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Objective: Hypertension is a chronic condition in which patient-centered decisions are crucial for long-term adherence and outcomes.
We aimed to obtain patient priorities for health insurance coverage of new antihypertensive drugs, and translate these preferences into
reimbursement proposals using a discrete choice experiment.

Methods: A systematic literature review and semi-structured interviews were conducted to determine the attributes and levels.
A Bayesian D-efficient design with blocking techniques was used to generate choice scenarios in the experiment. We conducted one-
on-one, face-to-face interviews with patients with hypertension across four provinces in China. A mixed logit model was used to
estimate patient preferences, marginal willingness-to-pay, and preference heterogeneity.

Results: Data analysis included 802 patients. When prioritizing new antihypertensives for health insurance coverage, patients placed
more importance on improvement in health-related quality of life (HRQoL), followed by lower out-of-pocket costs per year, systolic
blood pressure (SBP) control, fewer common side effects, and decreased five-year mortality due to cardiovascular diseases. Patients
were willing to pay CNY 4049 (95% CI 3418-4681) annually for significant improvements in HRQoL. Patients with higher untreated
office SBP prioritized effective SBP control and the lowest five-year stroke risk.

Conclusion: Hypertensive patients primarily prefer improved HRQoL, lower out-of-pocket costs, and favorable long-term health
outcomes. Our findings support preference-responsive reimbursement mechanisms, such as tiered coverage based on patient-valued
outcomes and risk-stratified subsidies for patients at high cardiovascular disease risk.
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Introduction
Hypertension is a leading cause of cardiovascular disease, disability, and premature death, imposing substantial burdens
on patients, health systems, and economies.' Only a fraction of patients achieved optimal blood pressure control
globally.”* In China, hypertension significantly raises the risk of catastrophic health expenditure among older adults,
with the likelihood of 11.3% higher than those without hypertension.* The availability and affordability of antihyperten-
sive drugs are crucial for preventing major adverse cardiovascular events and reducing mortality.”*®* When these drugs are
inaccessible or unaffordable, health inequities widen and cardiovascular disease progresses more rapidly.”*

The Chinese healthcare system has made remarkable progress in improving drug affordability through the National
Centralized Drug Procurement policy, which has reduced drug prices by over 50% through competitive bidding.”'”
However, disparities persist in health insurance coverage and access. The aging population poses challenges to the

sustainability of insurance funds due to the increasing demand for healthcare services.'' Significant socioeconomic gaps

https://doi.org/10.2147/PPA.S588300 Patient Preference and Adherence 2026:20 588300 |
Received: 11 De_cember 2025 © 2026 Chen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
Accepted: 6 April 2026 A 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creati li /by-nc/4.0/). By accessing the work

8
Published: 16 April 2026 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-3389-9051
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Chen et al

remain in hypertension control, with lower treatment and control rates among low-income patients and rural
populations.'*'® Discrepancies also exist between Urban Employee Basic Medical Insurance (UEBMI) and Urban and
Rural Resident Basic Medical Insurance (URRBMI), as URRBMI enrollees facing lower reimbursement ceilings and
higher out-of-pocket costs even for generic antihypertensive drugs.'* These inequalities highlight the need for insurance
policies that go beyond drug price reduction to ensure equitable access aligned with patient priorities.

As healthcare costs continue rising, integrating patient perspectives becomes essential for making policies that
advance value-based care.'” Patient-centered, outcome-driven health insurance policies can improve healthcare and
reduce medical expenditure.'® Discrete choice experiment (DCE) is a well-established method f to elicit patient
preferences for healthcare delivery, shared decision-making, and health policymaking.'”'® Grounded in a robust statis-
tical framework, DCE quantifies the strength of preference for attribute levels, producing interpretable marginal utilities
and willingness-to-pay (WTP) estimates for decision-makers.'® DCEs can predict real-world choices and offer valuable
insights into health-related preferences and behaviors with strong external validity.?%!

This study aimed to investigate patient priorities for the coverage of new antihypertensive drugs using the DCE approach.
Specifically, our study would: (1) estimate patient preferences for antihypertensive drug attributes; (2) quantify preference
heterogeneity through interactions with socioeconomic characteristics; and (3) derive WTP values for specific therapeutic
features. Our findings would inform the design of preference-responsive reimbursement policies that reflect patient-valued
outcomes, thereby promoting equitable access to antihypertensive therapy within health insurance budget constraints.

