89 89 28.53

≥90 3 0.96

Educational attainment

Junior high school and below 71 22.76

High school or vocational

college

25 8.01

Associate degree 46 14.74

Bachelor’s degree 124 39.74

Master’s degree 37 11.86

Doctoral degree 9 2.88

Monthly household income after tax (RMB)

3,001–5,000 42 13.46

5,001–10,000 139 44.55

10,001–15,000 67 21.47

15,001–20,000 31 9.94

>20,000 33 10.58

Residence

Urban 261 83.65

Urban-rural joint 23 7.37

Rural 28 8.97

Number of household members in the past year

≤2 64 20.52

3 144 46.15

4 75 24.04

≥5 29 9.29

Use of home-based healthcare and support services

Never 197 63.14

Yes 115 36.86

Number of chronic diseases

0 101 32.37

1 151 48.40

≥2 60 19.23

Types of chronic diseases

Cardiovascular and

cerebrovascular diseases

(hypertension, coronary heart

disease, etc.)

131 41.99

(Continued)

TABLE 2 (Continued)

Characteristics n %

Endocrine diseases (diabetes,

etc.)

88 28.21

Respiratory diseases (COPD,

bronchitis, etc.)

60 19.23

Cancers or other diseases 15 4.81

Types of medical insurance purchased

Medical insurance for urban

workers

201 64.42

Medical Insurance for urban

and rural residents

92 29.49

Commercial medical

insurance such as major

disease insurance

12 3.85

No medical insurance 7 2.24

more accurately mirror the real-world decision-making context

(57), thereby enhancing the validity of research findings. This

approach ensures that respondents’ selections are confined to the

presented alternatives, facilitating a direct comparison between

new and existing interventions or products (58). However, this

methodological choice carries implications for the accuracy of

research outcomes. Firstly, incorrect specification of the opt-

out effect may compromise the precision in estimating marginal

willingness to pay and in predicting market share, potentially

undermining the validity of research conclusions (59). Secondly,

the absence of an opt-out option may overlook the preferences

of non-demanders, who would not select any of the available

options (60).

2.4 Data collection

A cross-sectional questionnaire based on a face-to-face survey

was used, and eligible affected respondents were recruited from

primary health care organizations in Wuhan, Hubei Province,

China, and Kunming, Yunnan Province, China. We also provided

a budget reminder to ensure that the willingness-to-pay (WTP)

estimates for the discrete choice experiment were accurate when

we administered the questionnaire to respondents face-to-face (61).

Data collection was conducted through a structured questionnaire

(Appendix D), which was organized into four distinct sections:

the socioeconomic status of participants, their previous encounters

with HHSS, the forced choice tasks, and an assessment of personal

wellbeing. Participants were presented with two scenarios in

each choice task, each characterized by the five attributes (refer

to example in Figure 1). To ensure the reliability of responses,

one choice set was duplicated to assess the consistency of

participants’ selections.

The necessary sample size was established using a rule of

thumb formula for DCE studies suggested by Orme (56). Despite

the adequacy of a sample size of 83 for the present DCE study,

we augmented the size in anticipation of subgroup analysis
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necessitated by preference heterogeneity. Overall, a total of 387

questionnaires were successfully filled out, and 312 (80.6%) of these

were deemed valid (171 from Wuhan and 141 from Kunming) for

further analysis after excluding 75 responses that did not meet the

consistency test criteria.

2.5 Criteria for inclusion and exclusion

We have designed inclusion and exclusion criteria to ensure

the integrity of data collected via DCE questionnaires. For

inclusion, participants must complete the questionnaire in its

entirety and show consistent choices across repeated choice sets,

confirming the reliability of their responses. Questionnaires with

any missing answers or inconsistencies in these repeated sets will

be excluded, as such discrepancies may signal misunderstandings

or insufficient engagement. These criteria are fundamental for

upholding the study’s methodological integrity, by ensuring that

included responses are characterized by diligence and consistency,

thus bolstering the overall accuracy and trustworthiness of the

research findings. Overall, a total of 327 questionnaires were

successfully filled out, and 312 (95.41%) of these were deemed valid

(171 from Wuhan and 141 from Kunming) for further analysis

after excluding 75 responses that did not meet the consistency

test criteria.

