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ABSTRACT

Introduction The willingness to pay per quality-adjusted
life year gained (WTP/Q) is commonly used to determine
whether an intervention is cost-effective in health
technology assessment. This study aimed to evaluate

the WTP/Q for different disease scenarios in a Chinese
population.

Methods The study employed a quadruple-bounded
dichotomous choice contingent valuation method to
estimate the WTP/Q in the general public. The estimation
was conducted across chronic, terminal and rare disease
scenarios. Face-to-face interviews were conducted in

a Chinese general population recruited from Jiangsu
province using a convenience sampling method. Interval
regression analysis was performed to determine the
relationship between respondents’ demographic and
socioeconomic conditions and WTP/Q. Sensitivity analyses
of removing protest responses and open question analyses
were conducted.

Results A total of 896 individuals participated in the
study. The WTP/Q thresholds were 128 000 Chinese
renminbi (RMB) ($36 364) for chronic diseases, 149

500 RMB ($42 472) for rare diseases and 140 800 RMB
($40 000) for terminal diseases, equivalent to 1.76, 2.06
and 1.94 times the gross domestic product per capita in
China, respectively. The starting bid value had a positive
influence on participants’ WTP/Q. Additionally, residing in
an urban area (p<0.01), and higher household expenditure
(p<0.01), educational attainment (p<0.02) and quality

of life (p<0.02) were significantly associated with higher
WTP/Q. Sensitivity analyses demonstrated the robustness
of the results.

Conclusion This study implies that tailored or varied
rather than a single cost-effectiveness threshold could
better reflect community preferences for the value of a
healthy year. Our estimates hold significance in informing
reimbursement decision-making in health technology
assessment in China.

INTRODUCTION

Health economic evaluation has become
a popular tool for health policymakers to
identify interventions with the best value for
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= The demand-side cost-effectiveness threshold in the
form of willingness to pay per quality-adjusted life
year gained (WTP/Q) is commonly used to determine
the cost-effectiveness of evaluated interventions.

WHAT THIS STUDY ADDS

= This study revealed the WTP/Q threshold of 1.76,
2.06 and 1.94 times the gross domestic product per
capita in China for chronic diseases, rare diseases
and terminal diseases in a Chinese general popula-
tion. The WTP/Q thresholds also varied by the study
participants’ socioeconomic status.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The findings of this study suggested that context-
specific rather than universal cost-effectiveness
thresholds may provide a more accurate reflection
of the public’s WTP for a quality-adjusted life year.
These estimates may be helpful in guiding reim-
bursement decision-making for health technologies
in China.

money, among which cost-effectiveness anal-
ysis (CEA) is one of the most commonly used
approaches.! CEA measures the incremental
cost and health outcome between two inter-
ventions, and calculates the incremental
cost-effectiveness ratio (ICER).2 In practice,
a predetermined value, also known as the
cost-effectiveness threshold (CET), is used
to decide whether the assessed intervention
is cost-effective. An intervention is deemed
as cost-effective when the ICER is no greater
than the CET when it is compared with the
alternative.”* CET is defined as the maximum
monetary value per positive health outcome
gained or negative health outcome averted.’
In economic evaluation, quality-adjusted life
years (QALYs) or disability-adjusted life years
(DALYs) are commonly used health outcome
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metrics because they each incorporate some account of
survival and morbidity and thus provide a measure of
outcome that is able to be compared across diseases.

While CEAs are widely conducted worldwide, a CET is
not always clearly defined at the country level.” A recent
systematic review found that 17 countries have officially
recognised CETs.” Among these countries, England
(£20000-30000 per QALY),® Thailand (160 000 Thai
baht per QALY),’ Ireland (€45000 per QALY)" and
Norway (500 000 Norwegian krone)'” have explicit CETs.
For most of the countries which lack formal thresh-
olds, indicative CETs gauged by gross domestic product
(GDP) per capita are often used alternatives,'' especially
in low-income and middle-income countries.'? However,
GDP per capita-based approaches to CETs have been
criticised due to a lack of theoretical and methodolog-
ical justification.” Considering these limitations, the
WHO and UK’s National Institute for Health and Care
Excellence (NICE) have expressed concerns about the
use of this fixed GDP-based CET." It has been argued
instead that country-specific CET based on relevant data
is vital to better inform resource allocation and decision-
making.!! 415

In general, there are two different empirical approaches
for generating CETs—supply-side or demand-side esti-
mation. Supply-side CET represents the opportunity
cost of diverting funding from the current marginal best
buy and thus investment in the proposed new treatment
needs to have a cost per QALY gained that is lower than
that benchmark. Demand-side CET is a measure through
individual willingness to pay (WTP) valuations for the
health improvement (such as a QALY gained) and is
expressed in monetary terms.'” In contrast to the supply-
side approach, this WI'P-based method is seen to reflect
social preferences for health,'® and thus has a strong
grounding in welfare economic principles.'” It has been
investigated in a number of countries and has played
some role in informing health policy decisions.*

As equity concerns in economic evaluations receive
more attention from scholars and policymakers, differ-
entiated CETs have also been proposed to inform health
resource allocation decisions. An empirical study has
shown that valuations based on WTP produce different
CETs for different diseases in Iran.'® Moreover, health
technology assessment agencies in the UK and Australia
have set higher CETs for very rare diseases or end-of-life
treatments. > '* In addition, WTP/Q is not always constant
and could be influenced by respondents’ characteristics
such as age, educational attainment and employment.*’
This implies that when estimating WIP/Q, itis important
to take into consideration the existence of varied WTP
thresholds across different diseases.

