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AbstrACt
Objective For a long time in China, public hospitals 
have been the most prominent provider of healthcare. 
However, recent policy reforms mean the private sector 
is experiencing rapid development. Thus, the purpose of 
this study is to detect whether the policies published by 
the government aimed to improve the quality of healthcare 
services were catering to patient’s preferences.
Participants and methods Our work uses dental care as 
an example of services provided in outpatient setting and 
takes advantage of a labelled discrete choice experiment 
with a random sample of respondents from Beijing. 
Participants were asked to make a choice between four 
healthcare providers with different attributes. Mixed logit 
and latent class models were used for the analysis.
result Care provided by high-level private hospitals 
and community hospitals were valued RMB154 and 216 
less, respectively, than care provided by class A tertiary 
hospitals, while the most disliked provider was private 
clinics. This was the most valued attribute of dental care. 
Respondents also value: lower waiting times, the option 
to choose their doctor, lower treatment costs, shorter 
travel times and a clean waiting room. However, when 
the level of provider was analysed, the prevailing notion 
that patients in China were always likely to choose public 
services than private services no longer holds. Four 
classes of patients with distinct preferences for dental 
care provider choice were identified, which can partly 
be explained by age, income, experience and Hukou 
status—a household registration permit.
Discussion The study to some extent challenged 
the overwhelming predominance of public healthcare 
providers in China. The preference heterogeneity we 
found was relatively large. Our findings are significant for 
providers in developing more specific services for patients 
and for policymakers in weighing the pros and cons of 
future initiatives in medical reform.

IntrODuCtIOn
In China, public hospitals are graded 
according to the level and type of healthcare 
services they provide. Class A tertiary hospi-
tals sit at the city, provincial or national level 

and are equipped with specialised medical 
resources and highly specialised medical 
experts. Community hospitals provide 
primary care at the rural or community level. 
They typically have limited resources and 
specialists; thus, they can only handle straight-
forward cases that do not require elaborate 
or sophisticated diagnostic and therapeutic 
facilities. The case in China now is that the 
dental department in tertiary public hospitals 
continue to swarm with patients, as commu-
nity hospitals usually provide patient’s with 
low quality of treatment and some community 
hospitals even cannot handle the highly tech-
nical filling cavity procedure. For a long time, 
private health sectors suffered from varieties 
of challenges including low patient recogni-
tion, lack of qualified physicians, low Bureau 
of Medical Insurance coverage and weaker 
support from local authorities in issues such 
as land use, taxation and government subsi-
dies, which lead to the long-term dominant 

strengths and limitations of this study

 ► The level of private health provider was first con-
sidered in our study, and to our knowledge, this is 
the first article to explore patient preference for tra-
ditional low-level versus modern high-level private 
healthcare sectors.

 ► For the first time, Hukou status is divided into 
non-Beijing Hukou holders and Beijing Hukou hold-
ers rather than traditional rural–urban Hukou status 
division to explore the importance of cross-regional 
medical treatment policy in China.

 ► By using a labelled discrete choice experiment, the 
experiment design could provide each type of pro-
vider with specific attribute’s levels, so that they are 
fair to reflect the healthcare reality in China.

 ► This survey will be undertaken in Beijing, China 
which could affect generalizability to other settings.
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position of public health sectors in China’s healthcare 
system.1 That was the case for a simple dental care proce-
dure dental care. However, recent initiatives to reform 
China’s medical system are changing the landscape of 
healthcare choices. Since 2013, public authorities in 
China have been launching a series of reforms and pack-
ages aimed at removing red tape surrounding investments 
in healthcare and enabling private capital inflows into 
the healthcare industry. The private healthcare providers 
began to witness a rapid expansion. As a result, by the 
end of 2017, the number of private hospitals had reached 
18 000, accounted for 60% of all hospitals, up from just 
17% in 2005 according to the National Health and Family 
Planning Commission.2 Despite the rapid growth in the 
number of the private institutions, most of these private 
hospitals (with fewer than 100 beds) started off as clinics 
and faced significant obstacles to hire experienced clini-
cians. However, Chinese patients tend to prefer seeking 
medical attention from tertiary or teaching institutions, 
often searching out the most famous doctors to take on 
their cases. Yet, the remaining 40% of public hospitals still 
treated over 86% of medical cases.3 Tertiary public hospi-
tals continue to swarm with patients. This places a heavy 
revenue burden on the government and has resulted in 
an inevitable deterioration in the quality, efficiency and 
even the accessibility of tertiary hospitals.4 As a partial 
consequence, and because the Chinese population is 
growing older and wealthier, a great gap has emerged 
between supply and demand.5 

