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insurance coverage of new technologies
for treating chronic diseases in China: a
discrete choice experiment
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ABSTRACT

Objectives Our study aimed to inform insurance decision-
making in China by investigating patients’ preferences

for insurance coverage of new technologies for treating
chronic diseases.

Design We identified six attributes of new medical
technologies for treating chronic diseases and used
Bayesian-efficient design to generate choice sets for a
discrete choice experiment (DCE). After conducting the
DCE, we analysed the data by mixed logit regression to
examine patient-reported preferences for each attribute.
Setting The DCE was conducted with patients in six
tertiary hospitals from four cities in Jiangsu province.
Participants Patients aged 18 years or older with a
history of diabetes or hypertension and taking medications
regularly for more than 1 year were recruited (n=408).
Results The technology attributes regarding expected
gains in health outcomes from the treatment, high
likelihood of effective treatment and low incidence of
serious adverse events were significant, positive predictors
of choice by the study patients (p<0.01). The out-of-pocket
cost was a significant, negative attribute for the entire
study sample (B = —0.258, p<0.01) and for the patients
with Urban-Rural Residents Basic Medical Insurance
(URRBMI) (B = —0.511, p<0.01), but not for all the patients
with Urban Employees Basic Medical Insurance (UEBMI)

(B =-0.071, p>0.05). The severity of target disease was
valued by patients with lower EQ-5D-5L index value as
well as URRBMI enrollees.

Conclusions Patients highly valued the health benefits
and risks of new technologies, which were closely linked
to their feelings of disease and perceptions of health-
related quality of life. However, there existed heterogeneity
in preferences between URRBMI and UEBMI patients.
Further efforts should be made to reduce the gap between
insurance schemes and make safe and cost-effective

new technologies as a priority for health insurance
reimbursement.

INTRODUCTION

Non-communicable chronic diseases
(chronic diseases) are health conditions or
diseases with long-term accumulation, non-
self-healing and difficult to cure. Nowadays,
the prevalence and mortality of chronic
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Strengths and limitations of this study

» Our study provides evidence regarding patients’
preferences for insurance coverage of new tech-
nologies for treating chronic diseases and will be
helpful for applying a patient-centred approach to
policy-making.

» The discrete choice experiment is a rigorous method
that enables us to identify differential preferences
among chronic disease patients by type of social
health insurance and by the level of health-related
quality of life in China.

» The Bayesian-efficient design was used to improve
the statistical efficiency of the choice design, and
a blocking technique was used to increase the re-
sponse efficiency of patients.

» Since our sample was from a wealthy province in
China, future studies of nationally representative
samples are needed.

» While this study focussed on hypertension and dia-
betes, two of the most prevalent chronic diseases,
future studies need to examine other types of chron-
ic diseases.

diseases are on the rise around the world.'
Chronic diseases present a particularly
daunting challenge to China. It was esti-
mated that among Chinese adults aged 35 to
75 years, nearly half of them had hyperten-
sion.” The overall prevalence of diabetes in
Chinese adults was about 10.9%.° Further-
more, comorbidities are highly prevalent
among patients with chronic diseases, which
harm the patient’s quality of life and impede
the efficacy of treatment.*® Chronic diseases
lead to a heavy financial burden on patients’
families and health insurance programmes. It
was estimated that the total economic burden
associated with chronic diseases in China over
the period 2010 to 2030 could be as high as
US$16 trillion (measured in 2010 US dollars
(US$)).7 Further adding to the challenges
to China’s health insurance programmes’
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financing capacity, new technologies for treating chronic
diseases continue to enter the market, which can be
very expensive and contribute to rising healthcare costs.
Deciding on which new technology to cover and by which
insurance programme has become a key issue facing
policymakers in China in the context of universal health
insurance coverage.

As part of its goal of providing timely, acceptable and
affordable basic healthcare of appropriate quality to its
residents, China successfully achieved universal health
insurance coverage in 2011, increasing demand for and
expenditures on healthcare. China’s total health expen-
ditures grew at an average annual rate of 12.2% from
2008 to 2017, which was much higher than its gross
domestic product’s average annual growth rate (8.1%)."
In recent years, Chinese policymakers have struggled to
keep a balance between expenditure control and meeting
patients’ demand for healthcare, including the demand
for new technologies by patients with chronic diseases.
China’s National Healthcare Security Administration
is promoting the health insurance payment based on
diagnosis-related groups (DRGs), a patient classification
for standardising payment in the national health insur-
ance schemes. Consequently, medical fees and insurance
payments will be determined in accordance with the DRG
classification, which includes chronic diseases such as
diabetes and hypertension.”