In China, the National Healthcare Security Admin-
istration of China developed the national reimburse-
ment drug list, where medications are listed depending
on their effectiveness and cost-effectiveness, and reim-
bursed entirely or partly by the public health insurance
schemes.”’ GDP per capita-based CETs are often used

to determine whether a medication is cost-effective.??™*

This approach has been adopted in the China guide-
lines for pharmacoeconomic evaluations.” A review of
the Chinese economic evaluation studies reported that
nearly half of the included studies employed a threshold
of three times GDP per capita as the basis to judge the
cost-effectiveness of evaluated interventions.** However,
the rationale for using this as the CET in the Chinese
setting is lacking. This could lead to potentially inappro-
priate resource allocation decisions being made based
on inconsistent and arbitrary use of thresholds and high-
lights the need for a China-specific CET. In fact, China
has made attempts to establish a threshold in decision
context. Studies performed for demand-side estimation
found that China’s CET is 1.5 times of GDP per capita
per QALY gained or 63% of GDP per capita per DALY
averted.®® However, estimations of demand-side WIP/Q
specific to China are not currently available. This study
aims to fill in the research gap by first, measuring
the maximum WTP/Q in Chinese general popula-
tion; second, measuring WIP/Q for different disease
scenarios: chronic diseases, rare diseases and terminal
diseases; and finally, estimating how these values vary by
sociodemographic factors.

METHODS

Patient and public involvement

Patients and members of the general public were involved
in the questionnaire development and pilot study.
Specifically, during the bid setting phase, we sought the
perspectives of individuals from the general public to ask
their opinions on what would be deemed an appropriate
amount for the bid values. Furthermore, in the subse-
quent pilot study, respondents were not only tasked with
completing the questionnaire but were also encouraged
to provide feedback on the appropriateness of the bid
values, the comprehensibility of the scenario descriptions
and their recommendations for necessary amendments
to the questionnaire.

Study participants

To investigate the WTP/Q, community residents,
including those living in any demographic, health or
socioeconomic conditions, were invited to participate in
the study. The inclusion criteria for participation were
Chinese citizens who can read and write in Chinese and
were aged 18 years or older. The exclusion criteria were:
(1) people highly dependent on medical care who may be
unable to give consent; (2) people with cognitive impair-
ment, an intellectual disability or a mental illness; and (3)
people who may be involved in illegal activities. To find the
understandability of the questionnaire and the appropri-
ateness of the bid value settings, a pilot study with a small
sample (n=20) was conducted. After the interview, partic-
ipants were invited to provide suggestions for improving
the questionnaire. The results of the pilot study did not
lead to any modification to the questionnaire. Before the
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formal interview, inclusion and exclusion criteria were
presented to all potential respondents, and the qualifi-
cation for participation was self-assessed. Those eligible
to participate in the study were provided with a written
consent form, and only those who were willing to partici-
pate in the study proceeded with the survey. We employed
a convenience sampling method to identify respondents
for the interviews in city-level or district-level hospitals in
Jiangsu province. Respondents were a mixed population
of healthy participants who underwent general health
examinations and patients with chronic diseases. Face-
to-face interviews were conducted between January and
April 2022. The interviewers were Master students being
trained in interview skills.

Contingent valuation method

In this study, we employed the contingent valuation
method (CVM) to estimate the WTP/Q. CVM, a stated
preference method, is often used to assign a monetary
value to a special good or service by presenting respond-
ents with hypothetical scenarios and asking them to make
choices.” It has been widely used worldwide to investi-
gate WTP for health-related benefits.”” * The National
Oceanic and Atmospheric Administration (NOAA)
developed guidelines for CVM performance.” In  this
study, we used quadruple-bounded dichotomous choice
CVM, where respondents were presented with a dichot-
omous choice to indicate whether they were willing to
pay a provided amount for health gains. Subsequently,
based on their responses, three additional amounts were
presented and corresponding choices were made. The
design of hypothetical scenarios in our study is consistent
with the NOAA guidelines.

Questionnaire and scenarios

The questionnaire contains three disease scenarios (ie,
chronic diseases, rare diseases and terminal diseases),
sociodemographic status and quality of life of the study
participants. Participants were shown three scenarios
successively and provided their WIP/Q) thresholds for all
the three scenarios. Participants were asked to imagine
that they had a disease that fell in each scenario and to
consider whether they were willing to pay a predefined
initial amount of money for a treatment if it could extend
their life by 1 year in perfect health:

Imagine that you have a common non-communicable
chronic disease (rare diseases in scenario B and terminal
diseases in scenario C). Assume that treatment A is able to
extend your life by 1 year. You will be completely healthy in
this extended year without any pains. However, the treat-
ment A is not covered by your public health insurance
scheme and you do not have any private health insurance
to pay for this treatment. All expenses will be paid out of
pocket. Suppose that treatment A will cost X Chinese ren-
minbi (RMB). In this case, are you willing to pay for treat-
ment A?