2.6 Statistical analysis

The main effects were calculated using an optimal orthogonal

design based on the differences assumption with zero priors (62,

63). AMixed Logit model (MIXL) was constructed, a choice favored

by the literature for comprehensive population preference analysis

on a large scale (64–66). As expressed in Equation (1), the utility

Umni derived by an individual m from scenario i in a choice set

n is composed of the systematic component Vmni and the random

utility component εεmni.

Umni = Vmni + εmni = β
′

Xmni + εmni (1)

Where β
′

represents a vector of relevant preference parameters,

and Xmni signifies a vector encompassing attributes of the

alternative scenarios.

Given that our DCE design encompasses five attributes, the

utility function for individual m’s selection of scenario i can

be portrayed through Equation (2), wherein each β-parameter

corresponds to a distinct attribute, and all β-parameters adhere

to a random normal distribution. The term εmni denotes the

error component.

Umni = β1mScopemni + β2mInstitutionmni + β3mProfessionalmni

+ β4mVisiting Feemni + β5mInsurance Reimbursementmni

+ εmni (2)

To gauge the relative importance of each attribute, we

computed the ratio of the disparity between the highest and lowest

β coefficient values for each attribute to the sum of the disparities

between the highest and lowest β coefficient values for all attributes

(56, 67).

We further calculated the Willingness to Pay (WTP) by

dividing the negative coefficients of the non-monetary attributes

by the coefficient of the monetary attribute “visiting fee,” as

outlined in Equation (3). These WTP values provide a more easily

comprehensible insight into the relative significance respondents

attached to the pertinent DCE attributes in comparison to the

β coefficients.

WTPa = −(
βa

βVisiting Fee
) (3)

To account for potential variations in preferences, we employed

Latent Class Logit (LCL) models (68–70). These models were

designed to capture heterogeneity among respondents, considering

factors like gender, age, educational background, and prior

experience with HHSS. The LCL models classify participants

into distinct groups by utilizing metrics such as the Bayesian

information criterion and the chi-square information criterion

(71, 72).

All data analyses were conducted using STATA (StataCorp

LLC, College Station, USA; version 16). In our study, we

constructed STATA commands for mixed logit model (73) and

latent logit model (74). For further commands and detailed

specifications used in our analysis, readers are directed to

the Supplementary material. This approach ensures that our

methodology is both transparent and replicable, allowing

for a deeper understanding and potential replication of our

study’s findings. A two-tail p-value < 0.05 was considered

statistically significant.

3 Results

3.1 Description of the study population

A total of 327 respondents partook in the experiment, with

312 successfully passing the consistency test, with a success rate

of 95.41% (Table 2). A significant portion of the final respondents

comprised older adult individuals with chronic health conditions,

representing potential recipients of HHSS in Kunming, Hubei,

and Yunnan, China. Slightly more than half (54.49%) of the

study participants were women. The respondents had an average

age of 42.61 years (SD = 11.32), with 35.90% falling into

the 60 years or older category. The majority held a university

degree (54.49%), lived in urban areas (83.65%), and had no

prior experience with HHSS (63.14%). It was observed that they

were most commonly part of households consisting of three

members (46.15%). In the study population, 32.37% had no

chronic diseases, 48.40% had one, and 19.23% reported two or

more. Prevalent chronic diseases included cardiovascular and

cerebrovascular diseases (41.99%), endocrine diseases (28.21%),

respiratory diseases (19.23%), and cancers or other diseases

(4.81%). The data outlines that 64.42% of individuals have

medical insurance for urban workers, 29.49% have insurance

for both urban and rural residents, 3.85% hold commercial
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medical insurance like major disease coverage, and 2.24% lack any

medical insurance.