Methods

Our DCE was designed, conducted, and reported in accordance with the reporting checklist for discrete choice
experiments in health DIRECT checklist.*

Systematic Literature Review and Attribute ldentification

We conducted a systematic literature review to identify attributes and levels of antihypertensive drugs. We searched
PubMed, EMBASE, and Web of Science using search terms consisting of the generic and brand names of new drugs, as
well as the term “hypertension”. Studies assessing the multi-attribute value of antihypertensive drugs were also included.
The term “new drugs” in our study refers to antihypertensive drugs that have been recently included in China’s National
Reimbursement Drug List within the past five years. We also included new drugs that have been approved for marketing
in China over the past five years but have not yet been added in the list.

Studies including systematic reviews and meta-analyses, randomized controlled trials (RCTs), and real-world
evidence were considered. RCTs are the most rigorous design to assess the health benefits of a new intervention.”® Real-
world evidence is a valuable alternative to address evidence gaps when RCTs are unavailable.’* We developed
a standardized data extraction form to collect key information from the included literature. Detailed results are presented
in Electronic Supplementary File 1. In addition, we obtained out-of-pocket costs for drugs from the Moshang

Pharmaceutical Database, a well-recognized platform for pharmaceutical data in China.

Six key attributes were identified through literature review: systolic blood pressure (SBP) control, change in health-
related quality of life (HRQoL), incidence of common side effects, five-year stroke risk, five-year mortality due to
cardiovascular diseases (CVD), and out-of-pocket costs per year if reimbursed. These attributes were selected to measure
distinct dimensions of therapeutic value. SBP control represents short-term symptom control, whereas five-year stroke
risk and CVD mortality reflect long-term prognosis. HRQoL captures patient-reported well-being. The incidence of
common side effects indicates treatment safety and tolerability, and out-of-pocket costs represents affordability. Previous
DCEs have shown the feasibility of integrating intermediate clinical measures with long-term cardiovascular
outcomes.”> 2’ The attributes selected consistent with the goals of health insurance coverage, namely to improve health
outcomes, enhance patient well-being, and provide financial protection.?®

Our literature review provided reliable evidence for defining the attributes and levels to be used in DCE. We then
conducted semi-structured interviews with four experts to evaluate the feasibility of these attributes and levels. The
expert panel comprised two cardiologists and two health insurance decision-makers, all of whom were informed of the
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study design. We also consulted four patient representatives to assess the applicability of these attributes. The attributes
and levels in our DCE are listed in Table 1, and further details presented in Electronic Supplementary File 2.

Experimental Design and Development of the Questionnaire

DCE choice sets were generated using the Bayesian D-efficient design implemented in Ngene V.1.3 (Choice-Metrics,
Sydney, Australia). Following the development and piloting of initial scenarios, we applied the criteria of orthogonality,
balance, and minimal overlap to obtain an optimal experimental design. This process yielded 48 distinct scenario-based
choice sets. To reduce respondents’ cognitive burden, these choice sets were randomly divided into six blocks, with eight
choice sets per block. An unlabeled DCE design was used, as this approach enables direct comparison of different
attributes without the interference of pre-existing preferences that may be associated with labeled options.

The questionnaire used in the DCE included three parts. The first part collected patients’ demographic information and
clinical features. Trained interviewers checked clinical features by reviewing patients’ electronic medical records. The second
part assessed patients” HRQoL using the EQ-5D-5L questionnaire,”® with interviewers ensuring that patients were familiar
with the concept of HRQoL. The third part consisted of DCE choice scenarios and patients’ self-rated confidence in

completing each choice task. An example of the questionnaire is provided in Electronic Supplementary Figure 1.

After completing the DCE tasks, respondents rated their confidence in their choices on a 0—10 Likert-type scale (0 =
not confident at all, 10 = extremely confident). To ensure data validity, we excluded questionnaires in which patients’
confidence scores were below 8. This threshold was established to ensure that only responses from patients who were
sufficiently confident in their decisions were included in the analysis.***' Interviewers were responsible for explaining
each scenario and verifying that respondents fully understood the choices they were making. This step was crucial for
guaranteeing that participants were well informed, which was essential for the validity of the collected data.