(X is the original bid value.)

Participants who answered ‘yes’ for the first bid value
will be asked a follow-up bid value with a higher amount
until the participate selected ‘no’ to the bid value, while
for those who answered ‘no’ for the first bid, we provided
decreasing bid values until they selected ‘yes’. After the
dichotomous choices, an open question was asked to
respondents for their perceived amount of WIP/Q for
each of the scenarios.

To enhance the comprehensibility of the scenarios
and minimise potential comprehension bias, we incor-
porated examples of commonly encountered diseases
into each scenario. Specifically, we used hypertension
and diabetes as examples for chronic diseases. Terminal
stage of malignant tumour was employed as an example
for terminal diseases. For rare diseases, we clarified their
low incidence rates (lower than 1/10 000) and presented
examples such as albinism and haemophilia.

Moreover, to address the anchoring effect, where
participants’ valuation varied according to the initial
bid values showed to them,?’6 we included two bid value
settings with different initial bids—thus creating two
versions of the questionnaires A and B. The bid values
of quadruple-bounded dichotomous choice CVM were
shown in figure 1. For questionnaire A, the opening bid
value was 70 000 RMB—approximately China’s GDP per
capita in 2020 (72 447 RMB).**! The limit bid was set at
five times GDP per capita (350 000 RMB) (figure 1A).
In questionnaire B, the first value was set at 0.5 times of
GDP per capita (35 000 RMB) in China in 2020 and the
limit bid was set at three times of GDP per capita (21 000
RMB) (figure 1B). The two versions of questionnaires
were randomly distributed to the participants.

Following their valuations, participants were asked
to nominate the reason for their valuation with choices
including: (a) this is my perceived value of 1 year of my
life in full health (rational valuation); (b) this is the
amount that I can afford (budget limitation); (c) I do
not think I will have this disease; and (d) I think the
treatment should be covered by health insurance. As the
protest answers were defined where participants refuse
to engage in the hypothesised CVM scenario or refuse to
state their WTP/ Q42 the latter two options were identi-
fied as protest responses and were deleted in sensitivity
analyses.

The second part is socioeconomic and demographic
status of participants, including their age, sex, educa-
tional attainment (1 primary school and below; 2 middle
school; 3 high school; 4 university and above), employ-
ment (1 employed; 2 retired; 3 unemployed), location
of residence (1 urban; 2 rural and urban-rural areas),
economic status and social health insurance. Of note,
economic status was measured using the household
consumption expenditure® and was categorised into
quintile groups. Status of social health insurance was
categorised into Urban Employee Basic Medical Insur-
ance and Urban-Rural Residents Basic Medical Insur-
ance (URRBMI) which was merged from the former New
Rural Cooperative Medical Schemes and Urban Residents
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Yes | What is the maximum value
would you be willing to pay?|

- iYes | If the expected cost is ¥
Yes If the expected cost is ¥ 350000, would you pay Between ¥ 210000 and ¥ 350000,
210000, would you pay for Treatment A? what is the maximum value
Yes [ 1£ the expected cost s ¥ for Treatment A? — No| would you be willing to pay?
| 140000, would you pay Between ¥ 140000 and ¥ 210000,
for Treatment A? No what is the maximum value would
illi ?
If the expected cost you be willing to pay’
is ¥ 70000, would you Between ¥ 70000 and ¥ 140000,
pay for Treatment A? | No | what is the maximum value
would you be willing to pay?

Y| Between ¥ 56000 and ¥ 70000,
what is the maximum value

| If the expected cost is ¥ .
would you be willing to pay?
No | 56000, would you pay Y g0 pay
? Yes
for Treatment A? Between ¥ 42000 and ¥ 56000,
If the expected cost is ¥ what is the maximum value
0| 42000, would you pay would you be willing to pay?
for Treatment A? Yes
If the expected cost is ¥ Betwe;en ¥ 3500_0 and ¥ 42000,
N 35000, would you pay what is the maximum value
for Treatment A? would you be willing to pay?
‘What is the maximum value
No .
would you be willing to pay?
Ves | What is the maximum value
would you be willing to pay?|
- iYes | If the expected cost is ¥
Yes If the expected cost is ¥ 210000, would you pay Between ¥ 70000 and ¥ 210000,
70000, would you pay for Treatment A? what is the maximum value
for Treatment A? —| 1d be willing t 9
Yes [ 1f the expected cost is ¥ No|would you be willing to pay
| 56000, would you pay N Between ¥ 56000 and ¥ 70000,
for Treatment A? © | what is the maximum value would
you be willing to pay?
If the expected cost
is ¥ 35000, would you Between ¥ 35000 and ¥ 56000,
pay for Treatment A? || No | what is the maximum value
would you be willing to pay?
Yes! Between ¥ 28000 and ¥ 35000,
oY what is the maximum value
No | If the expected cost is would you be willing to pay?
28000, would you pay
? Yes
for Treatment A? Between ¥ 21000 and ¥ 28000,
If the expected cost is ¥ what is the maximum value
021000, would you pay would you be willing to pay?
for Treatment A? Yes

Between ¥ 14000 and ¥ 21000,
what is the maximum value
would you be willing to pay?