3.2 Mix logit model and WTP space

Table 3 presents the results of the fundamental panel MIXL

model and WTP Space. The mean coefficients for each attribute in

the main effects panel MIXL model exhibit the hypothesized signs.

The chi-square test formodel fit indicates that the basic panelMIXL

model is statistically significant (P < 0.05).

The relative importance of an attribute is calculated by dividing

the range of that attribute by the total sum of ranges for all

attributes (74). According to Table 3, in terms of preference

impact among respondents for HHSS services, the ranking

of attribute importance is as follows: Mental Health Services

(49.762%), Other Health Professionals (16.943%), and Care

Support (13.491%).

The study results show that respondents have a higher

preference for HHS services that involve health monitoring

and management, diagnosis and treatment, are provided by

physicians or hospitals, and have a visiting fee. In terms of service

content, compared to health monitoring and management services,

respondents significantly prefer mental health services less. The

fixed insurance reimbursement rate does not significantly influence

respondents’ preferences for HHSS.

Statistically significant Standard Deviation estimates in the

effects panel MIXL model indicate consistency in preferences for

the attributes of Scope of Services, Health Professional, Insurance

Reimbursement Rate, and Visiting Fee. Additionally, we used the

LCL model to generate preference estimates for HHSS (Table 4).

The log-likelihood ratio test further confirms that the LCL model

fits better than the panel MIXL model (P < 0.001).

We estimate respondents’ willingness to pay (WTP) for HHSS

based on the Visiting Fee. For non-linear variables with effect

coding, the base level of utility coefficients is the negative sum of

other levels, and the WTP to move from one level of an attribute

to another is the difference in the corresponding coefficients (75).

Regarding the Scope of Service, compared to health monitoring

and management, respondents are willing to pay 47.226 RMB

less for Care Support services and 161.495 less for Mental Health

Services. In terms of Health Professionals, compared to physicians,

Nurses are willing to pay 25.106 RMB less, and others are willing

to pay 54.597 RMB less. For Institutions, compared to hospitals,

respondents’ willingness to pay decreases by 36.991 RMB for

others. Notably, changes in the Insurance Reimbursement Rate

did not significantly affect respondents’ willingness to pay, which

may relate to the small range of settings for the Insurance

Reimbursement Rate.

3.3 Latent Class Logit model

The Latent Class Logit model revealed the presence of three

latent class groups (Appendix D, Table 4).

3.3.1 Group 1: service-oriented majority
Group 1, making up the majority at 60.20%, prioritizes

immediate healthcare interventions, such as disease diagnosis and

treatment, over preventive care and mental health services. Their

preferences suggest a reactive healthcare approach, focused on

addressing acute health issues as they arise rather than engaging in

preventative strategies or mental health considerations.

3.3.2 Group 2: provider-selective segment
Comprising 16.60% of respondents, Group 2 values

professional qualifications and the setting of care, with a

clear preference for hospitals and physicians over other healthcare

providers. This group tends to be younger and more educated,

which may influence their trust in formal medical institutions and

expectations of healthcare providers. The insignificance of the

visiting fee in group 2 may be due to the fact that members of group

2 are older than those in the other two groups, making them less

sensitive to the price of HHSS, while having higher expectations of

service providers.

3.3.3 Group 3: financially-concerned
respondents

At 23.20%, Group 3 is characterized by a strong concern for the

financial aspects of healthcare, such as insurance reimbursement

and visiting fees. Their reluctance to utilize home-based healthcare

services suggests that cost is a significant factor in their healthcare

decisions, highlighting the need for more affordable options or

financial support for accessing services.