After China had reached universal health insurance
coverage, there were still considerable disparities in
benefit coverage and reimbursement ratio among the
three major public insurance programmes that together
covered more than 95% of Chinese people, including
New Rural Cooperative Medical Scheme (NRCMS),
Urban Residents Basic Medical Insurance (URBMI) and
Urban Employees Basic Medical Insurance (UEBMI).
For further details on differences in health insurance
eligibility, premiums and benefits among the three
programmes, see Yu 2015."” Generally speaking, UEBMI
has the best benefits package and the lowest out-of-pocket
cost among the three public insurance programmes,'" '
and UEBMI enrollees had a higher likelihood of health-
care utilisation."” To improve administrative efficiency
and reduce inequality in insurance benefits, the China
State Council issued a policy in January 2016 merging
the NRCMS and URBMI to form the Urban-Rural Resi-
dents Basic Medical Insurance (URRBMI)."* While the
newly formed URRBMI helped equalise insurance bene-
fits between urban and rural residents, gaps remained
between URRBMI and UEBMI. For example, according
to the 2018 statistical bulletin issued by China’s National
Healthcare Security Administration, the average per
capita inpatient hospitalisation cost was Chinese Yuan
(CNY) 11181 (about US$1704) for UEBMI enrollees and
CNY 6577 (about US$1003) for URRBMI enrollees.'®
The average inpatient reimbursement ratio for UEBMI
enrollees was 71.8%, and the reimbursement ratio for
URRBMI enrollees was 56.1%."° Even among the UEBMI
enrollees, the insurance benefit is not comparable, as

some of the enrollees enjoy civil servant subsidies.'®
For example, if the medical expenditure exceeds the
ceiling of health insurance reimbursement, outpatients
and inpatients that enjoy civil servant subsidies may
still be subsidised by 70% and 80% respectively for the
exceeding parts.'” Whereas disparities in China’s insur-
ance programmes and patients’ utilisation of healthcare
have been well-documented in the literature, no studies
have yet examined whether patients’ preferences for new
medical technology vary by type of insurance. This study
aimed to fill the gap.

Patientreported outcome measures, such as health-
related quality of life (HRQoL), are useful for under-
standing the impact of the disease on their functional
status and well-being.'® EQ-5D series are among the most
widely used multi-attribute utility instruments to measure
HRQoL. EQ-5D-5L uses a health-state classification system
that defines health in five areas,' has been proved to have
the validity and discriminatory power to measure HRQoL
in patients with chronic diseases.””** Although HRQoL
is an essential measure of health status to inform public
health and health policy, whether patients’ preferences
on reimbursement differ from HRQoL remains unclear.

Eliciting patients’ preferences and involving patients
in health insurance decision-making can be helpful to
increase the satisfaction of patients and is an integral
part of patient-centred care. This is defined as providing
care that is respectful of, and responsive to individual
patient’s preferences, needs and values.” Although the
patient-centred approach and value-based care have long
been advocated in China, there is still a lack of evidence
from patients reflecting their preferences to inform
health insurance coverage decision-making. This study
adds new information to the literature by conducting a
discrete choice experiment (DCE), which is an attribute-
based method to measure the preferences and trade-
offs of respondents and becomes a recognised scientific
approach to elicit preferences.** Prior research showed
that DCE was fruitful and reliable to improve health-
care decision-making effectively.”” Our DCE focussed
on chronic disease patients, and its goal was to support
evidence-informed insurance policy-making in China.
Specifically, we used the DCE data to test the following
hypotheses: (1) new technology attributes regarding
health benefits are more important than other attributes
for health insurance coverage and (2) patients’ prefer-
ences differ by type of disease and type of insurance.