If the expected cost is ¥
No| 14000, would you pay
for Treatment A?

‘What is the maximum value
would you be willing to pay?

Figure 1 Bid values of quadruple-bounded dichotomous choice contingent valuation method used in this study. (A) Bid
values for questionnaire A (with starting bid value 70 000 RMB) and (B) bid values for questionnaire B (with starting bid value
35 000 RMB). At each bidding node, participants were asked to imagine that they had a type of disease and consider whether
they were willing to pay for a treatment out of pocket if it could extend their life by 1 full year. Figure 1 only showed bid values
for scenario A but the bid value settings for three scenarios are the same. RMB, Chinese renminbi.
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Basic Medical Insurance. These two types of health insur-
ance combined cover 96% of the Chinese population.*

The third part of the questionnaire was to evaluate
the study participants’ health-related quality of life using
the five-level EuroQol five-dimensional questionnaire
(EQ-5D-5L). The responses were converted to health
state utilities using the EQ-5D-5L value set for China.*
Considering that a large proportion of the Chinese
general population reported full health with a utility of
1," the health status was divided into two groups: the
perfect health group whose utility equalled to 1 and non-
perfect health group whose utility was less than 1. The
questionnaire for this study was shown in online supple-
mental material 1.

Statistical analysis

Descriptive analysis was used to summarise the socio-
demographic characteristics of the study participants.
Difference tests including Student’s t-test, X test and
Kruskal-Wallis test were conducted to evaluate the socio-
demographic differences across two groups that used
different versions of questionnaires. A two-tailed p value
of 0.05 indicated statistical significance.

Considering that only interval outcomes instead of the
exact values were obtained from dichotomous choice
CVM, interval regression analysis suitable for modelling
interval outcomes was performed to estimate WIP/Q
and identify related factors using the following formula:

yi=xif +ei
where 3 is the coefficient value of covariates, x;, and ¢; is
the error term which is normally distributed. y; indicates
the interval outcome (y1;, yo;) determined by partici-
pants’ responses to the bid values, and its distribution will
be Pr (y1; < yi < y9;)-

We assumed that the study participants’ WTP was
higher than 0. Using X to represent the one-time GDP
per capita in China in 2020, the likelihood function for
the WTP/Q estimation with the first bidding of 70 000
RMB is as follows*”:

L = > InPr(y >5X)+ 3 InPr(3X <y <5X)
yi€ [5X, +00) 5i€ [3X,5X)
+ 3 InPr(2X < y;<3X)+ > InPr(X<y;<2X)
i€ [2X, 3X) i€ [X.2X)
+ 3 InPr (08X < y; < X) + > InPr (0.6X < y; < 0.8X)
yi€ [0.8X X) i€ [0.6X, 0.8X)
+ > InPr (0.5X < y; < 0.6X) + > InPr (0 < y; < 0.5X)
i€ [0.5X,0.6X) yi€ [0,0.5X)

The approach to estimate the WIP/Q for those who
were assigned with questionnaire B was similar to that for
questionnaire A, except that the bid values were modi-
fied accordingly. Finally, protest responses and valid
responses were identified according to the reasons of
WTP valuation from participants, and sensitivity anal-
yses were performed by removing protest responses to
test robustness of the results with all study participants.
Open-ended questions regarding respondents’ perceived
amounts of WIP/Q were also examined as a part of the
sensitivity analyses to explore WIP/Q preferences across
different diseases. The results were presented in RMB

and converted into US dollars using purchasing power
parities (US$1=3.52 RMB).* **

RESULTS

Table 1 presents the sociodemographic characteristics
of the study participants. A total of 896 study partic-
ipants completed the questionnaires. Most of the
study participants were aged below 45 years (78%),
were married (61%), and had high school educa-
tion or above (77%). The average per annum house-
hold expenditure was 140 438 RMB. There were 55%
participants living in rural or urban-rural areas. Half
of the respondents were covered by the URRBMI,
while one-third of them also had a complementary
commercial insurance. There were 578 respondents
(65%) who reported perfect health.

Compared with those who were assigned with ques-
tionnaire A, study participants with questionnaire B were
older (p<0.001), differed by educational characteris-
tics—for example, less likely to have completed univer-
sity (p<0.001), and more likely to reside in urban areas
(p<0.001). Respondents’ bid path responses of the CVM
were shown in online supplemental material 2.