The Willingness to Pay (WTP) metric in the table represents

the visiting fee that respondents in each group would be willing

to pay for the specified healthcare services (Table 4). For Group

1, the WTP is negative for “Care support” (−110.707 RMB)

and “Mental health services” (−295.456 RMB), suggesting that

respondents are less inclined to pay for these services compared

to the baseline “Health monitoring and management.” Conversely,

for “Mental health services” in Groups 2 and 3, the WTP values

are positive (52.243 and 26.432 RMB, respectively), indicating a

higher willingness to pay for these services over the baseline. The

positive WTP for “Care support” in Group 3 (24.279 RMB) also

signifies a higher valuation for this service by respondents. It should

be noted that the insurance reimbursement rate for Group 3 shows

a substantially higher WTP (274.737 RMB), reflecting a preference

for higher insurance reimbursements.

We assessed the relative importance of various attributes

across three groups to examine how different attributes influence

residents’ preferences for HHSS. Among the identified groups,

members of group one attributed the greatest relative importance

to the scope of services (53.85%). Conversely, group two

members accorded the highest relative importance to health

professionals (41.75%) and service institutions (189.08%). Group

three members exhibited the highest relative importance (81.09%)

toward insurance reimbursement rates (Figure 2).
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TABLE 3 Main e�ects panel MIXL model preference weights and WTP space.

Attributes Option Preference estimates WTP space

Mean SD Relative
importance (%)

Order of
importance

Mean SD

β β β β

Scope of services (ref: health

monitoring and management)

Diagnosis and treatment 0.100 0.397∗∗ - - −0.714 −40.060∗∗∗

Care support −0.436∗∗∗ −0.014 13.491 3 −47.226∗∗∗ −14.586

Mental health services −1.607∗∗∗ 1.443∗∗∗ 49.762 1 −161.495∗∗∗ −131.822∗∗∗

Health professional (ref:

physicians)

Nurses −0.232∗∗∗ 0.046 7.188 5 −25.106∗∗ −22.877∗

Others −0.547∗∗∗ −0.577∗∗∗ 16.943 2 −54.597∗∗∗ 53.862∗∗∗

Institutions (ref: hospitals) Primary care institutions 0.106 0.000 – - 7.733 −5.652

Others −0.397∗∗∗ −0.019 12.296 4 −36.991∗∗∗ 4.969

Insurance reimbursement rate (fixed) 0.815 −4.439∗∗ - - 45.521 25.139

Visiting fee −0.010∗∗∗ 0.026∗∗∗ 0.321 6 - -

Numbers of observations 7,488.000 7,488.000

Numbers of respondents 312.000 312.000

Wald χ2 211.660 1,499.740

P > χ2 0.000∗∗∗ 0.000∗∗∗

Log pseudo-likelihood −2,220.835 −2,223.287

Akaike information criterion 4,459.669 4,464.575

Bayesian information criterion 4,521.958 4,526.864

SD, Standard Deviation.

WTP space were in RMB. US $1= 7.15 RMB.
∗P < 0.05; ∗∗P < 0.01; ∗∗∗P < 0.001.
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TABLE 4 Results of the latent class logit model.

Attributes Option Group 1 (n = 188) Group 2 (n = 52) Group 3 (n = 72)

β SE WTP β SE WTP β SE WTP

Scope of services (ref: health

monitoring and management)

Diagnosis and treatment 0.121 0.079 15.005 0.032 0.210 −2.509 0.001 0.136 0.030

Care support −0.892∗∗∗ 0.145 −110.707∗ 0.104 0.259 −8.102 0.456∗ 0.200 24.279∗∗

Mental health services −2.379∗∗∗ 0.162 −295.456∗∗ −0.669∗ 0.262 52.243 0.496∗∗ 0.178 26.432∗∗

Health professional (ref:

physicians)