To alleviate this gap and to improve the efficiency of 
medical services, the government introduced a series of 
policy reforms.6 For instance, medical alliances have been 
established that aligns one tertiary hospital with several 
secondary hospitals and community health institutions to 
cater to different medical demands within a hierarchical 
medical system, which helps to make more reasonable 
use of medical resources and improves services in less 
developed areas. Moreover, the new wave of excitement 
surrounding China’s private medical service development 
comes from the set of policies announced by the govern-
ment in 2016 aimed at removing resourcing barriers by 
enlarging the scale of the private hospitals and relaxing 
the requirement for physicians to practice at single sites.1 
Traditionally, private clinics provided patients with poor 
quality healthcare. However, as the remaining challenges 
start to dissipate, successful private providers begin to 
transform themselves into high-level healthcare providers 
featured with reasonably up-to-date medical technology 
and skilled staff in large cities, such as Beijing and 
Shanghai, and begin to earn the trust of a broader spec-
trum of Chinese society. They are highly expensive and 
typically cater to the needs of a smaller pool of medical 
tourists, more affluent local citizens and those who seek 
patient-centric care.

However, these policy reforms also raise questions. Is 
the development of modern high-level private providers 
oriented towards the market in China? Should private 
hospitals join with public hospitals and operate as a part 

of a medical alliance? In addition, there have been recent 
reports that future policy reforms will require tertiary 
public hospitals to close their outpatient departments. 
These reports evoked much controversy nationwide. So, 
while all the policy reforms appear to be beneficial for 
improving the allocation of medical resources, whether 
they cater to patients’ preferences remains a matter for 
debate.

Patient-centred care is an eternal topic in high-quality 
healthcare.7 Thus, it is critical for healthcare workers 
to determine their patients’ preferences for healthcare 
services. Discrete choice experiment (DCE) can be used 
to generate realistic options for a particular context and 
independently test the factors that patients value in their 
decision making.8 9Compared with other methods that use 
questionnaires to explore the determinants of provider 
choice in outpatient care, a DCE provides a quantitative 
examination of the influence each of those factors has on 
a patient’s decision.

Although DCEs have already been widely used to under-
stand the value patients place on a variety of healthcare 
demands, to the best of our knowledge, only a few studies 
using the DCE method have focused on patient prefer-
ences for health providers.10–12 Brown and his colleagues 
found the most important determinant in hospital choice 
in New Zealand was sector: public or private.10 In China, 
the distribution of providers in the healthcare market 
is uneven.1 13 Tang and his colleagues divided public 
hospitals into A-level public and C-level public hospitals 
and also found that respondents were far more likely to 
choose a public hospital than a private hospital.11 Yet, 
ignoring the gap between private healthcare providers 
may not be appropriate for current China’s conditions. 
As the barriers of the development of private health-
care providers start to dissipate, the gap between private 
providers is becoming more and more considerable, both 
in quality and in service. However, the impacts of private 
providers’ level on patients are still unknown in current 
literature. Thus, in this paper, we made contribution to 
subdivide private care sectors into high-level private and 
small private providers as the same way public healthcare 
sectors are usually divided to explore whether the level 
of provider is a significant determinant in an outpatient’s 
choice of provider. Specially, our study will make clear 
of patients’ recognition and preference for traditional 
low-level versus modern high-level private healthcare 
sectors.

Patients often have diverse expectations about, and 
preferences for, healthcare interventions.14 Furthermore, 
studies have shown that ignoring preference heteroge-
neity may bias the utility estimates derived from DCE 
studies.15 16 However, there is limited information about 
preference heterogeneity in the delivery of outpatient 
care. Through this study, we also aim to provide insights 
into the underlying structure of heterogeneity, thereby 
supporting greater penalisation of outpatient services. As 
one of China's oldest tools for population control, Hukou 
is essentially a household registration permit—akin to an 
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internal passport—and plays a vital role in one’s eligibility 
for local public services and programmes.17 18 Consid-
ering the diversity of China’s migrant population, Hukou 
status was divided into two categories: temporary migrants 
without household registration in Beijing (non-Beijing 
Hukou holders) and native residents (Beijing Hukou 
holders) and incorporated into the heterogeneity 
calculations.

Additionally, labels have been widely used in marketing 
research and have already been used to examine the field 
of healthcare.19 As such, we explicitly chose a labelled 
DCE design so as to investigate the intangible and diffi-
cult-to-measure factors that influence the provider type 
patients choose and the strength of their preference. 
Thus, our research uses a labelled DCE to understand the 
general public’s healthcare-seeking behaviour, specially 
the heterogeneity in patients’ demands and their prefer-
ences for outpatient care in China. A central theme of 
recent healthcare reforms has been a redefinition of the 
roles of the public and private providers. Our study made 
contributions in institutional economics by focusing 
on the evolutionary process of health provider, under-
standing the role of the complex interaction of these 
various institutions in shaping economic behaviour and 
medical care market, which could help governments to 
arrive at more rational decisions on these reforms. Mean-
while, this information will be indispensable for formu-
lating appropriate solutions for the questions and debated 
issues arising from China’s current medical reforms and 
enacting the right policies for policy makers to improve 
outpatient satisfaction.

