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Purpose: The aim of this study was to quantify the relative importance of the preference 
heterogeneity of Chinese older adults with chronic disease for primary healthcare service 
(PHCS) in the hypothetical minor chronic disease scenario.
Patients and Methods: A discrete choice experiment (DCE) was administered to the 
patients aged 60 and above with at least one chronic disease in China. Five DCE attributes 
were considered, including types of service, treatment options, out-of-pocket (OOP) cost per 
visit, distance to practice, and the seniority of medical practitioners. DCE data were analysed 
taking into account of potential preference heterogeneity using both a mixed logit model 
(MLM) and a latent class logit model (LCLM).
Results: A total of 432 respondents consented to complete the questionnaires and 372 valid 
respondents were included in analysis. All attributes were significantly influencing respon-
dents’ PHCS choice except for the types of service. Significant preference heterogeneity was 
observed among respondents. Based on the preferred LCLM estimates, four latent classes 
were identified. The first class (28.8%) valued modern medicine service the most, the second 
class (17.8%) was dominated by distance to practice, the third class (29%) preferred all the 
attributes except the types of services and valued TCM service most, the fourth class (24.4%) 
paid more attention to the types of service. Education, gender, age, income, regions of 
residence, and status of the chronic condition were found to be associated with latent class 
memberships.
Conclusion: A better understanding of the relative importance of PHCS characteristics is a 
crucial step for the future policy implementations. The significant preference heterogeneity 
identified in this study highlights that effective policy interventions should be tailored to 
different patients’ characteristics.
Keywords: discrete choice experiment, older adults, chronic diseases, preference 
heterogeneity, primary healthcare service

Introduction
As the pace of ageing accelerating, healthcare delivery in China is challenged by 
the increasing number of older adults with chronic disease.1 Between 2010 and 
2018, China’s older adults (≥60) soared from 177 million to 249 million.2,3 One of 
the major concerns in the ageing society was deemed as the heavy burden of 
chronic diseases.3 In 2015, more than 69.13% of older people in China suffered 
from at least one chronic illness and the prevalence of multimorbidity was 43.65%.4 

As the health status deteriorates, older adults will seek healthcare services more 
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frequently and intensively.5 Current interventions for the 
elderly related to chronic diseases (including medical 
treatment and prevention) require a substantial amount of 
resources.6 The average length of stay (ALOS) for 
admitted older adults with chronic disease was 27.43 
days annually, costing 2618.16 CNY per time.7 It is 
imperative for China to address how to meet the increasing 
healthcare need and allocate limited healthcare resources 
more efficiently in an ageing society.

World Health Organization (WHO) has recommended 
that chronic disease control at the community level is one 
of the effective avenues to cope with the rapidly increasing 
disease burden and meet the healthcare needs of older 
adults.1 As part of China’s new healthcare reform which 
was initiated in 2009, the government aimed to rebuild an 
effective primary healthcare system to allocate healthcare 
resources better and relieve the burden of chronic 
diseases.8 Encouraging patients with minor chronic dis-
eases to seek primary healthcare services (PHCS) is one 
of the most crucial ways to achieve this goal.9 The govern-
ment increased its subsidies to primary healthcare (PHC) 
institutions from 19 billion CNY (2.8 billion USD) in 2008 
to 198 billion CNY (30 billion USD) in 2018.10,11 The 
number of PHC centers has also increased from 858,015 
(2008) to 943,639 in 2018, which are 47 times of the total 
number of hospitals (19,693 in 2018);10 however, it only 
provided 53% of outpatient care (4.4 billion visits) and 
17% of inpatient care (43.8 million hospital admissions) in 
China.10 The Occupancy rate of hospital beds of the hos-
pital (84.2%) was 1.6 times of the primary healthcare 
centers (52%), and more than 70% of patients with general 
diseases and chronic diseases chose to visit tertiary 
hospitals.10,12 By far, the reform has not yet shown a 
significant expected effect on improving the utilisation of 
PHCS.13