Nurses −0.277∗∗ 0.095 18.929 −0.916∗∗∗ 0.206 34.700∗ 0.362∗ 0.150 4.593

Others −0.328∗∗ 0.096 −23.704 −2.459∗∗∗ 0.336 86.853∗ −0.009 0.138 −12.303

Service institution (ref: hospitals) Primary care institutions 0.152 0.089 34.382∗ −0.445 0.228 71.535 0.086 0.125 19.271

Others −0.191∗∗ 0.083 −40.751 −1.113∗∗∗ 0.210 191.945∗ 0.125 0.131 −0.493

Visiting fee −0.008∗∗ 0.003 – 0.013 0.007 – −0.019∗∗∗ 0.004 -

Insurance reimbursement rate (fixed) −1.740∗ 0.847 −216.048 0.698 1.893 −54.483 5.156∗∗∗ 1.386 274.737∗

Share of respondents (%) 60.200 16.600 23.200

Female gender 0.388 0.893 0.000

≥60 year of age 1.648 −13.707 0.000

University degree 0.616 2.312 0.000

Past use of home-based

healthcare and support services

1.526 1.903 0.000

Constant −0.491 −2.777 0.000

Log pseudo-likelihood −2,137.778

Akaike information criterion 4,349.555

Bayesian information criterion 4,488.046

Conditional Akaike information

criterion

4,525.046

SE, Standard error.

WTP space were in RMB. US $1= 7.15 RMB.
∗P < 0.05; ∗∗P < 0.01; ∗∗∗P < 0.001.
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FIGURE 2

Relative importance of three group.

4 Discussion

This study is pioneering in its approach to eliciting the

preferences of primary care patients for home-based healthcare

and support services (HHSS) in China, utilizing a discrete

choice experiment (DCE). Prior DCE studies have primarily

concentrated on the preferences of individuals with specific

conditions like dementia and COPD for hospital-at-home services,

rather than addressing the comprehensive array of HHSS, typically

in developed country settings (41, 42). In this research, we

specifically investigated the preferences of primary care patients

across five attributes: Scope of services, health professionals,

service institutions, insurance reimbursement, and visiting fees.

Notably, the scope of services emerged as the most pivotal factor,

trailed by service institutions and service staff. There was a

clear inclination toward physical health interventions and medical

care delivered by physicians employed by healthcare facilities

compared to alternative options. While a lower visiting fee was

favored, no distinct preference was discerned for higher insurance

reimbursement rates.

Undoubtedly, preventive care and medical interventions

constitute significant factors when primary care patients opt for

HHSS. These services predominantly cater to early interventions

for minor acute ailments (75) and the ongoing management of

chronic conditions. These findings echo a previous study, which

emphasized the popularity of home medical visits and health

education among older adults with disabilities (76). Empirical

evidence supports the effectiveness of HHSS for patients with

conditions like COPD and cardiovascular diseases, demonstrating

outcomes comparable to hospitalization (77). Morton’s study in

Australia revealed that patients with chronic kidney disease were

willing to sacrifice up to 23 months (95% CI, 19–27) of their life

expectancy to undergo home dialysis, primarily to mitigate travel-

related constraints (78). It is important to acknowledge that, despite

the growing emphasis on strengthening integrated care for the

older adult, especially those with chronic conditions, care support

and mental health services do not seem to hold substantial interest

among primary care patients for HHSS. However, numerous

studies have underscored individuals’ preference for receiving

end-of-life care and mental health support at home (77, 79–81).

The disparities in findings between our study and others might

be attributed to cultural and contextual variations. The studies

mentioned earlier were predominantly conducted in Western

countries, whereas in China, mental health services and end-of-life

care might still be subject to stigma within the general populace.

While many HHSS could be effectively administered by nurses,

such as health monitoring and management, our study participants

exhibited a preference for physicians. This inclination aligns with

their preference for medical diagnosis and treatment, which might

reflect the medical dominance prevalent in China’s healthcare

system (82). It is noteworthy that physicians indeed play a critical

role in shaping the quality of medical services, a pivotal factor in

people’s decision-making concerning HHSS (83). However, it is

crucial to acknowledge that patient care outcomes are the result

of collaborative efforts from a variety of healthcare professionals.

