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Abstract

Purpose The aim of this study was to examine the impact

of demographic and cultural factors on health preferences

among Chinese general population.

Methods The Chinese EQ-5D-5L valuation study was

conducted between December 2012 and January 2013. A

total of 1296 participants were recruited from the general

public at Beijing, Chengdu, Guiyang, Nanjing, and She-

nyang. Each participant was interviewed to measure pref-

erences for ten EQ-5D-5L health states using composite time

trade-off and seven pairs of states using discrete choice

experiment (data were not included in this study). At the end

of the interview, each participant was also asked to provide

their demographic information and answers to two questions

about their attitudes towardswhether bad living is better than

good death (LBD) and whether they believe in an afterlife.

Generalized linearmodel and random effects logisticmodels

were used to examine the impact of demographic and cul-

tural factors on health preferences.

Results Participants who had serious illness experience

received college or higher education, or agree with LBD

were more likely to value health states positively and have

a narrower score range. Participants at Beijing were more

likely to be non-traders, value health states positively, less

likely to reach the lowest possible score, and have narrower

score range compared with all other four cities after con-

trolling for all other demographic and culture factors.

Conclusions Health state preference is significantly

affected by factors beyond demographics. These factors

should be considered in achieving a representative sample

in valuation studies in China.

Keywords EQ-5D � Health state preference � Composite

time trade-off � Demographic � Cultural

Introduction

‘‘Preference refers to the set of assumptions related to

ordering some alternatives, based on the degree of satis-

faction, enjoyment or utility they provide, a process which

results in a real or imagined optimal choice [1]’’. Health

preference is the preference towards a particular health

state or outcome. Values and utilities are types of mea-

surements of the preference for a specific health state or

health outcome, which are measured under certainty and

uncertainty, respectively [2]. As the results of assessment

of health outcome, preference-based health utilities or

values are used to calculate quality-adjusted life years

(QALY) in economic evaluation which generates a com-

pelling evidence for health policy decision-making.

Factors affecting health preferences have been exten-

sively studied and reported in the literature. The majority

of studies explored differences in health preferences by

demographic factors including sex, age, ethnicity, race,

and religion [3–8]. A recent study showed that compared
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with mainland Chinese, Singaporean Chinese were more

likely to value extremely poor EuroQol Five-Dimension

Five-Level Questionnaire (EQ-5D-5L) health states as

worse than death [3]. Another study showed that Chinese,

Malays, and Indians in Singapore had similar preferences

for Health Utilities Index Mark 3 health states [9]. A

study found that older adults or Hispanics preferred to

reduce lifespan over depression, anxiety, and fatigue

compared with younger adults or non-Hispanics, respec-

tively [4], while Asians were found to be more likely to

have higher preferences than the Whites for same health

states among the US population [6]. However, little is

known about factors affecting health preferences in

China.

View on life and death has been an important part of the

Chinese culture since ancient times. There’s a famous old

Chinese saying, ‘‘bad living is better than a good death

(LBD)’’, which reflects the Chinese people’s desire for

survival and endurance for suffering. Here the ‘‘bad living’’

not only includes the poor health status, but also includes

the bad environment and social relation [10]. Living means

hope, and death means nothing. However, influenced by

the Buddhism and Taoism, a lot of Chinese people also

believe in afterlife (AL) for thousands of years. More

recently, ‘‘good death’’ has been discussed in related to

euthanasia and end of life care [11]. An American study

showed that patient’s attitudes towards the ‘‘bad living’’

and ‘‘good death’’ had a significant correlation with their

preferences for the severe side effects of treatment for

melanoma [12]. No study on the relationship between LBD

and AL and time trade-off (TTO) values has been studied.

Therefore, we were interested in how participants’ view on

life and death distributed, and how their view impacted

their health state preference in China.

The primary objective of the present study was to

identify demographic and cultural factors that affect health

preferences in China.