Many countries start to value public preferences in 
healthcare policy decision-making.14 The United States 
Food and Drug Administration (FDA) has issued guidance 
to incorporate patient preferences into their decision- 
making15 and approve new treatments referring to patient 
preferences.16 Accounting for consumer’s preferences in 
health policy and system design can improve health out-
comes and levels of satisfaction,17 and help policymakers 
to optimize service provision for targeted people. 
However, healthcare reform in developing countries often 
runs the risk of failing to cater for the neediest majority.18 

This is not an exception in China. Research has also 
shown that even in developed countries, older people 

were less likely to be involved in medical consultations 
and shared-decision making than younger people, their 
concerns were often ignored or dismissed.19 Redesigning 
the primary healthcare system to promote the policy tai-
lored to actual contexts needs more scientific evidence 
from the patients’ perspective.

The discrete choice experiment (DCE) is a stated prefer-
ence method that has gained popularity in health services 
research to understand the patients’ preference for healthcare 
service.20 Comparing with the revealed preference survey 
which is based on real market data, DCEs can be used to 
investigate the healthcare services that are not yet on the 
market and to reflect the expectation of respondents.21 

Furthermore, by including the cost attribute, the DCE can 
quantify the relative importance of each attribute or charac-
teristic by calculating the marginal willingness to pay 
(MWTP).22 The literature reported several PHCS character-
istics that were valued by patients, such as physical accessi-
bility, financial accessibility, professional skill of care 
provider.23 China is a unique country in the world that both 
modern medicine (MM) and traditional Chinese medicine 
(TCM) are operated alongside each other and respected at 
every level of the healthcare system. However, there is a lack 
of empirical studies to explore the impacts of TCM, MM and 
the integration of TCM and MM on patients’ preference for 
primary healthcare.

There is also evidence suggesting that patients’ prefer-
ence for healthcare intervention is not homogeneous.24 

Ignoring preference heterogeneity may bias the utility 
estimates derived from DCE studies.25 A better under-
standing of influential and differential factors that under-
pin preference heterogeneity is required if they are to be 
used to drive decision-making in health.26 However, there 
is limited information about preference heterogeneity in 
the delivery of primary healthcare for older adults with 
chronic disease.

By using the DCE technique with respondents 
recruited from different regions of mainland China, this 
study aimed to understand the preferences of older adults 
with chronic diseases to facilitate the development of more 
effective policies to encourage the utilization of PHCS in 
China. The potential preference heterogeneity of respon-
dents was investigated in detail. The results of this study 
will shed light on the current health reform in China.

Methods
The DCE was conducted in accordance with the four 
stages proposed by the International Society for 
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Pharmacoeconomics and Outcomes Research (ISPOR) 
Conjoint Analysis Task Force Report.27 Literature sug-
gests that it has an advantage over other stated preference 
techniques for the elicitation of preferences in a less 
abstract way.28 A previous study in mainland China has 
also demonstrated that conducting DCEs among the 
elderly with lower education level is feasible.29

Establishing the Attributes and Levels
The whole process of the selection of attributes and their 
levels followed three steps: 1) A literature review on the 
key topic; 2) Conducting a semi-structured interview 
among patients; 3) Developing an expert group interview. 
To identify the initial attributes and their corresponding 
levels, a rapid literature review was firstly performed in 
the Web of Science and China Academic Journals Full-text 
Database (also known as CNKI). Search terms consisted 
of keywords and terms including “primary healthcare”, 
“primary health care”, “primary care”, or “general prac-
tice” combined with “expectation”, “priority” or “prefer-
ence”, and “review”. Searched articles were excluded if (i) 
the studies were not directly related to the preference for 
primary healthcare; (ii) the full text was not available (eg, 
conference abstract) (refer to Table S1 including the spe-
cific search strategy and the results). Based on a rapid 
review and the context of the Chinese healthcare System, 
eight important attributes were considered: the seniority of 
medical practitioner, distance to practice, waiting time, 
treatment options, types of service, out-of-pocket (OOP) 
cost, professional skill, shared-decision making.