There is no universally applicable standard for the ideal sample size for DCEs. Orme proposed a commonly used rule
of thumb for determining the DCE sample size:**

Lmax
N > 500 ——
- JS

where N is the number of respondents, L., represents the largest product of levels across any two attributes included in
the interaction terms, J is the number of alternatives per choice task, and S refers to the number of choice sets per

Table | Attributes and Levels in the Discrete Choice Experiment

Dimensions Attributes Levels

Clinical benefits Control of systolic blood pressure Decreases by 10 mmHg
Decreases by 20 mmHg
Decreases by 30 mmHg

Patient-reported outcomes | Change in health-related quality of life Worse

No change

Improved
Safety and tolerability Incidence of common side effects 15%

8%

1%
Long-term prognosis Five-year stroke risk 7%

4%

1%
Five-year mortality due to cardiovascular diseases | 7%

4%

1%
Affordability Out-of-pocket costs per year if reimbursed CNY 400
CNY 2300
CNY 4200
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respondent. Based on this formula, the minimum required sample size was 281. In general, the recommended sample size
for DCEs ranges from at least 20 to 300 respondents.>® Given the aim of investigating heterogeneity in patient
preference, we increased the sample size accordingly. A final sample of 800 respondents would be adequate and robust
for our study.

DCE Implementation and Data Collection

We pretested the DCE questionnaires with 48 hypertensive patients in Jiangsu Province to improve their clarity and
comprehensibility. The participants were interviewed by researchers, who were able to observe any difficulties encountered
during the survey. Each participant completed a draft questionnaire. Based on this feedback, we simplified the language of
choice sets and clarified the concept of specific attributes. We have also added detailed explanations of the scenarios in each
block to the interview manuals. As this was a pilot survey, data from these 48 patients were excluded from the final sample.

The formal DCE survey was conducted from October 5 to December 6, 2024. Participants were eligible if they were aged
at least 18 years old, had a diagnosis of primary hypertension, and were enrolled in the public health insurance. To ensure the
geographic and socioeconomic representativeness of the samples, the survey was conducted across four provinces: Jiangsu
(east, higher economic level), Henan (central, medium), Hebei (north, medium), and Shaanxi (west, lower economic level).

Patients were consecutively recruited from six hospitals and four primary healthcare centers to capture a broad
spectrum of healthcare-seeking behaviors and disease severities. At the hospital sites, patients were primarily enrolled
from the Departments of Cardiology, Neurology, and Neurosurgery. All eligible individuals at these departments during
the study period were invited to participate. Stratified sampling was employed to ensure an approximately equal sample
size in each province.

Eight medical interns and twelve healthcare professionals were recruited as interviewers. They underwent one-on-one
training, delivered via either on-site or online. A comprehensive interview manual was provided to ensure consistency
across all interviews. Interviewers conducted one-on-one, face-to-face interviews using color-printed questionnaires. To
ensure the even distribution of the six DCE blocks, color-printed questionnaires were consecutively allocated to eligible
patients in a fixed sequence (one two, three, four, five, six). The sequence was repeated as necessary. Each interviewer
was provided with pre-sorted questionnaires and was required to distribute them in strict order.

Patients were informed of their right to refuse participation and those who consented to participate signed an informed
consent form. Each interview lasted approximately 15-20 minutes, during which patients were asked to make trade-offs
between hypothetical scenarios of health insurance coverage. Interviewers immediately clarified any doubts and checked
the completeness of each questionnaire on site. Each participant received a cotton towel valued at approximately CNY 8
as compensation for their time and involvement in the survey.

Model Development and Preference Analysis

To analyze patient preferences for attributes relevant to the coverage of antihypertensive drugs, we utilized a mixed logit
regression model grounded in the random utility theory. In this model, the utility (U) of patient i derived from alternative
J has two components: an observable component V;; and a stochastic error term g;;, which can be expressed as:

Uj = Vi +e;=Po+ piXiig + PoXojy + HBunXmij T &

p coefficients represent the relative preference weights for each attribute level. A positive £ coefficient signifies that
a higher attribute level increases utility, whereas a negative f coefficient indicates that a higher attribute level decreases
utility. We also conducted sensitivity analysis by including patients with confidence scores below 8 to test the robustness
of main effect estimates. Random parameters were assumed to follow a normal distribution in the model, consistent with
standard practice in DCE analyses.>*