Methods

The instrument

The EuroQol Five-Dimension Questionnaire (EQ-5D) is

widely used as an indirect measure of health utilities. It

measures health status in five dimensions, including mobil-

ity, self-care, usual activities, pain/discomfort, and anxiety/

depression with three-level response options for no, some,

and extreme problems. A new version which keeps the same

five dimensions but with five-level response options to

reflect no, slight, moderate, severe, and extreme problems

was recently developed (called the EQ-5D-5L) [13, 14]. We

used selected health states defined by the EQ-5D-5L.

The China EQ-5D-5L valuation study

Overview

The China EQ-5D-5L valuation study was to develop a

value set based on the societal preference for China. The

main preference elicitation techniques were the composite

time trade-off (cTTO) and discrete choice experiment

(DCE). This study was conducted from November 2012 to

January 2013 and was carried out in five cities of the

mainland China including Beijing, Chengdu, Guangzhou,

Nanjing, and Shenyang [15]. Data were collected through

face-to-face interviews facilitated by a computerized sur-

vey software, the EuroQol Group’s Valuation Technology

(EQ-VT) developed by the EuroQol Group [16].

This present study only used the cTTO data and

demographic information from the China EQ-5D-5L val-

uation study. The development of EQ-5D-5L value set

among Chinese population is still ongoing.

Sampling

Participants were randomly recruited from the streets and

general public places in the five cities using quota sampling

in terms of age, sex, and educational level according to the

Sixth National Population Census [17]. Within each city,

respondents were recruited from at least five different

administrative districts. The recruitment sites included: (1)

library, hospital, university, and other institutions; (2)

community and park; and (3) shopping street (or mall) and

restaurant.

Participant inclusion criteria were as follows: (1) age of

16 years old or older; (2) without any cognitive impairment

and not currently experiencing serious illness; (3) able to

read and communicate in mandarin; and (4) without serious

vision and hearing problems. No more than one person per

household was interviewed.

The sample size was determined according to a multi-

country pilot study conducted by the EuroQol group fol-

lowed the international EQ-5D-5L valuation protocol [16].

Health state selection

Health states were selected for cTTO section and DCE

section, based on the results from the multi-country pilot

study [16, 18]. A total of 86 health states were selected for

the cTTO section. These health states were blocked into ten

groups with each having ten states. One of the five very

mild states with only one dimension at level 2 (i.e. 21111,

12111, 11211, 11121, 11112) and the worst state with all

the five dimensions at level 5 (i.e. 55555) were included in

every group. For DCE section, 196 pairs of EQ-5D-5L

health states were randomly assigned into 28 blocks with
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seven pairs within each block. Each participant was ran-

domly assigned a block number, and the health states/pairs

within each block were presented in a random order.

Preference elicitation techniques

The cTTO uses the traditional TTO for states better than

dead and the lead time TTO (LT-TTO) for states worse

than dead. The cTTO starts with 10 years in full health

and then die (Life A) or 10 years in the state being valued

and then die (Life B). For health states better than dead,

participants are asked to trade-off time in Life A in order

to avoid living in Life B until they consider there is no

difference between Life A and Life B. For severe health

states, participants may trade-off all 10 years in Life A

and still prefer Life A. If this was the case, the participant

was presented the LT-TTO with 10-year lead time in full

health and then die (Life A) or 10-year lead time in full

health followed by 10 years in the state being valued and

then die (Life B). Then, participants can keep on trading

off time in Life A until they consider Life A and Life B

are about the same. Health utility is calculated using

(X - 10)/10 where X is the number of years in Life A at

which participants considered the two options are about

the same. The cTTO-derived health utilities ranged from

-1 to 1.

DCE presented two EQ-5D-5L health states to partici-

pants at a time, and let participants to image living in each

of the two states and choose the better one. This paper

reports the findings using the cTTO data only.