MethODs
DCE is a popular evaluation method that forces respon-
dents, when making a choice, to consider a trade-off 
between attributes that are known to be valued within 
a hypothetical market where not all preferences can 
be satisfied.8 20–24 Where real data are not available, the 
data collected through DCEs is used to model the rela-
tive importance of various realistic choices in health-
care options. The results of some of these studies have 
provided valuable information to policymakers with 
limited healthcare budgets.

Our hypothetical scenario involves a patient with a 
cavity seeking dental care. We chose this scenario for 
several reasons: first, dental care is a common and preva-
lent outpatient need and is usually provided as a non-ur-
gent service. Second, most people should be able to afford 
the cost of filling a cavity. Third, dental care is a well-de-
veloped outpatient service for private hospitals in China, 
which creates an appropriate context for our study.

Attribute and level selection
The attributes and their corresponding levels included 
in the study were developed using qualitative methods. 
An initial set of attributes was derived from a literature 
review and subsequently refined through interviews with 

potential dental patients and specialists and through 
a pilot test.25 The literature review of previous research 
revealed a number of attributes identified as important 
factors. Four outpatient doctors working in the public and 
private healthcare sectors were then invited to evaluate 
the attributes and recommend any changes to the list. To 
confirm the attributes of most importance to outpatients, 
31 people were recruited to participate in semistruc-
tured interviews. The participants were asked to describe 
the most important attributes when seeking outpatient 
healthcare services and rank those attributes according 
to the list developed from the literature review. During 
the interviews, more than half the participants stated that 
the level of both public and private provider might have a 
significant influence on their decision. This is consistent 
with our prior claim that simply classifying providers as 
public and private may not be appropriate for the Chinese 
context. The four physicians also reviewed the results of 
the interviews, along with two health systems researchers, 
to determine the final attributes and attribute levels and 
to refine the wording used in the questionnaire.

Based on the process described above, six attributes 
were defined for the pilot study. The pilot test was 
conducted with 23 patients on a waiting list for dental 
treatment. The type of hospital was divided into four 
levels: class A tertiary hospitals, community hospitals, 
high-level private hospitals and small private clinics. 
The levels for the remaining five attributes were set to 
be consistent with previous studies.26–29 The levels for 
waiting environment, option to choose doctor and travel 
times were set specifically to ensure the plausibility of the 
scenario. Waiting time initially had generic levels across 
tertiary hospitals, community hospitals, private hospitals 
and clinics. However, due to doubts expressed by many 
participants over waiting for more than half an hour in 
a private provider before treatment, waiting time for 
private facilities was limited to less than half an hour. The 
minimum and maximum out-of-pocket costs were deter-
mined by the expert group and the patients; the levels 
were set as a division of this range. The results of the pilot 
test, combined with information described above, were 
used to conform the appropriateness of the levels for 
each attribute and to improve the clarity of the survey for 
respondents. Table 1 lists the final set of attributes and 
their levels.

experiment design
The experiment design contained four constraints: (1) the 
travel time to community hospitals was limited to 20 min; 
(2) waiting times for private facilities were restricted 
to less than half an hour; (3) the waiting environment 
for high-level hospitals were limited to only quiet, clean 
and tidy; and (4) the choice of doctor attribute was 
only offered for class A tertiary hospitals for consistency 
with real-world options. A D-efficient fractional facto-
rial design was created to minimise standard errors and 
covariances of the parameter estimates.30–32 The attribute 
levels for waiting environment, waiting time, choice of 
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doctor and distance were allowed to differ across the four 
alternative dental care providers on offer. Prior evidence 
suggests that unforced options are preferable.33 However, 
given that the options in our DCE are a fair reflection 
of the healthcare reality in China, no opt-out option was 
offered to reduce the cognitive burden of respondents.34 
The final design comprised 27 different sets of choices. 
To simplify the survey for respondents, we divided these 
sets into three blocks, each containing nine sets. Further-
more, we add a set, the same as the second set, at the 
end of each survey as an irrationality check of the ques-
tionnaire. Every respondent needed to answer the socio-
demographic questions in part 1, and the 10 choice sets 
followed in part 2 of one survey version. An example 
choice set is provided in table 2.

Data collection
The data set was collected by a market research company 
that specialises in online surveys. Beijing residents over 
18 years old who had previously been treated for a dental 
condition were qualified to take part. We chose Beijing 
because it is typical of a Chinese city with a fast-devel-
oping private healthcare market.

In each scenario, respondents were asked to imagine 
they were suffering from a toothache and must choose 
a facility from the following options (class A tertiary 
hospital, community hospital, high-level private hospital 
and small private clinic) for a filling. The guideline of 
the questionnaire includes a detailed description of the 
attributes and levels to help respondents making trade-off 
associated with their decisions.