To ensure the validity of the DCE, we recruited 10 
patients with chronic diseases to participate in a semi- 
structured interview in March 2017 in Wuhan, China. All 
interviewees had a clinician-confirmed diagnosis of 
chronic diseases and currently or previously had primary 
care-seeking experiences. The mean age of this group 
participants was 64.9 years (range 60–70 years; SD=3.0 
years), and 50% were female. Following the semi-struc-
tured interview guide, the participants were asked to 
debate on the importance of eight attributes in primary 
healthcare-seeking. They were also offered opportunities 
to propose new attributes. No new attribute was proposed, 
and the wordings of the proposed attributes are suitable. 
Besides, six patients thought that the shared-decision mak-
ing would not influence the choice of PHCS, seven 
patients considered that the level of care provider already 
represented the professional skills, and eight patients 
thought that far distance to practice was more 

uncomfortable than long waiting time. More than half of 
the respondents considered the remaining five attributes 
were important to the PHCS. Consequently, professional 
skills, shared-decision making, waiting time were 
excluded.

Next, one expert group interview with nine specialists 
(four GPs and five researchers) was further conducted in 
April 2017 in Wuhan, China. It was aimed to understand, 
from the supply-side, whether health professionals think 
the key attributes have all been included and whether any 
other potential attributes were relevant. During this pro-
cess, the specialists put forward a new treatment option 
level “integrated Traditional Chinese Medicine and mod-
ern medicine”. It was considered as one of the crucial 
concerns in determining Chinese patients’ health-seeking 
behavior and then was included in the DCE. The wordings 
of the final five attributes and levels are refined in Table 1.

Experimental Design
Based on the attributes and levels, there are 72 possible 
profiles, and 2,556 [=72* (72–1)/2] possible combinations 
of pairwise choice questions. An orthogonal design was 
used to generate a total of 18 choice tasks initially in the 
IBM SPSS Statistics (version 22.0) software. After delet-
ing two unrealistic choice alternatives, 16 manageable 
choice tasks were determined (with two blocks such that 
each respondent answered eight choice sets). An additional 
dominant choice task (in which one alternative should 
clearly be chosen) was also included as the first task to 
serve as a rationality test. Prior evidence suggests that 
unforced options are preferable.37 Since the key objective 
of this study was to identify patients’ preference for the 
relative importance of those attributes for future policy 
implementation, rather than to predict the take-up rate 
among participants, the opt-out option was excluded to 
reduce the cognitive burden of respondents. An example 
choice set presents in Table 2.

Besides the DCE section, there are three other sections 
in the questionnaire. Section A included a series of ques-
tions regarding respondents’ socio-demographic character-
istics (eg, gender, age, marital status); Section B was about 
their medical insurance status; Section C assessed the 
disease burden of respondents (eg, the status of chronic 
conditions, the self-rated economic burden of chronic 
disease).

Before finalizing the whole questionnaire, we con-
ducted a pilot for 30 patients with chronic diseases aged 
over 60 years in the Qiaokou community, Wuhan city to 
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check if respondents can understand the DCE tasks and 
whether they have any other suggestions on formatting the 
questionnaire. We refined the format and layout of ques-
tionnaires according to their feedbacks. Overall, respon-
dents indicated that the survey was easy to be understood 
and the number of choice tasks was acceptable.

Data Collection
Our sample satisfies the minimum size suggested based on 
the rule of thumb proposed by Orme:38

nta
c
� 500 (i) 

where n is the recommended minimum sample size, t is 
the number of tasks, a is the number of choices per task, 
and c is the maximum number of attribute levels in the 
DCE. According to the above formula, the minimum 

acceptable sample size of this DCE (t=8, a=2 and c=3) is 
94 respondents.