METHODS

Identification of technology attributes and levels

Our DCE design, implementation and analysis followed
the user guide developed jointly by the World Bank,
WHO and US Agency for International Development.*
We used a three-step approach to complete the prelimi-
nary stage of DCE, which aimed to identify and define the
attributes and levels of new medical technologies. First,
a systematic review was conducted to select attributes
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that were often used in multi-criteria decision analyses of
health insurance decision-making. The systematic review
was performed according to the framework for evidence-
based decision-making as defined by ‘Evidence and Value:
Impact on DEcisionMaking’ (EVIDEM).?” We found
that the most commonly mentioned dimensions were
comparative outcomes (effectiveness, safety/tolerability),
economic consequences (costs and cost-effectiveness),
needs of new technologies (severity of target disease, size
of the affected population, unmet needs related to the
already reimbursed technologies), and knowledge of new
technologies (quality of evidence, expert consensus/ clin-
ical practice guideline).?®

Second, both focus group discussions with physicians
and expert consultation were carried out to determine the
attributes used in our research. There was no consensus
among physicians about the criteria to determine the
level of attributes of new technologies to treat diabetes
and hypertension in our evidence-based clinical prac-
tice workshop. Then, we did focus group discussion and
expert consultation on attributes and levels regarding
reimbursement of new medical technologies. Fourteen
experts (from six provinces in China) in reimbursement,
health economics, healthcare service and evidence-based
medicine were consulted. Criteria regarding needs of the
technology (severity, benefit type of technology, unmet
needs of reimbursed technology), comparative outcomes
(effectiveness,  safety/tolerability, patient-perceived/
patientreported outcomes) and economic aspects of the
technology (costs and cost-effectiveness) were required
for health insurance reimbursement decisions.* To better
define the levels of attributes, we searched the famous
health technology assessment database established by
Canadian Agency for Drugs and Technologies in Health
to select potential new technologies and find reasons for
the recommendation of reimbursement. We found 68
reports regarding hypertension and diabetes which were
published before March 2018. Data extraction form was
developed and the attributes of new technologies were
extracted. We further searched the database founded by

China National Medical Products Administration (NMPA,
formerly China Food and Drug Administration or CFDA)
according to the generic name of new technologies
to see if they were licensed and available in China. We
also referred to the list of medical technologies already
covered by the public health insurance programmes in
Jiangsu province. After completing the database search,
we defined new medical technologies in this study as the
therapeutics for hypertension and diabetes, which had
been marketed in China but were not covered by the
public health insurance programmes in Jiangsu in 2018.
We determined the range of out-of-pocket costs according
to the retail price of new technologies.

Attributes and levels of new medical technologies that
were used in our research were listed in table 1. Details
of the explanation of attributes and levels were shown
in online supplemental appendix 1. Our purpose was to
identify the specific technology attributes and levels that
were preferred by patients, not the special technology
used to treat a specific disease. Therefore, the scenarios
in our DCE were not restricted to a particular type of
disease.

Experimental design and development of the questionnaire
D-efficiency experimental design that maximised the
precision of estimated choice-model parameters for
a given number of choice questions™ was created by
Ngene 1.1.2 software (ChoiceMetrics, Sydney, Australia).
Prior coefficients were set to zero during the pilot. After
obtaining priors of the attributes from the pilot, Bayesian-
efficient design was used to generate the final choice sets,
which consisted of 30 pairs of scenarios and were divided
into five blocks, with six pairs in each block. Blocking
design promoted response efficiency by reducing the
potential cognitive burden on respondents.”’

We chose unlabelled over labelled DCE. Unlabelled
DCE was widely used to investigate patients’ preferences
for treatment techniques.”** Respondents of unlabelled
DCEs found that they were not subject to the psycho-
logical cues of the technology labels, thus reflecting the

Table 1 Attributes and levels of new medical technology in the DCE

Attributes Levels Variables coding
Expected gains in health outcomes from the treatment Not as expected; as expected Binary

Likelihood of effective treatment 30% to 90% Continuous
Severity of target disease Not severe; severe (but not fatal); fatal Categorical
Incidence of serious adverse events Often; occasionally; never or rarely Categorical
Alternative technologies currently covered by insurance Yes; no Binary
Out-of-pocket cost per month (if not reimbursed) CNY 300 to 3500 Continuous

We defined new medical technologies according to research objectives. New medical technologies referred to new technologies that entered
into the market recently before our study but were not included in the reimbursement lists of social health insurance schemes, such as

URRBMI and UEBMI.

The average exchange rate of US$ to CNY in 2018 was about 6.56. Therefore, CNY 300 was approximately US$46 and CNY 3500 was about

US$533.