A total of 684 questionnaires were collected, of which 
576 were eligible for data analysis. While there is limited 
consensus on appropriate sample sizes for DCE studies, 
our sample satisfies the minimum size suggested by most 
researchers.35–37 Data collection was conducted between 
October and December of 2017.

Analysis
Data analysis in a DCE is based on random utility theory,38 
where utility Unjt is decomposed into a systematic compo-
nent (Vnjt) and a random component (εnjt). Unjt is the 
utility respondent n derives from alternative j on choice 
occasion t:

  Unjt = Vnjt + εnjt = Xnjtβ + εnjt   (1)

Table 2 Example of choice set

When you have a cavity, which hospital would you choose?

Attribute Class A tertiary hospital Community hospital High-level private hospital Small private clinic

Waiting environment Quiet, clean and tidy. Not quiet and dirty. Quiet, clean and tidy. Quiet, clean and tidy.

Waiting time 1 hour 1 hour 0.5 hours 0.5 hours

Choice of doctor No choice Choice Choice Choice

Distance 60 min 20 min 40 min 40 min

Cost ¥400 RMB ¥200 RMB ¥600 RMB ¥600 RMB

Your choice □ □ □ □

Table 1 Attributes and levels used in the labelled discrete choice experiment

Attribute
Class A tertiary 
hospitals Community hospitals

High-level private 
providers Small private clinics

Waiting environment Quiet, clean and tidy. Quiet, clean and tidy. Quiet, clean and tidy. Quiet, clean and tidy.

Not quiet and dirty. Not quiet and dirty. Not quiet and dirty.

Waiting time <0.5 hours <0.5 hours <0.5 hours <0.5 hours

<1 hour <1 hour

<2 hours <2 hours

Choice of doctor Choice Choice Choice Choice

No choice

Distance 20 min 20 min 20 min 20 min

40 min 40 min 40 min

60 min 60 min 60 min

Cost ¥200 RMB ¥200 RMB ¥200 RMB ¥200 RMB

¥400 RMB ¥400 RMB ¥400 RMB ¥400 RMB

¥600 RMB ¥600 RMB ¥600 RMB ¥600 RMB
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where Xnjt is an explanatory vector of the attribute and β 
is the coefficient vector of the corresponding preference 
parameter. The selected alternative has a higher total 
utility than the other options in one set.

A range of models based on Eq. (1) can be devel-
oped to analyse discrete choices.8 Mixed logit model 
and latent class model have obvious advantages over 
standard multinomial estimation, as they contain more 
relaxed assumptions about preference homogeneity and 
the independence of irrelevant alternatives, which may 
lead to biased parameter estimates.39 40 Mixed logit model 
assumes the distribution of εnjt for random coefficients are 
specified, usually as normal distributions. Hence, both 
preference and scale heterogeneity can be modelled 
together. We used the mixed logit model in R software 
environment for Windows for our data analysis to confirm 
the panel structure of the data sets and to ensure potential 
heterogeneity in the preferences was taken into account. 
To calculate the marginal utility of price—that is, the 
marginal willingness to pay—we assigned the parameters 
(β) with normal distributions to the attributes through 
500 Halton draws, except for the cost. Latent class models 
explicitly model preference heterogeneity across individ-
uals using a continuous distribution.41 Therefore, we also 
used the latent class model in Latent GOLD Choice 5.1 to 
account for clustering. The optimal number of classes was 
selected using a Bayesian information criterion.

Willingness to pay (WTP) represents the marginal utility 
participants are willing to pay for a particular change in 
attribute into dollar units.42 43 Each of the attribute levels 
(except for cost) was coded with an estimated indepen-
dent coefficient. After testing for linearity, cost was coded 
with a continuous linear distribution. Then, the WTP was 
calculated algebraically on the basis of the estimated coef-
ficients using a utility equation. For example, to calculate 
the WTP for reducing the waiting time from 1 hour to 
30 min, we used the following formula:

  WTP = − β1hours− β0.5hours
βcost   (2)

where βcost is the estimated coefficient of the cost 
attribute, and β1hours and β0.5hours are the coefficients of 
the waiting time for 1 hour and 30 min, respectively. This 
same approach was used to calculate the WTPs for all 
other features.

Patient and public involvement
We involved patients and the public throughout the study. 
The development of the research question and outcome 
measures was identified by the review panel who included 
patients. Patients had a key role in shaping the review 
questions, the methods, the interpretation of the data and 
the formation of key recommendations. Patients shaped 
the design of the review, contributing to the design of the 
methods for data collection. Patients particularly empha-
sised the importance of the type of private provider on 
their health care seeking decision. The study findings will 

be disseminated through multiple channels including 
publication, meetings, conferences and social media.

results
sample characteristics
A summary of the demographic characteristics of the 
respondents is provided in table 3. Of the 576 valid partic-
ipants, 282 (48.96%) were women, which is similar to the 
ratio in the Sixth National Population Census of China. 
The average age of the respondents was 35 years. Just over 
half the respondents had a university or higher degree, 
and 555 were covered by some type of medical insurance. 
Across the sample, 393 were Beijing native, and 183 were 
temporary migrants without Beijing Hukou. The majority 
of the participants had had prior experiences with public 
healthcare providers and nearly half had had experiences 
with private healthcare.