To enhance the precision of parameter estimation, we tested Halton draws at various incremental scales (200, 500,
1000, 1500, 2000 iterations).”® The data analysis was performed by STATA 16.0 SE (STATA Corp LLC, USA). We
adopted 500 Halton draws in the model, as they yielded the most precise estimation of the model parameters according to
the maximum simulated likelihood criterion. We used effects coding for each attribute level, with a zero coefficient
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representing the mean utility level rather than an omitted reference, as in dummy coding.®® Out-of-pocket costs per year
if reimbursed was coded as a continuous variable, where higher values represent more out-of-pocket costs. Other
attributes were treated as categorical variables. The relative importance (RI) of each attribute was calculated by dividing
the utility range of that attribute by the total utility range across all attributes.

To explore preference heterogeneity, we examined the interaction effects between attribute levels and patient
characteristics including income, age, type of insurance, and baseline SBP. The model can be expressed as follows:

(Jij = ﬁo + ﬁleij + ﬁ2X2ij +...+ ﬁmeij + ﬁlelijSinteraction_term
+ ﬁgZXZij'Sinteruction_term +...+ ﬁng11USinteructi0)z_term + gij

where f; to f,, quantify the strength of preference for each attribute. The terms f,; to £, represent the parameter weights
assigned to an interaction term, and X,,,;;Sinseraction_term denotes the interaction term being considered in the model.

These features were chosen mainly because of the significance of equity considerations, accessibility to healthcare,
and severity of disease in decision making.>’>° A positive interaction term indicates that the preference for a specific
attribute level is stronger within a particular patient subgroup compared to others. Conversely, a negative interaction term
suggests that preference for a specific attribute level is weaker within a particular patient subgroup.

Additionally, we calculated the marginal WTP for each attribute by dividing the mean coefficient of each attribute by
that of the cost attribute.**! This approach reflects the marginal rate of substitution between non-monetary attributes and
the monetary attribute, thereby representing the monetary value participants placed on each attribute level. Specifically,
the WTP for changing attribute & from Level 1 to Level 2 can be explicitly calculated using the following formula:

WTP = k1l — ﬂkZ
/Bcost

Results

Patient Characteristics

We initially enrolled 839 patients who consented to participate in the DCE survey. Of these, 37 were excluded due to
incomplete data, poor understanding of the survey content, or a lack of confidence in their DCE choices. Consequently,
a total of 802 patients were included in the final analysis, with 554 recruited from hospitals and 248 from primary health
care centers. Excluded participants were comparable to those included in terms of key baseline characteristics, including
gender, age, education level, monthly household income, insurance type, and baseline untreated office SBP. The detailed
demographic and socioeconomic characteristics of the included patients are presented in Table 2.

Table 2 Characteristics of the Patients (N = 802)

Variables N (%)
Gender
Male 390 (48.63)
Female 412 (51.37)
Age
18~45 60 (7.48)
46~70 452 (56.36)
>70 290 (36.16)
Education
Unschooled 106 (13.22)
Elementary school 229 (28.55)
Junior high school/High school 358 (44.64)
Junior college or above 109 (13.59)
(Continued)
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Table 2 (Continued).

Variables N (%)
Monthly household income
<2000 219 (27.31)
2001~4000 152 (18.95)
4001~6000 191 (23.82)
6001~8000 129 (16.08)
8001~10000 42 (5.24)
10001~12000 28 (3.49)
>12000 41 (5.11)
Types of health insurance enrolled
UEBMI 376 (46.88)
URRBMI 426 (53.12)
Untreated office systolic blood pressure
140~159mmHg 287 (35.79)
160~179mmHg 289 (36.03)
=180mmHg 226 (28.18)

Notes: In China, the public health insurance system consists of two
principal programs: Urban Employee Basic Medical Insurance (UEBMI),
and Urban and Rural Resident Basic Medical Insurance (URRBMI).