Results of interval regression analysis are shown in
table 2. Predicted mean WTP/Q was 128 000 RMB
(approximately $36 364; 95% CI 124900 to 131 100 RMB),
which was equivalent to 1.76 times of GDP per capita in
China for chronic diseases (scenario A). The respective
WTP/Q was 149 500 RMB (approximately $42 472; 95%
CI 146400 to 152700 RMB) and 140 800 RMB (approxi-
mately $40 000; 95% CI 136 800 to 144 700 RMB) for rare
diseases and terminal diseases, which was equivalent to
2.06 and 1.94 times of GDP per capita, respectively.

Respondents living in urban areas were willing to pay
higher across all scenarios (p<0.01). WIP/Q was higher
in those with a higher household expenditure (p<0.01).
There was a positive association between the study partic-
ipants’ school educational attainment and their WIP/Q.
People with an education background of university or
above had significantly higher WIP/Q than those with
primary school education and below (p<0.02) after
controlling for their economic status. Of note, in scenario
A for general chronic diseases, study participants’ health-
related quality of life was an additional associated factor,
those who reported perfect health were willing to pay 181
000 RMB (approximately $51 420) more than those who
reported non-perfect health.

Mean WTP/Q was lower in respondents who were
assigned with the questionnaire starting with a lower
initial bid value across all disease scenarios (p<0.01).
For those with questionnaire A, their mean WIP/Q
was 155 100 RMB (approximately $44 063; 95% CI
151900 to 158300 RMB), 164 400 (approximately
$46 705; 95% CI 160800 to 168100 RMB) and 157
900 RMB (approximately $44 858; 95% CI 154 000 to
161700 RMB), while that for people using question-
naire B was 94 800 RMB (approximately $26 932; 95%
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Table 1 Socioeconomic and demographic characteristics of study participants
QA QB
Total N=447 N=449 Difference test
Variable n % %
Sex Male 452 50.45 213 47.65 239 53.23 p=0.095
Female 444 49.55 234 52.35 210 46.77
Age <25 250 27.9 155 34.68 95 21.16  p<0.001
26-35 295 32.92 122 27.29 173 38.53
36-45 151 16.85 76 17.00 75 16.70
46-55 125 13.95 62 13.87 63 14.03
>55 75 8.37 32 7.16 43 9.58
Household consumption expenditure 140.4+18.6 146.5+187.5 134.4+184.1 p=0.167
(1000 RMB)
Marital status Unmarried 324 36.16 178 39.82 153 34.08 p=0.305
Married 546 60.94 257 57.49 281 62.58
Widowed 9 1.00 1.34 0.89
Divorced 15 1.67 1.12 2.00
Other 2 0.22 0.22 0.45
Educational level Primary school and below 73 8.15 19 4.25 54 12.08 p<0.001
Middle school 130 14.51 58 12.98 72 16.04
High school 159 17.75 74 16.55 85 18.93
University and above 534 59.60 296 66.22 238 53.01
Employment status Employed 624 69.64 302 67.56 322 71.71  p=0.372
Retired 30 335 17 3.80 13 2.90
Unemployed 242 27.01 128 28.64 114 25.39
Location of residence Urban 399 4453 228 51.01 171 38.08 p<0.001
Rural and urban-rural areas 497 55.47 219 49.00 278 61.92
Number of household members 1 52 580 19 4.25 33 7.35 p=0.524
2 96 10.71 35 7.83 61 13.59
8 279 31.14 161 36.02 118 26.28
4 219 24.44 114 25.50 105 23.39
>5 250 27.90 118 26.40 132 29.40
SHI UEBMI 403 4498 190 4251 213 47.44  p=0.053
URRBMI 462 51.56 246 55.03 216 48.11
None 31 346 11 2.46 20 4.45
Commercial insurance Yes 273 30.67 138 31.08 135 30.27 p=0.793
No 617 69.33 306 68.92 311 69.73
EQ-5D-5L utility*® Perfect health 578 64.51 293 65.55 285 63.47 p=0.517
Non-perfect health 318 35.49 154 34.45 164 36.53

Perfect health: EQ-5D-5L utility=1; non-perfect health: EQ-5D-5L utility <1.
EQ-5D-5L, five-level EuroQol five-dimensional questionnaire; Q_A, questionnaire A; Q_B, questionnaire B; RMB, Chinese renminbi; SHI, social
health insurance; UEBMI, Urban Employee Basic Medical Insurance; URRBMI, Urban-Rural Residents Basic Medical Insurance.

CI 92800 to 96 800 RMB), 129 300 RMB (approxi-
mately $36 733; 95% CI 126 600 to 132100 RMB) and
119 700 RMB (approximately $34 006; 95% CI 114 900
to 124 600 RMB) for chronic disease, rare disease and
terminal disease scenarios, respectively.