CNY, Chinese yuan; DCE, discrete choice experiment; UEBMI, Urban Employees Basic Medical Insurance; URRBMI, Urban-Rural Residents

Basic Medical Insurance.
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real-world choice situation.* Also, in our research, new
medical technologies to treat chronic diseases continue
to emerge. Therefore, the unlabelled DCE was consid-
ered appropriate for our study. The forced-choice sets
were used in our DCE because when no option had a
definitive advantage, it was assumed that forced-choice
under preference uncertainty would favour options that
were easier to justify and associated with a lower likeli-
hood of error and regret, such as compromise and asym-
metrically dominant options.*

Examples of scenarios were shown in online supple-
mental appendix 2. Our final questionnaire contained two
sections. Section A listed questions regarding participants’
socio-demographic characteristics, past medical history,
reasons for the hospital visit and health insurance infor-
mation, dimensions and levels of EQ-5D-5L. EQ-5D-5L
used a health-state classification system defining health
in five dimensions, mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Each of the
five dimensions was divided into five levels of perceived
problems, no problem, mild problems, moderate prob-
lems, severe problems and unable to/extreme problems.
Section B was the DCE task.

DCE implementation and data collection

Our DCE was carried out from 15™ September to 15™
October 2018, in six tertiary public hospitals in four cities
in Jiangsu province. Since our DCE aimed to inform
decision-making on patient-centred care by identifying
patients’ preferences, the study sample consisted of
patients with chronic diseases, not the general popula-
tion. Due to the high prevalence, serious complications
and the heavy burden of hypertension and diabetes, we
selected patients with these diseases. Inclusion criteria
were patients aged 18 years or older, participating in a
social health insurance programme, with a history of
diabetes or hypertension and taking medications regu-
larly for more than 1 year. Patients were enrolled consec-
utively during the study period.

There was no general standard on the ideal sample size
required for a DCE.” Generally speaking, a less efficient
design may also require a larger sample size, resulting
in increased costs.”™ Estimates of the sample size were
usually determined based on previous research, rules of
thumb and budget constraints. DCE studies showed that
reliable models could be estimated in samples with more
than 50 participants.™ *’

The DCE questionnaires were administered through
one-to-one, face-to-face interviews to ensure the validity
and quality of the investigation. Our interviewers
consisted of 13 medical students, all of whom were
interns during the research period. For quality assurance,
the interviewers were trained before the experiment.
We compiled a survey training manual and asked each
interviewer to give explanations to the scenarios. The
interviewers were required to check whether the entire
questionnaire was complete immediately after each inter-
view. If any information was missing, they had to go back

and ask patients to provide the information on site. For
patients with blurred vision or illiteracy, the interviewers
explained the meaning of the questionnaire item by item
until the patients fully understood each item.

Verbal informed consent was obtained from all patients
before both the pilot and the final survey. Patients were
made aware that participation in the survey was volun-
tary. All data and information collected from patients was
anonymous. During the pilot and formal survey, patients
had to make a decision based on the assumption that only
one technology could be covered due to limited health
insurance funds. They were asked to think carefully and
make a trade-off between two new medical technologies.
The duration of the survey ranged from 20 min to 1 hour.
We prepared a packed cotton towel for each patient as a
gift (CNY 10 or US$1.4). Patients were asked about how
confident they felt in completing the choice sets. The
confidence score ranged from 0 (not confident at all) to
10 (extremely confident) (online supplemental appendix
3). We excluded the DCE questionnaires with a confi-
dence score of less than 8.

Patient and public involvement

Ninety patients with diabetes or hypertension were
engaged in the pilot survey to provide feedback on intel-
ligibility, acceptability and reliability of the questionnaire.
Response from the patients led to a more explicit and
apprehensible description of the survey questions. The
patients participating in the pilot were not included in
the final survey. No patients were involved in the recruit-
ment of study participants or the conduct of the study.

Data analysis

Our empirical analysis of the DCE data was based on
the random utility model. Like previous research,26
we considered the utility, U, that patient, i, assigned to
choice, j, from J alternative choices, as the sum of two
parts: observable component and unobservable compo-
nent. The equation was developed as follows:

Ul] = VI] + 51] = BO + ﬁlxlij + ﬁQX?'!i +...+ ﬁmxmu + 51]

where V, was the observable component determined by
patients’ preferences for attributes (x,,..., x,), € was the
unobservable component of unobserved attributes and
individual-level variations, and B quantified the strength
of preference for each attribute level.*

We implemented the above equation by mixed logit
regression using Stata 14.2 SE (StataCorp LLC, College
Station, Texas, USA) and was specified with 500 Halton
draws. The mixed logit model allows for unknown hetero-
geneity in individual preferences and estimates both the
mean preference weight and the standard deviation
(SD). We assumed that all variables of the attributes,
except for the constant, had a random component and
that the weights of preference were normally distributed.
The choice of patients was the dependent variable, and
the selected technology attributes were independent vari-
ables. Dummy coding was used for categorical variables
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of our DCE data. For dummy variable coding, each
model-estimated coefficient is a measure of the prefer-
ence strength of that level relative to the omitted level of
a specific attribute.*' ** Subgroup analysis was performed
by type of disease, type of insurance, HRQoL and gender.
In each regression model, the attribute level with a nega-
tive coefficient indicates that patients would prefer not
to move from the reference level to that level, while an
attribute level with a positive coefficient indicates that
patients would prefer to move from the reference level
to that level.”