The average age of the patients was 65 years (range: 19-96 years), with a slight female predominance (51% female vs.
49% male). Our sample was representative of a hypertensive population with a substantial disease burden, as demonstrated
by the fact that the majority (64.21%) of participants had stage 2 or 3 hypertension based on untreated office SBP. Over 70%
of the patients reported a monthly household income of equal to or less than CNY 6000 (826 USD). This income level is

considered a threshold of high sensitivity to healthcare costs in China.**

Main Model Estimation of Patient Preferences
As shown in Figure 1, patients rated changes in HRQoL as the most important attribute (RI=20.89%), followed by out-of
-pocket cost (RI=20.29%), SBP control (RI=19.66%), lower incidence of common side effects (RI=17.75%), and less
five-year CVD mortality risk (RI=12.85%). However, the relative importance values of the top three attributes were
similar (range: 19.66-20.89%), suggesting that their ranking should be interpreted with caution.

The most preferred attribute level was improved HRQoL ($=1.030, p<0.001), followed by the lowest incidence of
common side effects (f=1.023, p<0.001), the most significant level of SBP control (f=0.881, p<0.001), the lowest five-
year CVD mortality (=0.653, p<0.001), and the lowest five-year stroke risk ($=0.425, p<0.001) (Table 3). Results of

20.29% 19.66%

Control of systolic blood pressure
Change in health-related quality of life

12.85% Incidence of common side effects

0,
NGB Five-year risk of stroke
Five-year mortality due to cardiovascular diseases
0,
e Out-of-pocket costs per year if reimbursed
17.75%

Figure | Relative importance of attributes.
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Table 3 Main Effect Results of Mixed Logit Model

Change in HRQoL
Worse (ref)
No change
Improved
Incidence of common side effects
15% (ref)
8%
1%
Five-year stroke risk
7% (ref)
4%
1%
Five-year CVD mortality
7% (ref)
4%
1%
Out-of-pocket costs per year if reimbursed
Cost (per CNY200)

~1.309%(0.106)
0.280%(0.051)
1.030%+(0.092)

-0.964%(0.079)
-0.059 (0.048)
1.023%+4(0.076)

-0.533%+%(0.06 1)
0.109%(0.053)
0.425%(0.063)

-0.803%+(0.072)
0.168%(0.067)
0.635%(0.072)

~0.117%(0.010)

Attributes Coefficients
B (SE) SD (SE)
Control of SBP
Decreases by 10 mmHg (ref) —0.838*+%(0.077)
Decreases by 20 mmHg —0.043(0.053) 0.040(0.226)
Decreases by 30 mmHg 0.881*%%(0.083) | 0.990*%*%(0.099)

0.468%(0.104)
1.308%4(0.114)

0.020(0.457)
0.702++%(0.084)
0.016(0.133)

0.221(0.156)
0.554%5(0.102)
0.016(0.133)

0.562%(0.098)

0.139%54(0.012)

Const 0.107*+%(0.028)

Log likelihood —3150.037
Participants 802
Observations 12832

Notes: The out-of-pocket costs was coded as a continuous variable, where higher values repre-
sent more out-of-pocket costs.

Abbreviations: SBP, systolic blood pressure; HRQoL, health-related quality of life; CVD, cardio-
vascular disease; SE, standard error; SD, standard deviation; *p<0.05; ***p<0.001.

sensitivity analyses showed consistent preference estimates (Electronic Supplementary File 3), indicating that exclusion

of low-confidence respondents did not substantially alter the main findings.

Estimation of Preference Heterogeneity by Interaction Effects
Interaction analyses revealed distinct preference patterns across different patient subgroups (Table 4 and Electronic

Supplementary File 4). Compared with higher-income groups, lower-income groups demonstrated a stronger preference

for SBP control and cost savings. Specifically, these patients significantly favored a 30 mmHg reduction in SBP ( =
—0.501, p < 0.001; Model 1) and expressed a preference for lower out-of-pocket costs (f = 0.033, p < 0.001). In contrast,
higher-income patients placed greater emphasis on improvements in HRQoL ( = 0.462, p < 0.01).