The interview process

Through face-to-face interview, each participant was

explained the purpose of the study. Participants were firstly

asked to evaluate their current health status using the EQ-

5D-5L. In order to help participants understand the pro-

cedure of cTTO, a wheelchair example was first demon-

strated followed by valuation of ten hypothetical EQ-5D-

5L health states. After the cTTO task completed, partici-

pants were asked whether they agree that it is easy to

understand the cTTO questions, decide the indifferent

point, and tell the difference between EQ-5D-5L health

states. A supplemental questionnaire was designed to col-

lect demographic and cultural information at the end of the

interview. We asked two cultural-related questions: whe-

ther agree with LBD and whether believe in AL. Partici-

pants can choose from ‘‘strongly agree’’, ‘‘somewhat

agree’’, ‘‘somewhat disagree’’, and ‘‘strongly disagree’’ for

LBD question. Four options were provided for the AL

question, ‘‘there will be a happy afterlife’’, ‘‘there will be

an afterlife, but not sure whether happy or not’’, ‘‘I don’t

know if there will be an afterlife or not’’, and ‘‘nobody will

have an afterlife’’.

Training and quality control

A total of 31 interviewers attended an eight-hour training

session which covered introduction of the EQ-5D-5L and

the cTTO and DCE, explanations for possible questions, as

well as mock interviews conducted between interviewers.

After training, each interviewer was asked to finish at least

two interviews with strangers to practice the interview

skills as a pilot test. Throughout the data collection, two

study coordinators downloaded the interview data sheet

and analysed it on a daily basis. Interviews ended before

completing the TTO session were considered incomplete.

Statistical analysis

This study aimed to investigate the participants’ behaviour

in responding to health preference questions and what

factors might affect their responses. Specifically, we used

four indicators: (a) whether or not a health state is valued at

1 which indicates that participants are not willing to trade-

off life to avoid living in an impaired state (i.e. non-trader,

model 1); (b) whether a health state is valued positively or

negatively (model 2); (c) whether or not a health state is

valued at -1 which is the lowest possible cTTO value that

can be observed using the cTTO (model 3); and (d) the

difference between the highest and lowest cTTO scores

valued by each participants (i.e. the cTTO score range,

model 4). We did not use actual utility values as these are

primarily determined by the severity of the health states.

The factors included as explanatory variables were

demographics such as age, gender, education, employment,

residence, health insurance, and serious diseases experi-

ence as well as the responses to LBD and AL questions.

There was no specific definition or explanation of ‘‘serious

disease’’. If participants asked for the definition, the stan-

dard answer was ‘‘please answer the question according to

your own understanding’’.

Since distribution of cTTO score range was non-normal,

and the residues did not meet the basic assumption of

homogeneity of variance, generalized linear regression

model (GLM) with identity link function was used to

examine the impact of the factors on the score range. Since

each participant valued ten health states, random effects

(RE) logistic regression models were used to assess the

impact of the factors on health state preference (i.e. non-

trading, positively, or reaching the lowest possible score).

All statistical analyses were conducted with two-tailed test

at significance level of 5 % in STATA 12.0 (StataCorp LP,

Texas, USA).
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Results

A total of 1328 participants were recruited and interviewed

in the valuation study with a response rate of 68.4 % (1942

individuals were approached). Among all the recruited

participants, 32 did not complete the interview and were

excluded from the analysis. For the 1296 completed

interviews (without any missing value), the mean interview

time was 31.9 min (range 17.0–68.6 min). The mean

(standard deviation) age was 42.3 (16.2) years, with

49.85 % female, 65.05 % urban residents, and 29.48 %

full-time employed. The demographics and responses to

LBD and AL questions are shown in Table 1. There were

significant differences in proportions of participants living

in urban areas, with high school or lower education, full-

time employed, and covered by national health insurances

between the five cities (Table 1). Compared to the Chinese

general population, the study sample had higher

Table 1 Demographics of the participants in the Chinese EQ-5D-5L valuation study

All

(n = 1296)

Beijing

(n = 262)

Chengdu

(n = 256)

Guiyang

(n = 261)

Nanjing

(n = 267)

Shenyang

(n = 250)