The sensitivity analyses showed that after removing
protest responses, the mean WITP/Q was consistently
higher than that in the base case analysis. The corre-
sponding WTP/Q was 132 000 RMB (approximately

$37 500; 1.82 times of GDP per capita; 95% CI 128900
to 135100 RMB) for chronic diseases, 152 700 RMB
(approximately $43 381; 2.10 times of GDP per capita;
95% CI 149400 to 156000 RMB) for rare diseases and
143 600 RMB (approximately $40 795; 1.98 times of GDP
per capita; 95% CI 139500 to 147700 RMB) for terminal
diseases, respectively. Moreover, socioeconomic variables
and specific groups related to WIP/Q were the same as
those without removing protest responses (table 3).
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Table 2 Interval regression results for WTP per QALY gained in different scenarios

Chronic diseases Rare diseases Terminal diseases

Variables B P value B P value B P value
Questionnaire A
B -5.38 0.00 -2.67 0.00 -3.68 0.00
Sex Male
Female -1.17 0.10 -1.18 0.16 -1.35 0.13
Marital status Unmarried
Married 0.51 0.68 -0.17 0.91 1.75 0.26
Widowed -1.04 0.79 5.45 0.24 8.31 0.09
Divorced -5.95 0.05 —-6.56 0.05 -4.08 0.26
Other 2.99 0.69 -2.44 0.84 66.82 0.97
Location of Urban
residence
Rural and urban-  -2.62 0.00 -3.82 0.00 -3.96 0.00
rural areas
Household Low
consumption Low-middle -1.02 0.36 -0.79 0.54 -1.86 0.18
expenditure .
Middle 2.01 0.05 1.32 0.26 1.12 0.38
High-middle 1.03 0.33 1.45 0.24 1.74 0.19
High 5.17 0.00 4.39 0.00 4.19 0.01
SHI UEBMI
URRBMI -0.20 0.82 -1.33 0.18 -1.21 0.26
None 1.04 0.61 -0.48 0.83 -0.49 0.84
Commercial Yes
insurance
No 0.48 0.55 -0.79 0.40 -0.83 0.41
Educational level Primary school and
below
Middle school 1.01 0.53 1.35 0.46 -0.08 0.97
High school 1.27 0.45 3.73 0.05 2.25 0.28
College and above 4.09 0.02 6.94 0.00 5.54 0.01
Age <25
26-35 0.15 0.92 1.32 0.41 -0.81 0.64
36-45 -0.13 0.94 3.10 0.12 -1.67 0.43
46-55 1.19 0.51 3.02 0.15 1.07 0.64
>55 -1.12 0.61 1.58 0.53 -0.24 0.93
Employment status  Employed
Retired -1.84 0.40 -1.36 0.59 -1.82 0.51
Unemployed 0.65 0.54 0.66 0.58 0.61 0.64
EQ-5D-5L utility Perfect health
Non-perfect health -1.81 0.02 -1.05 0.23 -0.39 0.68
Constant 13.46 0.00 13.08 0.00 14.66 0.00

Perfect health: EQ-5D-5L utility=1; non-perfect health: EQ-5D-5L utility <1.

EQ-5D-5L, five-level EuroQol five-dimensional questionnaire; QALY, quality-adjusted life year; SHI, social health insurance;

UEBMI, Urban Employee Basic Medical Insurance; URRBMI, Urban-Rural Residents Basic Medical Insurance; WTP,

willingness to pay.
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Table 3 Interval regression for WTP per QALY gained in disease scenarios after excluding protest responses

Variables Chronic diseases Rare diseases Terminal diseases
B P value B P value B P value
Questionnaire A
B -5.47 0.00 -2.76 0.00 -3.77 0.00
Sex Male
Female -1.25 0.09 -1.43 0.09 -1.69 0.06
Marital status Unmarried
Married 0.34 0.79 -0.15 0.92 1.67 0.29
Widowed -1.20 0.76 5.56 0.23 8.29 0.10
Divorced -3.77 0.22 -5.48 0.12 -3.33 0.38
Other 2.57 0.74 11.04 0.23 71.22 0.95
Location of Urban
residence
Rural and urban-  -2.53 0.00 -3.85 0.00 -3.89 0.00
rural areas
Household Low
consumption Low-middle -1.16 0.31 -0.75 0.57 -1.93 0.17
expenditure .
Middle 2.15 0.04 1.59 0.18 1.25 0.33
High-middle 1.30 0.23 1.80 0.15 1.78 0.19
High 5.83 0.00 5.12 0.00 4.78 0.00
SHI UEBMI
URRBMI -0.14 0.88 -1.27 0.21 -1.06 0.34
None 1.36 0.51 -0.67 0.77 -0.61 0.80
Commercial Yes
insurance
No 0.44 0.59 -1.08 0.28 -1.10 0.28
Educational level Primary school and
below
Middle school 1.15 0.48 1.51 0.41 0.01 1.00
High school 1.03 0.54 3.80 0.05 2.45 0.25
College and above 3.61 0.04 6.82 0.00 5.53 0.01
Age <25
26-35 0.15 0.92 1.32 0.42 -0.68 0.70
36-45 0.47 0.79 3.17 0.12 -1.33 0.54
46-55 0.82 0.66 2.79 0.19 1.09 0.64
>55 -1.69 0.44 1.24 0.62 -0.33 0.90
Employment status  Employed
Retired -1.75 0.43 -1.33 0.60 -1.76 0.52
Unemployed 0.57 0.59 0.54 0.66 0.46 0.73
EQ-5D-5L utility Perfect health
Non-perfect health -1.92 0.01 -1.30 0.14 -0.73 0.44
Constant 14.16 0.00 13.61 0.00 15.18 0.00