A multistage strata sampling method was adopted to 
recruit respondents from different regions and develop-
ment stages in mainland China. First, six administrative 
regions, namely Pudong New Area in Shanghai, Taizhou 
in Jiangsu province, Wuhan in Hubei province, Xuchang 
in Henan province, Guiyang in Guizhou Province, and 
Chengdu in Sichuan Province were selected representing 
eastern, middle and western China. A metropolis and a 
micropolis were randomly selected from each of the three 
regions (see Table S2). Within each city, six community 
healthcare centers (CHCs) were chosen based on their 
availability by the local health bureau. Respondents were 
recruited by the sampled CHCs. Considering the possibi-
lity of investigating preference heterogeneity, we aimed to 
invite 15 respondents through each CHC, which equivalent 

Table 1 DCE Attributes and Attribute Levels

Attribute Explanation Levels

Types of service Different types of services chosen by patients when they are registered. Its levels come 
from the literature.30

·General service 
·Specialized service

Treatment options Different treatment options, which inspired by the current primary healthcare policies9 and 

specialists’ views.

·Traditional Chinese Medicine 

(TCM) 
·Modern Medicine(MM) 

·Integrated TCM and MM

OOP cost per visit 
(CNY)

The amount patients pay per visit that will not be reimbursed by medical insurance. Its 
levels were constructed based on the statistical data31 and experts’ focus group discussions.

·100 CNY (14 USD) 
·200 CNY (28 USD) 

·300 CNY (42 USD)

Distance to 
practice

Distance to practice was a proxy by using the time required to go to the medical institution 
from home (one-way travel).32 Its levels were proposed based on the interviews with the 

representative respondents.

·<30 mins 
·≥30 mins

Seniority of 
medical 

practitioner

The medical practitioner was classified by the medical practitioner’s experience and 
skill.23,33 Its levels were based on the current types of outpatient registration services in 

China.34,35

·Senior medical practitioner 
·Junior medical practitioner

Note: The US dollar to Chinese Yuan Renminbi exchange rate in 2018 was 1 USD=6.62 CNY.36

Table 2 An Example of a Choice Set from the Discrete Choice Experiment

Imagine You Have a Mild Chronic Disease, the Perceived Minor Chronic Disease Causes Occasional Discomfort and Does Not 
Seriously Affect Daily Life, Even without Medical Attention. Which of the Following Two Primary Healthcare Services Do You 
Prefer?

Attributes Service A Service B

Types of service Specialized service General service

Treatment options Modern medicine service Traditional Chinese medicine service

Seniority of medical practitioner Senior medical practitioner Junior medical practitioner
Distance to practice ≥30 mins <30 mins

Out-of-pocket cost for a visit 100 CNY 200 CNY

Please tick one box only □ □
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to the target sample size of 540 respondents in total. 
Respondents’ inclusion criteria were as follows: (1) 
Chinese ethnicity; (2) age 60 or above; (3) suffering 
from one or more chronic diseases which must have 
been formally diagnosed according to the medical record; 
(4) voluntary to participate in this survey. Exclusion cri-
teria included the adults with cognitive impairment, mental 
diseases, and currently suffering from aphasia, deafness or 
other communication disorders that influenced the comple-
tion of investigations. The strata was pre-defined by gen-
der quota (female: male, 53:47).39 The directors of the 
selected CHCs contacted the qualified respondents from 
the local residential registration databases based on the 
recruit criteria and strata of gender.

The survey was conducted by the study coordinators 
who have been trained to administer the questionnaires 
following the study protocol to ensure giving consistent 
information. Study coordinators administered the question-
naires via a one-to-one, face-to-face interview to ensure 
the quality of the responses. Before conducting the sur-
veys, the study coordinators introduced the study, 
explained the meaning of each attribute and assisted 
respondents in completing the questionnaires. CHCs pro-
vided separate rooms for the interviews. On average, it 
took respondents 40 mins to complete a whole question-
naire. Each respondent received a set of tableware (valued 
at 30 CNY, 4.25 USD) as a gift after completing the 
survey. The survey was conducted from May 2017 to 
August 2018.