RESULTS

Characteristics of patients

Actotal of 410 patients were consented to participate in the
DCE survey, and data from 408 patients were available for
analysis with two patients excluded from the analysis due
to non-compliance with the inclusion criteria, incomplete
data and lack of confidence. The mean score for confi-
dence was 8.80 (95% CI 8.69 to 8.90), which suggested
patients were confident in their choice. For details about
numbers of patients in each sampled hospital, see online
supplemental appendix 4.

Table 2 presented the demographic and clinical char-
acteristics of the included patients. The sample had more
males than females (53.92% vs 46.08%). The mean age
of the patients was 62.34 years (ranging from 28 to 96
years). They were almost evenly split between UEBMI and
URRBMI (49.26% vs 50.74%). Most of the patients had
hypertension (63.97%) and 21.81% had diabetes, while
14.22% had both hypertension and diabetes. There was
no statistically significant difference between hyperten-
sion and diabetes patients in terms of insurance types
(UEBMI vs URRBMI, p=0.392) and benefits (UEBMI with
extra benefit vs UEBMI without extra benefit, p=0.359)
(online supplemental appendix 5). Cardiovascular
disease (98 patients) was the most common comorbidity
among 180 patients with chronic comorbid conditions
other than hypertension and diabetes (online supple-
mental appendix 6).

Regression analysis of the DCE data

Our analysis found that the study patients highly valued
the new technologies with never or rare incidence of
serious adverse events (3 = 0.884, p<0.01), followed by the
expected gains in health outcomes from the treatment
(B = 0.809, p<0.01) (table 3). The likelihood of effec-
tive treatment was also a significant, positive predictor
of patients’ choice of new technologies (B = 0.455,
p<0.01) while out-of-pocket cost was a significant, nega-
tive predictor of patients’ choice (B = -0.258, p<0.01).
In contrast, whether there were alternative technologies
currently covered by insurance did not seem to be an
important consideration for the patients (p>0.05). Unob-
servable preference heterogeneity as indicated by the esti-
mated SD of the mean coefficients, were identified for
four variables—expected gains in health outcomes from

Table 2 Characteristics of patients (n=408)

Characteristics N (%)
Gender
Male 220 (53.92)
Female 188 (46.08)
Age groups
18~45 30 (7.35)
45~59 131 (32.11)
60~74 184 (45.10)
>75 63 (15.44)
Urban versus rural household registration
Urban 210 (51.47)
Rural 198 (48.53)
Education
Unschooled 39 (9.56)
Primary school 108 (26.47)
Junior high school 110 (26.96)
High school 89 (21.81)
Junior college or higher vocational 31 (7.60)
college
Bachelor’s degree or above 31 (7.60)
Employment
Farmer 105 (25.74)
Urban employee 140 (34.31)
Retiree 112 (27.45)
Freelancers 32 (7.84)
Unemployed 19 (4.66)
Type of insurance®
UEBMI 201 (49.26)
URRBMI 207 (50.74)
Family monthly income (CNY)t
<2000 83 (20.34)
2001~4000 81 (19.85)
4001~6000 93 (22.79)
6001~8000 69 (16.91)
8001~10 000 41 (10.05)
>10000 41 (10.05)
Type of patients
Outpatients 83 (20.34)
Inpatients 325 (79.66)
Type of chronic diseases
Hypertension 261 (63.97)
Diabetes 89 (21.81)
Both 58 (14.22)
Comorbidities other than hypertension or diabetes
Yes 180 (44.12)
No 228 (55.88)

Continued
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Open access

Table 2 Continued

Characteristics N (%)
EQ-5D-5L index valuet
<0.8 127 (31.13)
>0.8 281 (68.87)

*One UEBMI patients and six URRBMI patients also enrolled in
commercial health insurance.