Regarding age, younger patients showed a stronger preference for a reduced five-year stroke risk (B = —0.240, p <
0.05) (Model 2). URRBMI enrollees expressed a stronger preference for lower out-of-pocket costs than UEBMI enrollees
(B=-0.067, p <0.05) (Model 3). By contrast, UEBMI enrollees placed higher value on the lowest incidence of common
side effects (B = —0.330, p < 0.01). In addition, SBP level significantly influenced patient preferences. Notably, patients
with SBP > 160 mmHg prioritized both significant SBP control (f=0.438, p<0.001) and the lowest five-year stroke risk
(B=0.255, p<0.05; Model 4).
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Table 4 Model Estimation of the Interaction Effects

Attributes Model | Model2 Model 3 Model 4
B (SE) B (SE) B (SE) B (SE)

Control of SBP

Decreases by 20 mmHg —0.045(0.063) —0.101 (0.066) —0.041(0.073) 0.013(0.066)

Decreases by 30 mmHg 1.010%+%(0.094) | 0.820*** (0.093) | 0.775%%0.107) 0.730*+%(0.090)
Change in HRQoL

No change 0.272%+%(0.058) | 0.343** (0.063) 0.187%(0.072) 0.319%+%(0.062)

Improved 0.853*+%(0.093) 1.032%+¥(0.105) 1.079%+%(0.120) 1.021%%%(0.102)
Incidence of common side effects

8% —0.032*%+%(0.056) —0.111(0.060) —0.060(0.070) 0.010(0.060)

1% 0.940*+%(0.077) 1.040%*+*(0.085) 1.207%%%(0.100) 0.992*F%(0.081)
Five-year stroke risk

4% 0.114 (0.062) 0.189**(0.066) 0.173%(0.078) 0.188**(0.066)

1% 0.345%+%(0.071) 0.461%+%(0.078) 0.533%F%(0.094) 0.337%%%(0.076)
Five-year CVD mortality

4% 0.134 (0.077) 0.195%(0.082) 0.253%(0.098) 0.210%(0.083)

1% 0.653*+%(0.082) 0.552°¥(0.085) 0.744*%%%(0.103) 0.546*%(0.084)
Out-of-pocket costs per year if reimbursed

Cost (per CNY200) —0.133%(0.011) | —0.117%0.011) | —0.081*(0.011) | —0.122*%(0.011)
Interactions with demographics Income Age Insurance SBP

B (SE) B (SE) B (SE) B (SE)

Control of SBP

Decreases by 20 mmHg —0.008(0.112) 0.156 (0.110) 0.007(0.107) —0.163(0.111)

Decreases by 30 mmHg —0.501%%(0.141) 0.153(0.137) 0.205(0.133) 0.438%%(0.142)
Change in HRQoL

No change 0.008(0.100) —0.189(0.100) 0.173(0.097) —0.111(0.099)

Improved 0.462*(0.148) 0.003 (0.144) —0.078(0.139) 0.013(0.145)
Incidence of common side effects

8% —0.100(0.101) 0.124(0.098) —0.000(0.097) —0.208%(0.099)

1% 0.194 (0.112) —0.054(0.109) —0.330%%(0.107) 0.079(0.109)
Five-year stroke risk

4% —0.013(0.114) —0.240%(0.111) —0.107(0.105) —0.232%(0.111)

1% 0.243 (0.127) —0.092(0.122) —0.196(0.122) 0.255%(0.124)
Five-year CVD mortality

4% 0.101 (0.140) —0.079(0.134) —0.150(0.131) —0.121(0.134)

1% —0.094(0.135) 0.235(0.133) —0.175(0.129) 0.248(0.134)
Out-of-pocket costs per year if reimbursed

Cost (per CNY200) 0.033*+¥(0.008) 0.000(0.015) —0.067*¥(0.015) 0.016(0.015)
Const 0.105%+%(0.027) 0.104*+%(0.028) 0.111%¥+%(0.028) 0.108*%(0.028)
Log likelihood -3114.778 —3135.496 =3121.131 —3136.556
Participants 802 802 802 802
Observations 12,832 12,832 12,832 12,832

Notes: The data in the upper half of the table show the main preference estimates for attributes, independent of demographic characteristics. The
data in the lower half of the table show how these preferences were modified by specific demographic characteristics. *p<0.05; **p<0.01;
*+p<0.001. Age: Age 70 or less=0, age > 70=1; monthly household income: CNY 6000 or less=0, More than CNY 6000=1; type of insurance:
Urban Employee Basic Medical Insurance enrollees =0, Urban and Rural Resident Basic Medical Insurance enrollees =I; SBP: Less than 160 mmHg
=0, 160 mmHg or more =I. For the interaction term involving out-of-pocket costs, a positive B indicates that the reference group is less likely to
choose the drug with higher out-of-pocket costs than the comparison group.