DCe results
The results of mixed logit analysis are provided in table 4. 
In general, the coefficient with the greatest magnitude 
was hospital type. The estimated means for community 
hospitals (β=−1.086, p<0.001), high-level private hospi-
tals (β=−0.731, p<0.001) and private clinics (β=−2.214, 
p<0.001) labels were statistically significant, suggesting 
that, when controlled for attribute differences, people 
were on average less likely to choose a high-level private 
hospital for dental treatment. The results were even 
worse for community hospitals, and the most disliked 
provider was private clinics. Surprisingly, and against our 
expectations, the coefficient for the value of high-level 
private hospitals is greater than for community hospi-
tals, which indicates that high-level private hospitals were 
more acceptable to the respondents. The remaining coef-
ficients followed the expected trend, which indicates that 
all attributes were significant factors in the respondents’ 
decisions. As expected, people in China prefer a health-
care facility that is: close by, has a clean and quiet and 
waiting room, offers the option to choose a doctor and 
has less waiting time and cost. Additionally, the estimated 
SD were large and significant, which signals considerable 
heterogeneity in the participants’ preferences for specific 
attribute levels.

Marginal willingness to pay
The marginal rate of substitution represents the rate 
at which the participants were willing to trade-off gains 
relative to one criterion against losses relative to another. 
Table 5 shows the calculated values for WTP, which 
represents the relative importance of each of the attri-
bute levels. The results indicate that, all else being equal, 
respondents valued the type of provider the most and 
were willing to pay RMB ¥479 more to receive their care in 
a tertiary hospital rather than a small private clinic, RMB 
¥215 more over a community hospital and RMB ¥154 
more over high-level private hospital. Waiting time was 
revealed to be another important attribute of outpatient 
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care. Respondents were willing to pay RMB ¥177 for a 
decrease in waiting time from 2 hours to 0.5 hours. On 
average, respondents were willing to pay RMB ¥125 to 
enjoy a quiet, clean and tidy waiting room instead of a 
noisy and dirty one. The respondents also disliked travel-
ling longer distances to a provider and reducing the travel 
time from 1 hour to 20 min was valued at RMB ¥147. In 
addition, the option of being able to choose their doctor 
was valued at over RMB ¥117.

heterogeneity analysis
We used a latent class model to account for unobserved 
heterogeneity in the respondents’ preferences by classi-
fying respondents with a distinct preference for outpa-
tient care. Dummy code alternative specific constants 
were given to the dependent variables in the model to 
represent the respondents’ attitudes towards community, 
high-level private and small private hospitals compared 
with class A tertiary hospitals. To ensure that the dummy 
coded constants only reflected the preferences for 
provider type, the rest of the categorical attributes were 

effect coded. The resulting final model was a four-class 
model with a minimum bayesian information criterion 
(BIC) value of 3456.7. Table 6 presents the results of 
latent class model. The first column lists the attributes 
and levels; the last column lists p values for differences 
in parameter estimates across different classes; the other 
columns show the coefficient for each attribute level, with 
the estimated SEs in parentheses.

Age, income, prior experience and Hukou are identi-
fied as important factors in explaining preference hetero-
geneity. Members of class 1 preferred outpatient services 
with public providers over private providers. Respondents 
with Beijing Hukou and no private health provider expe-
rience had a higher probability of belonging to this class. 
Members of class 2 were somewhat less sensitive to the 
type of provider. Age and previous private health provider 
experience increased the probability of belonging to this 
group. The members of class 3 tended to be younger and 
have higher incomes. Members of this group revealed a 
strong preference for outpatient care in high-level private 