1The average exchange rate between US dollars and Chinese yuan
(CNY) in 2018 was 6.56.

FThe utility index was derived from the Chinese value sets.
Currently, the well-accepted threshold of the EQ-5D-5L index value
still lacks. However, in most cases, the EQ-5D-5L index value for
patients with serious complications of diabetes and hypertension
was equal to or less than 0.8, as shown in studies conducted

in China.?°?2 EQ-5D-5L index value <0.8 group: median 0.6718,
IQR -0.0818~0.7998; EQ-5D-5L index value >0.8 group: median
0.9507, IQR 0.8410~1.

UEBMI, Urban Employees Basic Medical Insurance; URRBMI,
Urban-Rural Residents Basic Medical Insurance.

the treatment, the likelihood of effective treatment, out-
of-pocket cost and fatal disease.

Subgroup analysis by type of disease

Online supplemental appendix 7 presented the results
from the subgroup analysis by type of disease (hyper-
tension vs diabetes). While the two groups had similar
results, there were two notable differences. One was that,
although out-of-pocket cost remained a significant nega-
tive predictor, the coefficient for hypertension patients
was —0.178 (p<0.05), not as important as for patients with
diabetes (B = —-0.395, p<0.01). The other was that the
expected gains in health outcomes from the treatment
seemed to be more important for diabetes patients (B =
0.965, p<0.01) when compared with those who only had
hypertension (B = 0.716, p<0.01). The SD revealed coef-
ficient heterogeneity in both subgroups for the random
parameters of three variables—the likelihood of effective
treatment, fatal disease and out-of-pocket cost.

Subgroup analysis by type of insurance
Online supplemental appendix 8 summarised the
subgroup analyses by type of insurance. The expected
gains in health outcomes from the treatment, likelihood
of effective treatment and low incidence of serious adverse
events were significant, positive predictors of technology
choice (p<0.01) for both URRBMI and UEBMI patients.
Whether there were alternative technologies currently
covered by insurance was statistically insignificant for
both groups (p>0.05). However, these two groups differed
remarkably in two technology attributes. The coefficient
of out-of-pocket cost was significant for URRBMI patients
(B = -0.511, p<0.01), but not for UEBMI patients (f§ =
-0.071, p>0.05). The severity of target disease also had
significant coefficients for URRBMI patients (p<0.01),
but not for UEBMI patients.

We conducted further analysis of the UEBMI patients
by excluding those UEBMI patients who enjoyed extra

3

health insurance benefits. As indicated by Column (3),
we found that out-of-pocket cost was a meaningful attri-
bute for the remaining UEBMI patients ( = —0.211,
p<0.05) although not as important as shown in URRBMI
patients ( = -0.211 vs B = -0.511). On the other hand,
the severity of target disease remained statistically non-
significant. Preference heterogeneity was identified for
the lowest incidence of serious adverse events.

Subgroup analysis by HRQoL

Online supplemental appendix 9 demonstrated the
results from the subgroup analysis by EQ-5D-5L index
value, which was a valid measurement for HRQoL. The
severity of target disease, both severe and fatal, was
important for patients with an EQ-5D-5L index value less
than or equal to 0.8 (p<0.01). However, it was statisti-
cally non-significant for patients with an EQ-5D-5L index
value higher than 0.8 (p>0.05). Although patients’ pref-
erences for attributes including expected gains in health
outcomes from the treatment, and lowest incidence of
serious adverse events were statistically significant for
both groups, they were less important as viewed by the
group with the lower EQ-5D-5L index value. In patients

Table 3 DCE results from mixed logit model

All patients

Mean (SE) SD (SE)

Expected gains in health outcomes from the treatment

Not as expected (reference)
As expected

Likelihood of

effective treatment
(per 10% increase)

Attributes

0.809** (0.123)
0.455* (0.044)

0.554* (0.275)
0.375™ (0.055)

Severity of target disease
Not severe (reference)

Severe 0.291* (0.123)
Fatal 0.208 (0.147)

Incidence of serious adverse events
Often (reference)

0.316 (0.431)
1.264**(0.199)

Occasionally 0.575" (0.116)  0.035 (0.694)
0.884** (0.142)  0.900 (0.206)

Alternative technologies currently covered by insurance
Yes (reference)

No 0.087 (0.104)
~0.258** (0.061)

Never or rarely

0.095 (0.501)

Out-of-pocket cost 0.898** (0.090)
(CNY 1000 per

month increase)

Log likelihood -1485.761
Participants 408
Observations 4896

SE, standard error; SD, standard deviation

SD estimates reflect preference heterogeneity in the participants.
*p<0.05; **p<0.01.