Data Analysis
The DCE data were analyzed under the random utility 
theory.40 The utility (U) of alternative j for individual i 
in the choice set k was specified as:

Uijk ¼ Xijkβþ εijk (ii) 

where Xijk was an explanatory vector of the observed 
attribute and β is a vector of coefficients that represent 
the corresponding strength of preference to be estimated. 
The error term εijk was assumed to be independently and 
identically distributed as a type 1 extreme value.

Considering the potential preference heterogeneity, a 
mixed logit model (MLM) was used. It estimates both a 
mean coefficient and a standard deviation for each attri-
bute level.41 In order to calculate the MWTP, the OOP 
attribute was modelled as fixed parameters for avoiding 
divisions by zero and positive coefficients for cost.42 Other 
attributes were modelled as random coefficients which 

were specified to be normally distributed.22 Statistically 
significant coefficients demonstrate the importance of 
those attributes in influencing preferences and determining 
overall utility. Coefficients with a positive sign show that 
respondents valued that particular attribute level, whereas 
coefficients with a negative sign show that respondents 
were averse to that attribute level. Statistically significant 
standard deviations (p<0.05) indicate the existence of pre-
ference heterogeneity among respondents. Effects coding 
was used for all attributes except for OOP attribute, which 
was included as a continuous variable in the regression 
analyses. The utility function to be estimated using MLM 
can be specified as (the variable-specific information is 
shown in Table S3):

Ui ¼ β0 þ β1 þ σ1ið ÞAttr Typeþ ðβ2 þ σ2iÞAttr Treat1
þ ðβ3 þ σ3iÞAttr Treat2þ β4 þ σ4ið ÞAttr Dis
þ β5 þ σ5ið ÞAttr Caproþ β6OOPþ εijk

(iii) 

Uij represents the observable relative preference of patient 
(i) for the primary healthcare service (j), which can be 
defined as a sum of preference scores for attributes/levels. 
β0 is the constant and β1� 6 are the mean attribute utility 
weights. σj represents the random parameter for patient i. 
The relative importance (RI) of each attribute represents 
the relative weight of its impact on decision making.18 

Based on the MLM estimates, these were calculated via 
dividing the utility range of each attribute by the sum of 
utility ranges for all attributes.43

The latent class logit model (LCLM) is an alternative 
approach to study preference heterogeneity. By using the 
respondents’ characteristics, we can get a better under-
standing of the latent class membership. As recommended 
in the literature, the optimal number of classes was 
selected using log-likelihood tests, information criteria 
(Akaike Information Criterion (AIC), Bayesian informa-
tion criterion (BIC)) and consistent Akaike information 
criterion (CAIC)), model parsimony and also in terms of 
appropriate interpretation of classes.44 The information 
criteria can also be used to select the preferred models 
between MLM and LCLM. The socio-demographic char-
acteristics that used to predict latent class membership 
include gender, age, marital status, education, income, 
the self-rated economic burden of chronic disease and 
status of the chronic condition (Table S3). All respon-
dents’ characteristics were dummy coded, except age and 
income, which were included as continuous variables. The 
final model specification contains respondents’ 
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characteristics that were statistically significant (p<0.05) in 
predicting latent class membership.

MWTP represents the rate at which the participants 
were willing to tradeoff gains relative to one criterion 
against losses relative to another. We calculated the 
MWTP for the attributes by taking the ratio of the coeffi-
cient of an attribute to the monetary attribute. We used the 
MWTP to examine the tradeoffs between different attri-
bute levels. All analyses were conducted in Stata version 
15.0 (College Station, TX: Stata Corp LLC.).