Table 3 Respondent characteristics

Block 1 % Block 2 % Block 3 % Total %

Gender

  Male 98 49.49 96 50.00 100 53.76 294 51.04

  Female 100 50.51 96 50.00 86 46.24 282 48.96

Age 35.31 36.02 34.95 35.43

Education

  High school or below 41 20.71 56 29.17 30 16.13 127 22.05

  Vocational diploma 51 25.76 35 18.23 62 33.33 148 25.69

  Undergraduate degree 79 39.90 64 33.33 78 41.94 221 38.37

  Postgraduate degree 27 13.64 37 19.27 16 8.60 80 13.89

Monthly income

  <5000 46 23.23 37 19.27 45 24.19 128 22.22

  5000–8000 48 24.24 67 34.90 48 25.81 163 28.30

  8000–15 000 50 25.25 50 26.04 79 42.47 179 31.08

  >15 000 54 27.27 38 19.79 14 7.53 106 18.40

Medical insurance

  Employee medical insurance 141 71.21 120 62.50 146 78.49 407 70.66

  Residents medical insurance 44 22.22 68 35.42 36 19.35 148 25.69

  Commercial medical insurance 33 16.67 15 7.81 8 4.30 56 9.72

  Self-expense 13 6.57 4 2.08 4 2.15 21 3.65

Hukou

  Native 129 65.15 136 70.83 128 68.82 393 68.21

  Migrant 69 34.85 56 29.17 58 31.18 183 31.77

Previous hospital experience

  Public hospital experience only 96 48.48 100 52.08 112 60.22 308 53.47

  Clinic experience only 28 14.14 29 15.10 15 8.06 72 12.50

  Public hospital and clinic experience 74 37.37 63 32.81 59 31.72 196 34.03

Total 198 192 186 576
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hospitals. They also had strong preferences for a quiet, 
clean and tidy waiting room, the less waiting time and the 
option to choose their doctor. Lastly, members of class 
4 were more likely to choose small public hospitals and 
were more sensitive to cost. Older, migrants and people 
with below-average incomes were more likely to fall within 
this class. The average probabilities for class membership 
were: class 1: 51%, class 2: 26%, class 3: 18% and class 4: 
5%.

DIsCussIOn
In fact, the provider’s type was the most important deter-
minant in choosing a provider. Class A tertiary hospi-
tals still dominate; however, when health providers 
were subdivided beyond just public or private, the over-
whelming predominance of public label became some-
what questionable. Outpatients may prefer to be treated 
at a high-level private hospital rather than a public 
community hospital. This is also reflective of the chaos in 
China’s current private healthcare market. Until recently, 
discrimination towards private healthcare providers 
could be largely attributed to widespread distrust in small 
low-level private providers. Public health sectors have a 
long and robust history in China and high-level private 
providers have just emerged in recent years. Surpris-
ingly, and against our expectations, the preference for 

high-level hospitals is over some of the public health 
sectors (community hospitals). That is due largely to the 
insufficient of experienced physicians and therapeutic 
facilities in community hospitals. Another possible expla-
nation is the substantial efforts that modern high-level 
private hospitals have made to improve the quality of their 
medical services. Also, the new alliance system, which 
allows for higher quality, more convenient and more 
personalised services, may have enhanced people’s trust 
in private facilities. Furthermore, in January 2015, the 
state relaxed its policy restrictions on doctors practising 
in multiple locations. The policy of doctor practising in 
mutiple locations allows doctors, and especially special-
ists, to circulate between the public and private health-
care providers. On benifit of this policy, pivate hostipals 
could invite specialists from public hospitals to practise in 
their hospitals, which may be reducing some of the public 
doubts about the level of medical expertise in for-profit 
private hospitals. In spite of the encouraging results for 
private hospitals, a big concern needs to be solved on 
the development of community hospitals. Since numbers 
of empirical evidence have indicated the importance of 
establishing a greater primary care service, it is necessary 
for policy makers to make it imperative to reinstate the 
development of a strong and effective primary care system, 
providing more accessible, affordable and equitable basic 

Table 4 DCE: estimated results of the mixed logit model with and without interactions for attribute levels

Attribute

Coefficient SE SD SELevel

Waiting environment

  Quiet, clean and tidy

  Not quiet and dirty −0.579*** 0.0603 0.943*** 0.026

Waiting time

  No more than 0.5 hours

  No more than 1 hour −0.469*** 0.0594 0.635*** 0.110

  No more than 2 hours −0.818*** 0.0641 −1.258*** 0.108

Choice of doctor

  Choice

  No choice −0.545*** 0.0936 0.959*** 0.287

Distance

  20 min

  40 min −0.417 *** 0.0625 0.0881 0.130

  60 min −0.680*** 0.0683 0.548*** 0.014

  Cost −0.00462*** 0.000144

Hospital type

  Class A tertiary hospital

  Community hospital −0.997*** 0.0638 0.986*** 0.115

  High-level private hospital −0.713*** 0.0638 3.214*** 0.0867

  Small private clinic −2.214*** 0.0826 3.627*** 0.0342

 *p<0.05, **p<0.01, ***p<0.001.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023363 on 3 A

pril 2019. D
ow

nloaded from
 

http://bmjopen.bmj.com/


8 Zhu J, et al. BMJ Open 2019;9:e023363. doi:10.1136/bmjopen-2018-023363

Open access 

healthcare. Some applicable interagency responses, such 
as the medical treatment alliance combining hospital and 
primary healthcare networks, may be useful to improve 
the quality of community care.

Turning to the other attributes, in reality, the ability to 
choose a particular doctor is specific to class A tertiary 
hospitals. The estimated coefficient of not having the 
option to choose a doctor was statistically significant, 
which indicates that imposing restrictions on the choice 
of physician may deter some patients from public hospi-
tals. Additionally, prior studies also show that an inability 
to choose one’s physician reduces patient satisfaction,44 45 
which raises questions for managers in terms of their own 
trade-offs between optimising resource allocations and 
patient satisfaction.