Perfect health: EQ-5D-5L utility=1; non-perfect health: EQ-5D-5L utility <1.
EQ-5D-5L, five-level EuroQol five-dimensional questionnaire; QALY, quality-adjusted life year; SHI, social health insurance; UEBMI, Urban
Employee Basic Medical Insurance; URRBMI, Urban-Rural Residents Basic Medical Insurance; WTP, willingness to pay.
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The results of participants’ perceived amounts of
WTP/Q also revealed that participants had the highest
WTP for rare diseases, followed by terminal diseases. The
average perceived WTP amount for chronic diseases was
161 600 RMB (approximately $45 909; 95% CI 146 600
to 176600 RMB), while for rare diseases and terminal
diseases, it was 195 100 RMB (approximately $55 426;
95% CI 176400 to 213800 RMB) and 189 000 RMB
(approximately $53 693; 95% CI 170600 to 207400
RMB), respectively.

DISCUSSION

This study estimated the WTP for one QALY among
the Chinese general population under three disease
scenarios. Using CVM, we found that Chinese WIP/Q
varied significantly across kinds of diseases, which was
128 000 RMB (approximately $36 364; 1.76 times of GDP
per capita), 149 500 RMB (approximately $42 472; 2.06
times of GDP per capita) and 140 800 RMB (approxi-
mately $40 000; 1.94 times of GDP per capita) for general
chronic diseases, rare diseases and terminal diseases,
respectively. In each disease scenario, participants living
in urban areas, having more educational attainment or
living in better economic status were willing to pay higher
for each disease scenario.

The 1.76-2.06 times of GDP per capita estimated in this
study represents the WTP preference of health improve-
ment among the general population. Results are compa-
rable with previous studies in other countries or regions,
and the reported WIP/Q in the Netherlands (1.61-2.51
times GDP per capita), South Korea (1.24-1.48 times
GDP per capita), Taiwan, China (1.25-1.35 times GDP
per capita) and Finland (1.81 times GDP per capita)**™!
agreed with our study. China has also made several
attempts on WIP/Q estimation in the last decade. A
study conducted in 2009 reported a lower WIP/Q than
ours (0.72 times GDP per capita) 2 Two potential reasons
account for the differences. On the one hand, the
previous study measured WTP for health improvement
from current health state to perfect health, while in our
study, we posed the scenario of moving from different
illness to total health. The health state for general people
is usually better than patients therefore requiring less
cost to achieve perfect health, leading to lower WTP. This
explanation is supported by studies in Thailand.”** On
the other hand, demand for health and healthcare among
the Chinese general population has increased in the
last decade, leading to higher WTP for health improve-
ment,”” and also implied the significance of updated
WTP/Q studies. Another recent estimation using similar
methods to ours reported a WTP of 1.75 times GDP per
capita and supported our findings.”® Our study revealed
a 12 800 RMB (approximately $3636) higher WIP/Q
for terminal diseases than general chronic diseases. Our
results are consistent with earlier studies in Japan, Thai-
land and the USA which also indicated WTP/Q varied
across diseases,” % while findings from Iran and Japan

reported higher WIP/Q) in serious diseases than other
conditions.' ** These findings are consistent with the
health technology assessment agencies when they deter-
mine the cost-effectiveness of treatments for different
disease scenarios. For example, NICE in the UK has estab-
lished a standard threshold of £20000-30000 per QALY
for most common diseases. This threshold can increase
to £50000 and £300 000 per QALY gained for end-of-life
treatments and very rare diseases, respectively.'® Australia
has also implemented a Life Saving Drugs Program
to fund essential medicines for individuals with rare
and life-threatening diseases, even if these medicines
failed to meet cost-effectiveness criteria for inclusion in
the Pharmaceutical Benefits Scheme.'” While various
studies may present varying estimates of WIP/Q across
different countries, a common trend emerges: WIP/Q
for terminal or rare diseases consistently exceeds that for
common chronic diseases.”” ' % One potential reason
might be differential disease burden. Terminal diseases
such as cancer usually cause severe consequences
including painful symptoms and short survival time.
The fact that treatments for terminal diseases are often
more costly could also partly explain the high WTP. For
example, cancer has been reported to have the greatest
impact on family economic living standard, while stroke
has the highest risk of causing poverty.”’ The issue is
also challenging patients and the healthcare system in
other countries and, as a response, NICE increased the
threshold from £20 000-30000 for general technologies
to £50 000 for end-of-life interventions in 2009.°* Another
explanation could be the present biased preference
rationale extracted from behavioural economics: people
tend to disproportionately place more weight on imme-
diate compared with future concerns.”” In the scenario
of a terminal disease, dying immediately could be more
frightening for most individuals than dying later for
chronic diseases. Therefore, they would place a higher
value on extending their lives for 1 more year immediately
than they would for 1 more year occurring many years
later. This results in a higher WTP for terminal diseases.
Another interesting finding is that the highest WIP/Q
was found for rare diseases, 16.80% and 6.18% higher
than chronic diseases and terminal diseases, respectively.
Often being caused by genetic disorders, rare diseases
are characterised by severe symptoms through the entire
life and causing shortened survival time.** The price of
interventions is also disproportionately high because the
cost of treatment development could only be recouped
from the small patient groups.” For example, a system-
atic review reported an annual cost of almost €300000
per patient for rare disease treatment.”® The required
long-term care of patients further increased both the
disease burden and economic burden,®” leading to high
WTP. It suggests that rare diseases should be particularly
considered in resource allocation decisions.