Results
Respondents
Over the data collection period, 540 community-dwelling 
older adults with chronic diseases were telephoned to be 
invited to join the study, and 432 older patients were recruited 
and filled out the survey. Among them, 372 respondents (a 
valid response rate of 68.9%) passed the dominant choice 
task and were included in the main analyses.

Table 3 presents the socio-demographic characteristics 
of respondents. The mean (±SD) age was 71.2±7.1 years 

and ranged from 60 to 91 years. More patients were 
female (64.5%) and had a higher education level (ie high 
school or above, 55.6%). The vast majority (97%) of the 
respondents have enrolled with at least one type of med-
ical insurance schemes. Among participants, 34.9% suf-
fered from more than two chronic diseases. More than half 
of the participants perceived a high or severe economic 
burden of chronic diseases.

Discrete Choice Experiment: Mixed Logit 
Estimates
Figure 1 and Table S4 show the results of the mixed logit 
model. It can be seen that all attributes were highly sig-
nificant except for the types of service. Overall, PHCS was 
preferred when the treatment options were integrated TCM 
and MM service, and when the distance to practice was 
closer, the seniority of medical practitioner was the junior 
medical practitioner, and OOP cost was lower. The sig-
nificant standard deviations (SDs) of attribute levels 
further suggest the existence of preference heterogeneity 
across respondents (Table S4). SDs of all attribute levels 
except integrated TCM and MM service were significant. 
Patients’ preferences for the TCM service had relatively 
high significant SD compared to other attribute levels, 
followed by the MM service. It indicates higher uncer-
tainty among respondents for the attribute levels of the 
treatment option.

The relative preference weights with a 95% confidence 
interval are illustrated in Figure 1. The corresponding RI of 
non-monetary attributes indicated that respondents consid-
ered the distance to practice as the most important attribute of 
PHCS (relative importance=40.1%; Figure 1). PHCS with 
closer distance to practice (<30mins) was preferred over 
service further away. The next most highly valued were 
treatment options, seniority of medical practitioners.

Discrete Choice Experiment Results: 
Latent Class Estimates
In Table S5, we estimated a series of LCLM with different 
numbers of classes and compared them using model par-
simony, four goodness of fit measures (log-likelihood tests, 
BIC, CAIC, and AIC) and sound interpretation of classes. 
The results identified that four classes fit the data better 
than models with 2, 3, or 5 classes and the mixed logit 
model (Table S5). The main results of the final latent class 
model are summarized in Table S6 and Figure 2, and 
MWTP estimates of all attribute levels and their 

Table 3 Characteristics of Participants

Characteristics n (%)

Gender: Female 240 (64.5)

Age, Mean±SD 71.2±7.1

Household members, Mean±SD 3.3±0.03

Monthly household income per capita (CNY), Mean±SD 3978.6±2842.5

Marital status, married 317 (85.2)

Education

Elementary school or less 165 (44.3)

High school or equivalent 160 (43.0)

Undergraduate or above 47 (12.6)

Region of residence

Eastern region 112 (30.1)

Central region 140 (37.6)

Western region 120 (32.2)

Has medical insurance (Yes) 361 (97.0)

Status of the chronic condition

One chronic condition 242 (65.1)

Multimorbid conditionsa 130 (34.9)

Self-rated economic burden of chronic disease

Severe 4 (1.1)

High 221 (59.4)

Affordable 147 (39.5)

Note: aIndividuals have two or more chronic conditions which were referred to as 
multimorbid conditions. 
Abbreviation: SD, standard deviation.
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confidence intervals in each latent class are presented in 
Table S7. Average class probabilities within the respon-
dent population were 28.8%, 17.8%, 29.0% and 24.4% for 
latent classes 1 to 4, respectively. Gender, age, education, 
income, the region of residence, and status of chronic 
conditions are identified as important factors in explaining 
preference heterogeneity. Marital status and self-rated eco-
nomic burden of chronic disease did not predict class 
membership (p >0.05).