We further examined the heterogeneity of patient pref-
erences for each attribute and each attribute level. The 
greatest heterogeneity was detected by the alternative 
specific constants. Younger people and people with higher 
incomes tended to be more sensitive to long waiting times 
and poor waiting environment. Older people and people 
with lower incomes cared more about travel times and 
cost. Non-Beijing Hukou holders showed less discrimi-
nation towards non-tertiary public hospitals, especially 
private providers. The respondents’ previous experiences 
may also explain preference heterogeneity, in that private 
providers were more attractive to those with previous 

experiences of private healthcare. These results were 
according with previous study: younger, high-to-medium 
income group or urban residents paid more attention to 
factors such as waiting time, services attitude and showed 
more doubts about the level of primary and clinics care. 
While those people in elder age, people with low to 
middle income or migrates from rural to urban appreci-
ated more about the rational charge and convenience of 
medical treatment (more sensitivity to the distance in our 
study).46 The findings suggest that the more vulnerable 
people (eg, socioeconomically disadvantaged) are more 
willing to access general practitioner (GP) care, which 
indicate less discriminate against low-equipped health-
care sectors, and presumably are easier to be affected by 
financial attribute (cost). Thus, those older, lower income 
group and migrant should be given more attention and 
support to promote the equity in healthcare. This has 
important implications for policy makers already seeking 
to ‘close the gap’ and reduce health inequalities.

In terms of classifications, younger people with higher 
incomes were more likely to be willing to be treated at a 
high-level private hospital (class 3). The estimated coef-
ficients for this class show these people pay more atten-
tion to experience across the entire healthcare service 
process which, again, provides valuable guidance for 
private hospitals to target their customers. Healthcare 
managers should provide more support with high-level 
private hospitals on their further development, at the 
same time exercising rigorous medical quality supervi-
sion to make private hospitals more acceptable for the 
public, so as to reduce the burden of class A tertiary 
hospitals. In addition, if private hospitals can truly coop-
erate with public hospitals, the results of this study will 
provide meaningful insights into the most appropriate 
roles they can play within medical alliances. Non-Beijing 
Hukou holders with low income showed significantly less 
discrimination towards small private clinics (class 4). This 
finding is consistent with previous studies that, in China, 
rural-to-urban migrants lacking local Hukou status in 
their residential areas have lower access to public hospital 
healthcare. Hence, they show less discrimination towards 
private hospitals.47 48 However, reforms to these treat-
ment policies are already on the agenda, which should 
relieve the difficulties migrants have in accessing public 
healthcare. In future, the development of small private 
clinics may become an important question that needs 
to be discussed. Furthermore, the different patterns of 
preferences observed for different groups of participants, 
in different conditions, suggests government and other 
decision makers should focus their efforts on key cohorts 
if seeking to raise support for their health reforms.

It is worth noting that more than half the respondents 
still expressed strong preference for public healthcare 
providers, especially class A tertiary hospitals (class 1). 
Previous studies find that patients often attach greater 
importance to their own healthcare experience than to 
comparative information.49 Most patients do not look for 
the highest quality care for the minimum cost. Rather, 

Table 5 Marginal willingness to pay (WTP) for each 
attribute in model B

Attribute and level Coefficient WTP (¥ RMB)

Waiting environment

  Quiet, clean and tidy

  Not quiet and dirty −0.579*** 125.32

Waiting time

  No more than 0.5 hours

  No more than 1 hour −0.469*** 101.52

  No more than 2 hours −0.818*** 177.06

Choice of doctor

  Choice

  No choice −0.545*** 117.97

Distance

  20 min

  40 min −0.417 *** 90.26

  60 min −0.680*** 147.19

Cost −0.00462***

Hospital type

  Class A tertiary hospital

  Community hospital −0.997*** 215.80

  High-level private hospital −0.713*** 154.32

  Small private clinic −2.214*** 479.22

*P<0.05, **p<0.01, ***p<0.001.
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they often opt to stay with their current provider, as posi-
tive experience influences their attitudes and future 
choices.49 50 Moreover, familiarity may also play a role, 
as people tend to develop a preference merely because 
they are familiar with it.50 Chinese people are typically 
more familiar with public hospital services and have also 
shown deep trust in them due to long-term historical 
customs. Thus, it is reasonable that such a large propor-
tion of respondents expressed an overwhelming prefer-
ence for public hospitals. Furthermore, familiarity could 
also explain why migrants are more acceptable to being 
treated by small private clinics, given studies on health-
care in China have already found that rural-to-urban 
migrants commonly used the private sector (usually 
low-level clinics) before moving and continue to do so 
after.47 Based on these results, using restrictive measures, 
such as the recent policy that claimed will compulsively 
remove the outpatient departments in tertiary hospi-
tals, to restrict the Chinese patients may give rise to a 
sharp drop in satisfaction by the fact that they have to 

see doctors with dubious qualifications in community 
health centres after enjoying many years of freedom. The 
general public’s traditional perceptions may rather be 
more difficult to change than health policy makers might 
think. It will take time for Chinese people’s mindset and 
behaviour to change. Further efforts towards radically 
changing people’s perceptions and behaviour towards 
the public–private dimension of healthcare might involve 
appropriate policy incentives and effective propaganda 
and education schemes about various aspects of the 
outpatient care delivered by private providers.