Abbreviations: SBP, systolic blood pressure; HRQoL, health-related quality of life; CVD, cardiovascular disease; SE, standard error; SD, standard
deviation.
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Marginal Willingness to Pay

The analysis of the patients’ WTP for antihypertensive drugs is shown in Electronic Supplementary File 5. Results indicated
that patients valued improvements in HRQoL most, with a WTP of CNY 4049 (95% CI 3418-4681) per year to change
HRQoL from worse to improved. The second most valued attribute was a reduction in the incidence of common side effects.
Patients were willing to pay CNY 3373 (95% CI 2831-3916) per year to lower the incidence from 15% to 1%.

Patients also highly valued a decrease in SBP and a reduction in the five-year stroke risk. For instance, they were
willing to pay CNY 2919 (95% CI 2429-3410) per year to realize a decrease in SBP from 10 mmHg to 30 mmHg, and
CNY 2415 (95% CI 1933-2898) per year to reduce the five-year CVD mortality risk from 7% to 1%. Subgroup analysis
by income showed that higher-income patients consistently expressed substantially higher marginal WTP values for drug

attributes compared with lower-income patients (Electronic Supplementary File 6).

Discussion

As China’s National Healthcare Security Administration advances value-based reimbursement reforms,** our DCE offers
actionable evidence to support the design of equitable and efficient coverage policies for antihypertensive therapy. We
found that patients prioritized improvements in HRQoL and control of SBP, which were consistent with previous studies
emphasizing the importance of both clinical outcomes and HRQoL in hypertension management.** Our study further
showed that patients also placed high value on the reduction in common side effects and lower CVD mortality. The
attribute of five-year stroke risk had a relatively lower ranking. Patients may underestimate their personal stroke risk due
to optimistic bias or low health literacy, resulting in lower perceived importance of this attribute in decision-making.*>*®
These findings underline the necessity for policymakers to consider HRQoL, treatment tolerability, and long-term
prognosis alongside clinical benefits when selecting new antihypertensive drugs for insurance coverage. We propose
outcome-based reimbursement contracts where insurers negotiate tiered coverage rates based on drug performance, thus
aligning payment directly with the attributes patient value most.

Increased out-of-pocket cost was a significant negative predictor in our study, indicating a high sensitivity to financial
burden among patients. This finding is particularly relevant in China, where healthcare expenditures and reimbursement
ratios (ie, the percentages of medical costs covered by insurance) are major determinants of treatment adherence.*’ Our
results highlight the importance of health insurance in providing sufficient financial protection and preventing cost-
related barriers to accessing antihypertensive therapies.

Based on our findings, patients” WTP for key attributes, such as significant improvement in HRQoL and a reduction
in the incidence of common side effects from 15% to 1%, exceeded the average out-of-pocket healthcare expenditure per
capita (CNY 2547 in 2024). A cross-sectional survey in Xi’an found the out-of-pocket costs ranged from CNY 168 to
CNY 1104 among UEBMI enrollees and from CNY 228 to CNY 2820 among URRBMI enrollees.'* This discrepancy
suggests that patients place a higher economic value on superior attribute levels than what they currently pay for basic,
procurement-covered medications, highlighting a considerable unmet demand for more effective and better-tolerated
antihypertensive drugs.

Our interaction analysis further revealed distinct preference patterns across different patient subgroups, which has
important implications for the design of patient-centered health insurance policies. Lower-income patients exhibited
a stronger preference for SBP control and lower out-of-pocket costs. This finding is particularly meaningful, as the
financial burden of healthcare can significantly hinder treatment adherence and disease management among these
patients.” Therefore, reimbursement policies that prioritize the affordability and effectiveness of antihypertensive drugs
are crucial. Multitiered co-payment structures and targeted subsidies would be helpful in alleviating the financial burden
on lower-income patients.*®

The results of our study indicate that URRBMI enrollees had a stronger preference for lower out-of-pocket costs than
UEBMI enrollees. Previous studies have shown that hypertensive patients enrolled in the UEBMI tend to have a higher
frequency of hospital visits, higher average medical expenses per visit, and a higher rate of healthcare utilization.**’
Additionally, UEBMI beneficiaries could have higher total medical expenditures but lower out-of-pocket costs.>
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Consequently, the observed gap in preferences between the two groups may reflect an equity concern. Our results suggest that
a one-size-fits-all benefit package is unlikely to meet the heterogeneous needs of different patient populations.