P valuea

Age mean (SD), years 42.3 (16.2) 41.9 (16.1) 42.7 (16.7) 42.6 (16.3) 42.2 (16.3) 42.0 (15.5) 0.867

Age group, years (%) 1.000

16–19 109 (8.41) 23 (8.78) 23 (8.98) 21 (8.05) 21 (7.87) 21 (8.40)

20–29 229 (17.67) 50 (19.08) 43 (16.80) 48 (18.39) 46 (17.23) 42 (16.80)

30–39 244 (18.83) 47 (17.94) 48 (18.75) 48 (18.39) 53 (19.85) 48 (19.20)

40–49 272 (20.99) 54 (20.61) 54 (21.09) 54 (20.69) 57 (21.35) 53 (21.20)

50–59 220 (16.98) 45 (17.18) 43 (16.80) 46 (17.62) 44 (16.48) 42 (16.80)

C60 222 (17.13) 43 (16.41) 45 (17.58) 44 (16.86) 46 (17.23) 44 (17.60)

Female (%) 646 (49.85) 132 (50.38) 129 (50.39) 132 (50.57) 129 (48.31) 125 (50.00) 0.985

Residence of origin 0.000

Urban 843 (65.05) 176 (67.18) 153 (59.77) 156 (59.77) 155 (58.05) 203 (81.20)

Rural 453 (34.95) 86 (32.82) 103 (40.23) 105 (40.23) 112 (41.95) 47 (18.80)

Education (%) 0.000

Less than high school 543 (41.90) 77 (29.39) 145 (56.64) 116 (44.44) 108 (40.45) 97 (38.80)

High school 462 (35.65) 126 (48.09) 69 (26.95) 88 (33.72) 91 (34.08) 88 (35.20)

College or higher 291 (22.45) 59 (22.52) 42 (16.41) 57 (21.84) 68 (25.47) 65 (26.00)

Employment status 0.000

Full-time employee 382 (29.48) 99 (37.79) 55 (21.48) 77 (29.50) 81 (30.34) 70 (28.00)

Retired 240 (18.52) 63 (24.05) 58 (22.66) 36 (13.79) 40 (14.98) 43 (17.20)

Other 626 (48.30) 98 (37.4) 120 (46.88) 141 (54.03) 132 (49.44) 135 (54.00)

Unemployed 48 (3.70) 2 (0.76) 23 (8.98) 7 (2.68) 14 (5.24) 2 (0.80)

Health insurance 0.000

Urban employee health insurance 534 (41.20) 135 (51.53) 86 (33.59) 93 (35.63) 107 (40.07) 113 (45.20)

Other insurance 618 (47.69) 77 (29.39) 156 (60.93) 149 (57.09) 124 (46.45) 112 (44.80)

National health insurance 89 (6.87) 44 (16.79) 5 (1.95) 9 (3.45) 29 (10.86) 2 (0.80)

No health insurance 55 (4.24) 6 (2.29) 9 (3.52) 10 (3.83) 7 (2.62) 23 (9.20)

Views on LBD 0.814

Agree with LBD 650 (50.15) 127 (48.47) 132 (51.56) 130 (49.81) 129 (48.31) 132 (52.80)

Disagree with LBD 646 (49.85) 135 (51.53) 124 (48.44) 131 (50.19) 138 (51.69) 118 (47.20)

Views on AL 0.227

Belief in ALb 357 (27.55) 74 (28.24) 62 (24.22) 62 (23.75) 84 (31.46) 75 (30.00)

Don’t know if there’s an AL or not 401 (30.94) 87 (33.21) 83 (32.42) 88 (33.72) 66 (24.72) 77 (30.80)

Nobody will have an AL 538 (41.51) 101 (38.55) 111 (43.36) 111 (42.53) 117 (43.82) 98 (39.20)

The values presented are numbers (percentage) unless otherwise stated

LBD living is better than dead, AL afterlife
a Chi-square test for frequency, and one-way ANOVA for mean in five cities
b The ‘‘belief in AL’’ category includes two responses: ‘‘there will be a happy afterlife’’ and ‘‘there will be a afterlife, but not sure whether it’s

happy or not’’
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proportions of people with college or higher education,

unemployed, and living in urban area [17, 19]. Figures 1, 2,

and 3 show the histograms of all cTTO scores grouped by

cities, attitudes towards LBD and AL. Participants from

Beijing or who agreed with LBD had less health states

valued as -1 than participants from other four cities or

disagreed with LBD.