In closing, this study has a number of limitations. Some 
meaningful attributes may have been excluded from the 
experiment design due to survey constraints. In addition, 
the use of labels in the DCE may have augmented the 
importance of provider types if the participants focused 
too much on the labels than the other attributes. A 
substantial percentage of participants (approximately 
18%) had a dominant and specific preference for class 
A tertiary hospitals—a labelled attribute in the DCE. 

Table 6 Estimated results of the latent class model

Class 1 Class 2 Class 3 Class 4 P value

Hospital type

  Community −0.667*** (0.038) 0.073* (0.102) −1.41** (0.218) 0.183* (0.087) <0.001

  High-level private −1.273* (0.507) 0.231 (0.118) 0.647*** (0.152) 0.255 (0.225) <0.001

  Small private −2.721*** (0.044) −0.547* (0.246) −1.984** (0.511) 0.454*** (0.072) <0.001

Waiting environment

  Quiet, clean and 
tidy

0.247 0.304 0.617 0.591

  Not quiet and dirty −0.247*** (0.044) −0.304 (0.168) −0.617*** (0.194) −0.591* (0.197) 0.012

Waiting time

  0.5 hours 0.335*** (0.067) 0.435* (0.175) 1.303*** (0.199) −0.264 (0.399) <0.001

  1 hour 0.173 −0.057 −0.398 0.619

  2 hours −0.508*** (0.101) −0.378** (0.109) −0.905*** (0.229) −0.355 (0.287) 0.003

Choice of doctor

  Choice 0.321 0.413 0.266 0.408

  No choice −0.321* (0.121) −0.413* (0.157) −0.266*** (0.108) −0.408* (0.194) 0.008

Distance

  20 min 0.204* (0.094) 0.516*** (0. 031) 0. 251 (0.130) 0.586*** (0.066) 0.915

  40 min 0.019 −0.148 0.135 −0.053

  60 min −0.223** (0.102) −0.368*** (0.140) −0.386 ** (0.089) −0.533* (0.219) 0.637

Cost −0.0045*** (0.0003) −0.0063*** (0.0002) −0.0034* (0.001) −0.0101*** (0.0006) 0.007

Class model

  Intercept 0.412*** (0.019) 0.657*** (0.111) −1.286*** (0.407) −1.670*** (0.234) <0.001

  Age −0.012 (0.009) 0.023** (0.010) −0.007* (0.004) 0.009* (0.004) 0.02

  Income 0.003 (0.005) −0.0213 (0.0356) 0.0201*** (0.0058) −0.038** (0.008) 0.001

  Hukou 0.239* (0.073) −0.264* (0.185) 0.102 (0.031) −0.372*** (0.093) <0.001

  Experience −0.254** (0.057) 0.419** (0.093) 0.543*** (0.052) 0.869*** (0.061) 0.002

Class size 51% 26% 18% 5%

*P<0.05, **p<0.01, ***p<0.001.
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Although, this finding is similar to the results derived 
in the Bekker-Grob study, which compared labelled and 
unlabelled DCEs.51 To elicit preferences with more confi-
dence in future, further confirmation from data on actual 
choices is needed.

COnClusIOns
The choice of healthcare providers is more than an 
academic question in China. In an attempt to provide 
a better understanding of the healthcare-seeking 
behaviour of China’s general public, our research moved 
beyond previous works by studying a much more specific 
set of demands and preferences for outpatient care. 
On average, class A tertiary hospitals still reflect the 
most preferred choice for the general public, but high-
level private hospitals are more popular than commu-
nity hospitals for outpatient services. However, patients 
often make different choices in comparable situations. 
Hence, ignoring heterogenic preferences may under-
mine the validity of research findings. The preference 
heterogeneity we found was relatively large and can 
partly be explained by age, income, Hukou status and 
the respondents’ previous experiences of healthcare. 
This is an important consideration from a policy perspec-
tive if one’s aim is greater personalisation of healthcare. 
Thus, our work provides substantial policy implications 
in China’s current context of medical reform. Policy 
makers should take serious account of a policy’s pros and 
cons before implementation, especially those related to 
patient preferences. Moreover, it would also be helpful 
for private healthcare providers to seek out appropriate 
development strategies to promote cooperation and/or 
competition with public hospitals.
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