Similar with existing evidence, socioeconomic status
was also found to be related to WIP/Q in this study. The
positive association of economic status and WTP/Q has
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Figure 2 Supply-side CET and demand-side WTP/Q in different countries. This figure was used for comparison of supply-side
CET and demand-side WTP/Q in different countries. Considering that most countries had more than one estimate, this figure
summarised all the results found. The bottom of each bar represents the maximum value in each context while the top of the
bar shows the minimum value. Full details could be found in online supplemental material 3. CET, cost-effectiveness threshold;
GDP, gross domestic product; WTP/Q, willingness to pay per quality-adjusted life year gained.

been widely reported. Rich individuals would be able
to spend more on health improvement and value their
health more than the poor. A study found that 1% higher
income was related to 0.6% increase of WITP/ Q.68 Addi-
tionally, more health knowledge and better healthcare
access ability of individuals with higher educational level
and those living in urban areas account for their rela-
tionship with higher WIP/ Q.69 The WTP/Q difference
across socioeconomic status indicates distributional issue
in healthcare resource allocation, especially for socioeco-
nomically vulnerable subpopulation, and implies flexible
threshold in decision-making.

Another commonly used approach to estimate a CET
is from the supply side. In China, supply-side estimation
reported a CET of 1.50 times GDP per capita every QALY
gained or 0.63 times GDP per capita for every DALY
averted,635 while that from demand side is 0.77-2.06 times
GDP per capita for a QALY gained. This is in line with
results from other countries or regions. From existing
estimates, we found that in many countries including
Australia, Denmark, Japan, the Netherlands, Finland,
Spain and Sweden, thresholds estimated from supply
side are lower than that from demand side which are
commonly measured by WIP (figure 2 and online supple-
mental material 3). Differences in these values could be
attributed to the notion that supply-side threshold esti-
mates are established under budget constraints, while
demand-side WTP thresholds are not explicitly so; they
tend to measure individual health preference and reflect
the social net benefits of medical treatment.'? ™ Although
the notion of budget-constrained maximisation in prin-
ciple should more realistically reflect social preferences,
it has been argued that lower thresholds limit the incen-
tives in innovation needed to drive innovation in the long
run.”

Findings of this study that people’s WIP/Q changes
with types of diseases and socioeconomic status strength-
ened our belief that more factors should be taken into
consideration when determining CET in a context, and

this applies in most countries around the world. Studies
in other countries have also stated the impropriety of
applying one fixed threshold in all cases,”™ and agreed
to incorporate conditional health preferences on societal
decisions.”” On the other hand, an explicit condition-
specific threshold category may cause discrimination
against a specific group of population.”® A plausible
solution could be an indistinct threshold with explicit
reasonable range of adjustments based on previous
decision-making practice, country’s healthcare budget
and population health preference. Approaches like
multicriteria decision analysis framework, which aims to
evaluate the value of an intervention by incorporating
other factors that could have impact on value estima-
tion,”” could be helpful in CET determination.

This study generated new evidence of WIP/Q for
different diseases in the Chinese general population
and potentially enables differential thresholds to be
used for decision-making. However, limitations of this
study should be acknowledged. First, only broad groups
of disease rather than specific diseases were presented.
Although interviewers were trained to explain the
differences and listed some examples for each kind of
diseases, participants may have had difficulty in under-
standing the hypothesised conditions.”® Second, it
has been stated that double-bounded CVM, though is
believed better than single-question investigation, may
cause risk of partici%)ants’ resistance by asking them
follow-up questions.”” Our study employed quadruple-
bounded method hence also faces the same problem
and the resulting potential bias. It is also important
to note that due to the use of a convenience sample
from a single province, the results might not fully
represent the WIP/Q for the entire Chinese popula-
tion. Nonetheless, the correlations observed between
individuals’ demographic and socioeconomic status
and their WTP/Q could have potential applicability
to other subpopulations in China, contributing to
predicting WTP/Q within the broader Chinese general
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population. Further studies are expected to address the
limitations.

CONCLUSIONS

This study estimated a WTP of 1.76-2.06 times GDP per
capita for 1 additional healthy year among the Chinese
general population, a value that is consistent with similar
studies done in China and internationally. As the WITP/Q
thresholds vary across disease scenarios and across soci-
oeconomic groups, there is an argument for tailored
rather than generalised CETs to better reflect community
preferences. Our estimates are important in enabling
the expansion in use of health technology assessments
and economic evaluations to inform decision-making
and ultimately enable China to achieve universal health
coverage with limited resources.
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