Nurses, in particular, play a vital role in executing medical

advice, ensuring patient adherence, and cultivating a supportive

environment for care. Numerous nursing services can be effectively

provided in a patient’s home setting (84). In certain contexts,

pharmacy professionals can also contribute indispensably to HHSS
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(85). For instance, in Barcelona, geriatric Hospital at Home

services are provided by a multidisciplinary team encompassing

a geriatrician, two nurses, a physical therapist, an occupational

therapist, and a social worker (86). Similarly, China emphasizes a

team-based approach in HHSS, typically consisting of a physician,

a nurse, and a public health worker (87).

In line with the observed preference for physical health

and medical interventions administered by physicians, our study

participants exhibited a preference for hospitals and primary

care facilities as preferred institutions for HHSS. An intriguing

finding was that participants in Group 1 of LCL, were willing

to pay an additional 34.382 RMB for HHSS from primary care

institutions compared to hospitals. This might reflect a sample

bias, as our participants were drawn from those visiting primary

care institutions. With the rapid evolution of technology, many

inpatient hospital services have transitioned to Hospital at Home

models (88, 89), particularly evident during the COVID-19

pandemic (89, 90). Empirical evidence supports the effectiveness

of Hospital at Home in postoperative patient recovery and the

management of complex conditions among older patients (91).

In China, primary care institutions possess the capability to

offer certain services that might only be available in hospitals

in other countries. Given the congestion often witnessed in

hospitals, primary care institutions could potentially be better

positioned to provide HHSS. They are closely integrated with

their communities and boast high levels of accessibility. In recent

years, the Chinese government has endorsed collaborations and

partnerships between hospitals and primary care institutions

(92, 93) to enhance the efficiency and efficacy of patient

care (94).

The findings from our study indicate that financial constraints

do not pose a significant hurdle in the decision-making process of

primary care patients regarding HHSS, despite their preference for

a lower visiting fee. However, this observation is likely influenced

by the comprehensive range of HHSS available, many of which

are characterized by low-cost services. Additionally, the absence

of a clear indication of the level of reimbursable medical expenses

could play a role. In China, HHSS is conceived as a convenient and

affordable care option for patients in need, which simultaneously

helps alleviate the burden on healthcare resources (87). It is

important to acknowledge that the visiting fee charged in HHSS

is akin to the appointment fee for hospital outpatient visits. For

individuals who receive recurring home visits, the cumulative

financial strain over an extended duration cannot be dismissed.

The latent class logit model developed in our study highlights

that 23.20% of respondents were most concerned about financial

burdens when selecting HHSS. This trend is not exclusive to

China. In other contexts, Hospital at Home with reduced costs has

been observed to attract inpatients as an alternative to traditional

inpatient care (95).

4.1 Suggestions

Based on the findings of our research and considering the

current landscape of Home Health Service Systems (HHSS) in

China, we recommend several policy measures aimed at enhancing

service supply and quality, improving affordability, and bolstering

awareness and promotion of HHSS. These recommendations are

crafted with a view to address the nuanced needs of residents,

particularly those with chronic conditions and the older adult,

drawing lessons from international best practices.

4.1.1 Enhancement of service supply and quality
It is imperative for the Chinese government to focus on

supply-side reforms in HHSS, with an expansion of service scope

as a priority. Both the government and medical institutions

should concentrate on providing comprehensive door-to-door

diagnostic, treatment, and care support services, tailored to

meet the specific needs of residents. Special attention should

be directed toward vulnerable groups, including patients with

chronic diseases and the older adult with significant age-related

impairments. Drawing inspiration from Japan’s Intensive Home

Care Support Clinics (96) and the UK’s emphasis on home

hospice care for advanced cancer patients (97), these initiatives

aim to reduce hospital admissions and facilitate the home

management of chronic conditions, thus enhancing the overall

quality of HHSS.