Table 2 shows the GLM and RE logistic regression

results. Participants with college or higher education were

more likely to be non-traders, value states positively, and

have narrower score range. Participants experienced seri-

ous diseases (either by themselves or through taking care of

others who had serious diseases) were also more likely to

value health states positively. Compared with the other four

cities, the participants from Beijing were more likely to be

non-traders, value health states positively, and less likely to

reach the lowest possible score, and their cTTO score range

was narrower after controlling for all other factors con-

sidered in the model.

Participants who either strongly or somewhat agreed

with LBD were more likely to be non-trader, value health

states positively, and less likely to reach the bottom of the

score scale compared with those who disagreed with LBD.
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b don’t know if there’s an AL or
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Also, the difference between the highest and lowest values

was also significantly smaller among those who agreed

with LBD. Compared with those who believed ‘‘nobody

will have an AL’’, participants who believed AL (whether

the AL will be happy or not) were more likely to value

health states positively. The effects from the belief in LBD

and AL remained significant even after controlling for all

other variables in a single model.

Discussion

This study investigated the impact of demographic and

cultural factors on health state preferences. We found that

participants who receive college or higher education or live

in Beijing exhibited more positive attitude in health state

preference. It is also interesting to reveal that participants’

view on life and death has a significant impact on their

health state preference after controlling for demographic

factors. These factors that are associated with more positive

state preference are also associated with significantly nar-

rower score range which implies the larger incremental

cost-effectiveness ratio in economic evaluation, everything

else equal.

It seems there is no disagreement on achieving a rep-

resentative sample in deriving a population-based value set

to support resource allocation decision-making. However,

the challenge is what defines ‘‘representativeness’’. Dif-

ferent jurisdictions might have to understand their local

population and cultural characteristics in the context of

eliciting health preference and then define the most suitable

criteria for ‘‘representativeness’’.

Table 2 Impact of demographic and cultural factors on health state preference

Model 1a Model 2a Model 3a Model 4b

cTTO = 1 cTTO C 0 cTTO = -1 cTTO score range

Age 0.998 (0.006) 1.003 (0.004) 0.999 (0.007) -0.001 (0.001)

Male 1.206 (0.184) 1.194 (0.121) 0.991 (0.194) -0.072 (0.028)**

College or higher education 1.554 (0.300)* 1.377 (0.187)* 0.793 (0.209) -0.102 (0.035)**

Full-time employee 0.843 (0.162) 1.069 (0.138) 0.787 (0.201) -0.027 (0.035)

Urban residence 1.081 (0.191) 0.947 (0.111) 0.987 (0.227) 0.037 (0.032)

Urban employee health insurance 1.371 (0.236) 0.909 (0.107) 1.229 (0.283) -0.009 (0.032)

Have serious disease experiencec 1.141 (0.179) 1.272 (0.132)* 0.679 (0.138) -0.049 (0. 028)

Cityd

Chengdu 0.611 (0.145)* 0.378 (0.063)*** 9.958 (3.734)*** 0.192 (0.042)***

Guiyang 0.568 (0.135)* 0.382 (0.063)*** 8.494 (3.188)*** 0.153 (0.041)***

Nanjing 1.207 (0.256) 0.400 (0.066)*** 3.920 (1.506)*** 0.102 (0.040)*

Shenyang 0.377 (0.096)*** 0.284 (0.047)*** 22.439 (8.397)*** 0.268 (0.044)***

View on LBDe

Strongly or somewhat agree 1.807 (0.278)*** 2.821 (0.287)*** 0.185 (0.039)*** -0.251 (0.028)***