CNY, Chinese yuan; DCE, discrete choice experiment.
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with an EQ-5D-5L index value less than or equal to 0.8,
expected gains in health outcomes from the treatment
had more variations than other attributes. However, the
heterogeneity for the fatal disease was most significant in
patients with an EQ-5D-5L index value greater than 0.8.

Since the severity of target disease was an important attri-
bute for URRBMI patients (p<0.01), but not for UEBMI
patients. We did the y* test and results showed that the
proportion of patients with a lower EQ-5D-5L index value
was significantly higher in the URRBMI group (p<0.01)
(online supplemental appendix 10).

Subgroup analysis by gender

We found that patients in both groups valued the new
technologies with expected gains in health outcomes
from the treatment, the likelihood of effective treatment,
low incidence of serious adverse events and low out-of-
pocket cost (p<0.01) (online supplemental appendix 11).
However, the differences in preferences for attributes
were not obvious between males and females.

DISCUSSION

Summary of the findings

Our study found that key technology attributes, including
expected gains in health outcomes from the treatment,
high likelihood of effective treatment and low incidence
of serious adverse events were significant, positive predic-
tors of patient choice for health insurance coverage.
These results stand for the entire study sample and the
subgroup analyses.

The out-of-pocket cost was a significant, negative
predictor for the entire sample, showing that patients’
preferences decreased as the out-of-pocket cost increased.
We also found that out-of-pocket cost was a significant,
negative predictor for both hypertension patients and
diabetes patients, although it was less important for the
former group than for the latter.

When it came to different insurance types, we identified
preference heterogeneity as suggested by the previous
DCE study.* Specifically, we found that out-of-pocket cost
was a significant, negative predictor for URRBMI patients’
preference for insurance coverage, while the severity
of target disease was a significant, positive predictor for
this group of patients. But none of these attributes was
a significant predictor for UEBMI patients. Our further
analysis of the UEBMI patients by excluding those UEBMI
patients who enjoyed extra health insurance benefits
revealed that the remaining UEBMI patients regarded
out-of-pocket cost as a significant, negative attribute for
coverage, while the severity of target disease remained
statistically non-significant.

Patients” HRQoL was measured and results suggested
that patients with lower HRQoL tended to prefer new
technologies that could have effects on severe or fatal
diseases. The findings on the importance of disease
severity regarding patients with lower HRQoL coincided
with URRBMI patients. The reimbursement level and the

hospitalisation rate of URRBMI patients were lower than
that of UEBMI patients.”” Further analysis showed a rela-
tively higher proportion of URRBMI patients with lower
HRQoL. Also, our results have shown that gender is not a
decisive factor for the preference of new technologies for
reimbursement.

The degree to which respondent preferences were
heterogeneous was described by the estimated SD around
each mean preference estimate. Heterogeneity was found
mainly for four variables—expected gains in health
outcomes from the treatment, likelihood of effective
treatment, out-of-pocket cost and fatal disease. Although
heterogeneity existed, the preferences for new technol-
ogies with expected gains in health outcomes from the
treatment, and the likelihood of effective treatment
remained significant in all patients and each subgroup,
suggesting that such attributes were generally valued by
patients. Variations in preferences over out-of-pocket cost
and fatal disease had implications for the optimal design
of insurance reimbursement schemes and should be anal-
ysed in future studies.

Comparison with other studies

Our findings of patients valuing the effectiveness and
safety of medical technologies were consistent with the
results by prior studies from other countries which aimed
to investigate patients’ preferences for the treatment of
chronic diseases.**™® Our study confirmed that new tech-
nologies that could increase health benefits and minimise
potential risks were preferred by patients.

However, variations in patients’ preferences existed
and mainly depended on patients’ feelings of the disease.
Previous research found that the median hospitalisa-
tion cost for patients with hypertension was lower than
patients with diabetes,” ** which supported our findings
that out-of-pocket cost was not as important for hyperten-
sion patients as it was for diabetes patients.