4.1.2 Improvement in a�ordability
Financial considerations are a critical barrier to the

widespread adoption of HHSS among Chinese residents. To

address this, adjustments in health insurance reimbursement

policies that positively impact home healthcare utilization

should be made (98). Regions across central and western

China should expand their health insurance coverage to

include HHSS, following the examples set by Guangdong

and Shanghai. Additionally, adopting Zhuhai’s approach

of offering direct financial assistance to economically

disadvantaged individuals could further alleviate affordability

concerns, making HHSS a viable alternative to traditional

inpatient services.

4.1.3 Enhancement of awareness and promotion
Our study indicates a lack of awareness and utilization of

HHSS among the population. Governments, the CDC, hospitals,

and primary healthcare organizations should intensify efforts to

promote HHSS to match the growing demand. By emulating the

promotional strategies of countries like Germany (99), the USA

(100), which advocate for the adoption of smart home hospital

beds and Internet-based services, China can enhance the efficiency

and quality of HHSS. Such initiatives not only inform the public

about the availability and benefits of HHSS but also encourage

healthcare providers to integrate these innovative solutions into

their service offerings.

Implementing these policy recommendations requires a

concerted effort from all stakeholders involved in healthcare

provision. By focusing on these strategic areas, China can

significantly improve its HHSS infrastructure, making it more

responsive to the needs of its residents, especially those requiring

long-term care.
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5 Limitations

The study is subject to several limitations that merit

consideration. Firstly, due to time and budgetary constraints,

the research was confined to two cities within western China,

which may introduce a degree of sampling bias. As such, caution

should be exercised when attempting to generalize the findings

across a broader demographic. Secondly, the focus on the capital

cities of two provinces in central and western China might have

resulted in a sample with education and income levels above

the national average, potentially causing a minor discrepancy in

the assessment of residents’ preferences and willingness to pay

(WTP) for Home Health Service Systems (HHSS). Thirdly, the

experimental design adopted in this study did not include an

opt-out option, compelling respondents to make a choice and

thus treating each participant as a “demander.” This approach

may slightly distort the accuracy of the measured preferences for

HHSS among residents (59). Fourthly, the study did not explore

additional attributes that could influence patient preference.

Quality, for instance, is a significant determinant of healthcare

service selection and utilization (101). Previous research has shown

the effectiveness of personalized care in promoting the adoption of

Hospital at Home services, highlighting an area for potential future

investigation. Lastly, while the research involved collecting data

on the types of chronic diseases and the various forms of medical

insurance held by participants, no correlation between these

fundamental characteristics and residents’ preferences for HHSS

was identified at this stage. It is anticipated that subsequent studies

will delve deeper into the relationship between these variables,

thereby enriching our understanding of the factors influencing

HHSS preferences.

6 Conclusions

Primary care patients in China have demonstrated a

preference for physical health interventions and medical

services when it comes to home-based healthcare and support

services (HHSS). However, this preference reveals inherent

heterogeneity, highlighting potential disparities in HHSS across

the country. While addressing individual preferences is crucial,

it is equally imperative for governmental initiatives to target the

reduction of inequities in HHSS by minimizing financial barriers

to access.

Primary care institutions are well-poised to effectively

deliver HHSS, capitalizing on their skilled workforce and

technological capacities. Simultaneously, HHSS should

prioritize the reinforcement of health education and

preventive care, which could contribute to enhancing

the acceptability of such services. Adopting a team-based

approach, preferably under physician leadership, is essential

for effective HHSS delivery. Collaborative efforts among

healthcare professionals not only optimize skill diversity but

also help alleviate the high demand on physicians. Moreover,

a team approach is pivotal in delivering personalized

and tailored services, catering to the individual needs

of patients.
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