Latent Class 1
The treatment option was the most important consideration 
for respondents in this class; the likelihood of members of this 
class preferring a PHCS was significantly increased when the 
treatment option was MM service (OR=4.02, 95% CI 3.24– 
5.01) or integrated TCM and MM service (OR=1.29, 95% CI 
1.04–1.59). MWTP suggests that MM service, integrated 
TCM and MM service were highly valued by the members 
in class 1 as worth around 348 CNY (49.22 USD), 63 CNY 
(8.91 USD) respectively. Respondents in class 1 preferred 
senior medical practitioners (OR=1.23, 95% CI 1.08–1.40) 
rather than the junior medical practitioner, and they would on 

average be willing to pay 51 CNY (7.21 USD) for PHCS 
provided by the senior medical practitioner. The decrease in 
OOP cost for a visit was less influential on preferences than 
the seniority of medical practitioners. Respondents in class 1 
(28.8%), compared to reference class 4, were significantly 
likely to live in the eastern region, having a higher income and 
education level.

Latent Class 2
Distance to practice (<30mins, OR=5.20, 95% CI 3.35– 
8.09) was most influential for respondents in class 2, fol-
lowed by the OOP cost for a visit (OR=0.99, 95% CI 0.98– 
0.99). Patients would on average be willing to pay 234 
CNY (33.10 USD) for a reduction in distance to practice 
for less 30 mins. Types of service, treatment options, and 
the seniority of medical practitioners did not significantly 
influence preferences for PHCS. The members of class 2 
(17.8%) tended to be older and live in the western region.

Latent Class 3
Preferences for PHCS of class 3 were more multidimen-
sional. The treatment option was the most important 

Figure 1 Results mixed logit model. 
Notes: (i) *Coefficients are significant at p<0.05; (ii) The vertical bar surrounding each mean preference weight denotes the 95% confidence interval for the point estimate; 
(iii) “OOP cost per visit” coefficient fixed, it indicates the size of the utility for each additional CNY. 
Abbreviation: RI, relative importance.
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consideration for respondents in class 3. It was exactly 
opposite to the members in class 1 that when the treatment 
option was the TCM service (OR=1.86, 95% CI 1.59– 
2.17), the odds of preferring the PHCS were significantly 
higher. MWTP suggested that the members of this class 

would be willing to pay 296 CNY (41.87 USD) to seek 
PHCS with TCM service. They were willing to take MM 
service only when compensated 370 CNY (52.33 USD). 
Unlike respondents in class 1, this class more likely pre-
ferred the junior medical practitioner (OR=1.45, 95% CI 

Figure 2 Latent Class model estimates: Likelihood of preferring PHCS scenario for each latent class (OR with 95% CI).
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1.31–1.60), and they were willing to pay 177 CNY (25.04 
USD) for PHCS provided by the junior medical practi-
tioner. The reduction in distance to practice and OOP cost 
were all less influential on preferences than TCM service 
and junior medical practitioners. All attributes except 
types of service significantly influenced preferences (p < 
0.05). In class 3 (29.0%), respondents more likely to be 
female and multimorbid.

Latent Class 4
Respondents from Class 4 appeared to be primarily 
focused on the types of service and OOP cost for a visit. 
The likelihood of members of this class preferring a PHCS 
was significantly increased when the type of service was a 
general service (OR=1.36, 95% CI 1.01–1.83), and respon-
dents would on average be willing to pay 8 CNY (1.13 
USD) for general service. The OOP cost for a visit fol-
lowed, and the odds of preferring the PHCS were signifi-
cantly lower with the increasing level of OOP cost (OR= 
0.96, 95% CI 0.95–0.97). Compared with class 1, mem-
bers in class 4 (24.4%) tended to have a lower income 
level.