We also identified preference heterogeneity among
patients with different types of insurance. Although
China’s successful health insurance expansion over the
past decade led to the country’s universal health insur-
ance coverage, variations in benefit coverage existed
among different health insurance schemes,'” resulting
in disparities in accessibility and affordability of medical
services.”! Such inequalities affected patients’ prefer-
ences across different types of insurance. For example,
we found that the out-of-pocket cost was a significant,
negative predictor for URRBMI patients’ preference, but
not for all of the UEBMI patients. The finding reflected
the fact that, compared with URRBMI, UEBMI had better
benefits and a higher reimbursement level, especially for
those UEBMI patients with extra benefits. The finding
also fitted into the big picture of disparities across insur-
ance schemes in China, as illustrated by prior research.

We found that URRBMI patients attached importance
to the severity of the disease. We also found the associ-
ation between lower HRQoL and preferences for tech-
nologies treating severe or fatal disease. Previous studies
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found that chronic disease patients with URRBMI had
lower health service utilisation.?? Furthermore, URRBMI
patients had significantly higher adjusted in-hospital
mortality rates and shorter length of stay when compared
with concurrent UEBMI patients.”® ** These findings
suggested that a plausible explanation for the impor-
tance of disease severity for URRBMI patients might be
mainly attributed to their perception of HRQoL and their
anxiety about the potential severe or fatal consequences
of chronic diseases.

Implications of the study findings

The rising prevalence of chronic diseases in China has
major implications on its ability to provide timely, accept-
able and affordable healthcare service for its citizens.
To meet the demand for new medical technologies for
treating chronic diseases, China’s policymakers need to
consider patients’ preferences when deciding on insur-
ance coverage for new medical technologies. Specifi-
cally, our findings that patients favoured new medical
technologies with substantial health benefits and low
risks suggested such technologies should be the priority
of health insurance coverage. We suggest policymakers
make evidence-based comparisons among technologies
according to the attributes patients preferred.

Our findings that out-of-pocket cost was a major
concern for URRBMI patients but not for all UEBMI
patients suggested that policymakers need to make
further efforts to reduce disparities in benefits and reim-
bursement levels between these two types of insurance
and between UEBMI subgroups. The efforts will not only
enhance financial protections for URRBMI patients and
subgroups within UEBMI patients, but will also contribute
to China’s long-term goal of equalising benefits across
insurance programmes.'’

We found that patients did not care about alternative
technologies currently covered by insurance. However,
it is an essential attribute in reimbursement decision-
making. Decision-makers need to compare the new tech-
nologies with available alternative technologies and to
determine whether to cover new medical technologies
or replace the alternatives. Policymakers and clinicians
need to implement communication strategies to improve
patients’ awareness of the alternative therapies and reim-
bursement policies under the current insurance system
to increase the appropriate use of the existing therapies.

Strengths and limitations

Our study used DCE to elicit preferences of chronic
disease patients on insurance coverage of new medical
technologies in China. We identified preference hetero-
geneity among patients with different types of insur-
ance. Patients’” HRQoL was measured, and the potential
impact on preferences for reimbursement of new tech-
nologies was analysed. Our research helped to apply a
patient-centred approach to policymaking and gener-
ated evidence that could inform insurance coverage
decision-making.

Nevertheless, there are several limitations in our study.
First, our samples were taken from tertiary hospitals in
Jiangsu province. Patients receiving medical services from
tertiary hospitals generally have serious and/or complex
medical conditions. They have greater demand for
healthcare services than other patients and may consider
the issue of medical insurance coverage and reimburse-
ment with caution. Jiangsu is an eastern, coastal province
and one of the most economically developed regions in
China. Future studies are needed to have a nationally
representative sample by including patients at secondary
and primary hospitals and, in particular, by including the
economically underdeveloped regions in China.

Second, our study included patients with a history of
diabetes or hypertension. Due to differences in nature
and characteristics of the disease, the results may not
represent the preferences of patients with other types of
chronic diseases. Although prior DCEs**** made conclu-
sions that were similar to ours in terms of the relative
importance of technology attributes regarding benefits
and risks. Future studies need to enrol patients with other
diseases and conduct subgroup analyses to identify vari-
ations in patients’ preferences across different types of
diseases.

Third, there were only 43 UEBMI patients who enjoyed
additional benefits of health insurance, and the limited
sample size prevented us from conducting a separate
analysis of this subgroup.

CONCLUSION

Chronic disease patients highly valued the health benefits
and risks of new technologies, which are closely linked
to their perceptions and feelings. Policymakers need to
take new technologies with high therapeutic effectiveness
and low risks for treating chronic diseases as a priority
for health insurance coverage. More attempts should be
made to reduce the gaps in benefits and reimbursement
levels between insurance schemes to promote equitable
access to healthcare services in China.
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