We found that patients with a higher baseline SBP favored both significant SBP control and the lowest five-year
stroke risk. Among these patients, the risk of serious cardiovascular complications is a key determinant of adherence to
antihypertensive therapy.”' Ensuring access to effective and affordable medications for patients with elevated SBP is
critical for optimizing hypertension management and reducing the risk of adverse cardiovascular outcomes.’*™
Furthermore, health insurance policies that provide expanded coverage or lower copayments for high-risk patients
would help mitigate financial barriers and address their most pressing health concerns.>* Our results support the
implementation of risk-stratified benefit designs, under which patients with higher baseline CVD risk are eligible for
enhanced subsidies for drugs that lower cardiovascular mortality.

Data on patient preference can inform health insurance policy decisions by identifying the most highly valued
treatment attributes, generating utility estimates for indications where standard measures are unavailable, and quantifying
patients’ WTP for therapies. The National Institute for Health and Care Excellence in the UK recognizes patient
preference studies as a valuable complementary evidence, especially when comparing distinct treatment options, eliciting
patient choices, incorporating non-health benefits, or addressing the needs of diverse patient populations.>

Our study has several notable strengths that contribute to health insurance decision-making in China and other
countries facing similar challenges in managing chronic diseases and optimizing healthcare resource allocation. First, our
patient-centered preference assessment employed the DCE methodology, which is a rigorous approach for quantifying
the relative importance of treatment attributes from the patient perspective. Second, the comprehensive analysis of
multiple attributes in our study, such as HRQoL, clinical benefits, side effects, long-term prognosis, and out-of-pocket
costs, established a flexible framework to inform the optimization of antihypertensive drug coverage across diverse
healthcare systems.

Third, our DCE revealed preference heterogeneity across socioeconomic and clinical subgroups. Such variations offer
actionable insights for designing precise insurance policies that address the distinct priorities of vulnerable populations.
Finally, our findings provide empirical evidence to inform the design of health insurance policies that better reflect patient
preferences and improve the accessibility of new antihypertensive drugs.

Despite its notable strengths, our study has several limitations. First, participants were recruited from four Chinese
provinces. These provinces were selected to reflect different levels of economic development and geographic regions,
thus generating diverse and informative empirical data. However, the sample may not fully represent the entire
population. Future studies should broaden the geographic scope to enhance the generalizability of the findings across
regions. Second, while our study included individuals covered by UEBMI and URRBMI, preferences among those with
private health insurance were not investigated. Future studies should incorporate this group to capture the full spectrum
of coverage priorities. Third, SBP was included as an attribute in our DCE. Although excluding diastolic blood pressure
helped preserve attribute independence, it restricted our understanding of patient preferences. Fourth, we did not apply
multiple comparison correction across the four interaction models. Accordingly, our findings should be interpreted as
exploratory rather than confirmatory. Finally, WTP estimates derived from DCE are constrained by their hypothetical
nature and their reliance on linear assumptions for the cost attribute.

Conclusions

Our DCE offers a comprehensive analysis of what really matters to hypertensive patients regarding the attributes of
antihypertensive drugs within the context of health insurance coverage. Patients consistently prioritize improvement in
HRQoL, SBP control, reduced common side effects, and lower CVD mortality risk. These priorities indicate a strong desire
for insurance coverage of new drugs that improve daily well-being and long-term prognosis. Our analysis also revealed
heterogeneity in patient preferences influenced by income, age, insurance type, and baseline SBP. Tailoring benefit designs
to meet the specific needs of patient subgroups, such as introducing multitiered co-payments for lower-income patients or
expanding coverage for high-risk patients with CVD, would strengthen population-level hypertension management.
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In an era of patient-centered care, our study provides actionable evidence to inform the design of efficient and
equitable health insurance policies. By prioritizing patient preferences, we can move closer to a healthcare system that
better meets the needs of hypertensive patients, regardless of their socioeconomic status or clinical risk profiles.
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