View on ALf

Belief in AL 0.749 (0.142) 1.301 (0.167)* 1.201 (0.300) -0.025 (0.034)

Don’t know 0.705 (0.130) 1.092 (0.133) 1.411 (0.331) 0.013 (0.033)

Constant 0.011 (0.004)*** 4.724 (1.107)*** 0.003 (0.002)*** 1.402 (0.063)***

P value for LR testg \0.0001 \0.0001 \0.0001 0.649

Pseudo R2 (Generalized) 0.018 0.015 0.035 N/A

LBD living is better than dead, AL afterlife, LR likelihood ratio

* P\ 0.05, ** P\ 0.01, *** P\ 0.001 for Wald test
a Random effects logistic regression model (panel variable: participant’s identification number); the values presented are odds ratios (standard

error)
b Generalized linear regression model with identity link function and gamma distribution; the values presented are coefficients (standard error)
c Have serious diseases experience refers to participants who experienced serious disease themselves or taking care others who had serious

disease
d Beijing was the reference city
e The reference level is who strongly or somewhat disagree with LBD
f The reference level is ‘‘nobody will have an AL’’
g LR test compared with the constant model
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As a common practice, demographic variables such as

age, sex, and education are often used to define a ‘‘repre-

sentative’’ sample. We identified additional significant

factors beyond demographics. Health preference elicited

from participants at Beijing is more positive and has nar-

rower range than that from the other cities. China is a

country with great geographic spread and health and eco-

nomic disparities. Beijing is the capital and one of the three

‘‘super cities’’ in China (the other two are Shanghai and

Guangzhou) where there are better established health care,

education, and economic development than the other four

cities (all are provincial capitals). For example, in 2012,

out of top 100 hospitals in China (including both general

and specialized hospitals), 26 are located in Beijing versus

only 5 in Nanjing, 3 in Chengdu, 2 in Shenyang, and none

in Guiyang [20]. The per capita disposable income of urban

residents in Beijing, Nanjing, Chengdu, Shenyang, and

Guiyang were RMB 40,321, RMB 39,881, RMB 29,968,

RMB 29,074, and RMB 23,376, respectively, in 2013 [21–

25]. We speculate that disparities in health care, education,

and economic developments between regions might jointly

contribute to the difference in health preference. If people

living in a better developed area tends to be more positive

and with narrower score range, it is really important to

have a valuation study sample from different regions at

various levels of health care, education, and economic

developments in China. Our study is obviously limited with

samples only from a few large cities. More work needs to

be done to understand health preference of people living in

less developed or remote areas.

View on life and death is embedded deeply in Chinese

culture over thousands of years. We thought the philosophy

behind LBD may help explain responses to health prefer-

ence tasks which has also related to life and death.

Approximately half of the participants agreed with this

view and this proportion was similar across the cities.

Participants who agreed with this view tended to be more

positive, and the distribution of their health state preference

was more condensed and towards the middle of the positive

side of the health utility scale. Mathematically, this implies

that an intervention for patients who suffered terribly is

more likely to be cost-effective for those who preferred

dead to living (due to their utilities spread over the scale,

thus leading to a larger increment) than for patients who

preferred living to dead (due to their preferences crowd on

the middle of the positive scale, thus leading to a smaller

increment), everything else equal. Again, our samples

came from a few large cities; it is not clear whether our

result represents a true societal view on life and death. But

it is important to find out what is the general public’s view

on this issue by surveying people from different areas.

In addition to the limitation (only 1296 participants from

five large cities) already mentioned above, we also faced a

relatively low response rate. The major reason is that the

recruitment on streets and public places was challenging.

The most common (90 %) reason people rejected to par-

ticipate in the study when interviewers contacted with them

was they did not have time.

Health state preferences are significantly affected by

factors beyond demographics. These factors should be

considered in achieving a representative sample in valua-

tion studies in China.
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