Discussion
By using a DCE, this study investigated the characteristics 
that matter for the choice of PHCS in mainland China 
among older adults with chronic disease. To the best of 
our knowledge, this is the first DCE study that focused on 
older patients’ healthcare seeking in China. Our results 
revealed significant heterogeneity in respondents’ prefer-
ences for PHCS. The mixed logit estimates indicate the 
existence of preference heterogeneity of all attributes. 
Furthermore, the latent class analysis identified four dis-
tinct classes with substantially different patterns in their 
preferences, and this new information complements the 
current literature on older patients’ preferences over 
PHCS.

A unique attribute considered in this study is the treat-
ment option. TCM is considered to be slow in action but 
more thorough in “curing the root of the problem”, while 
western medicine is “more powerful and quick” but may 
also cause significant side effects.45 Previous studies sug-
gest that the middle-aged and older patients in China 
significantly more preferred TCM for the treatment of 
common chronic conditions.46 Our research indicates that 
there still exists preference heterogeneity for TCM service 
among elderly patients, while respondents’ characteristics 
such as gender, education level and income are identified 

as important variables in explaining preference heteroge-
neity for TCM service or MM service. Female and multi-
morbid patients (class3) showed a strong preference for 
TCM service. This may because they are more sensitive 
about self-health,47 the TCM service has been proved to be 
relatively safe in the treatment of chronic diseases48 and 
can improve the life quality in a patient-centered and 
healing-oriented manner with fewer side effects,49 which 
leads to its high acceptance in the group with vulnerable 
health. On the other hand, the MM service has been found 
to be more attractive to older patients with higher educa-
tional level and high income (class 1), which is consistent 
with previous studies that, people with high socioeco-
nomic status (SES) tend to have higher trust in MM 
service.50 As the results of the full sample showed, respon-
dents presented an average positive preference for the 
integrated TCM and MM service. Integrated TCM and 
MM service can combine TCM and MM to maximize 
the positive effects and improve the quality of life of 
patients with chronic diseases effectively.51 It indicates 
that an integrated approach to control chronic diseases by 
using a combination of TCM and MM treatments is accep-
table and could play an important role in primary health-
care in China.

Among non-monetary attributes, the distance to prac-
tice is the most important one. With the distance to prac-
tice increasing, the possibility of choosing PHCS 
decreases, which is consistent with the results of previous 
studies.52 It is worth noting that the uncertainty also exists 
among the preferences of older patients for distance to 
practice. Older patients who live in the western region 
and the more senior patients (class 2) are more sensitive 
about the distance to practice. Previous studies found that 
comparing eastern and central China, the PHCS availabil-
ity in the western region is more inadequate.53 Age is 
always associated with mobility impairment.54 Therefore, 
this attribute is more important in class 2, in which the 
patients are more senior and living in the western China.

Patients’ choice of a medical practitioner is not always 
a rational and straightforward process.26 Their SES and 
previous experience may influence the preference for the 
primary medical practitioner. Older patients with high SES 
(class 1) may be more quality-oriented and preferred the 
senior medical practitioners to provide PHCS.55 In con-
trast, some patients often attach great importance to their 
own healthcare experience than comparative information. 
Since 2009, community health service centers have deliv-
ered health management services for the elderly, usually 
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provided by the junior general practitioners. Familiarity 
and availability may play a role, as the respondents in 
class 3 who are female and multimorbid. Female and 
multimorbid patients may pay more attention to health. 
They have more experience in seeking PHCS.56,57 They 
may tend to stay with their current provider. The positive 
experience influences their attitudes and future choices.25

Although the types of service are not significant for the 
full sample, respondents in class 4 who have a lower 
income level show a preference for the general service 
comparing with specialized service in the hypothetical 
minor disease scenario. Previous literature finds that people 
with disadvantaged SES are more willing to access general 
service, which presumably are easier to be affected by 
financial attribute (cost).24 More specialised services are 
provided in tertiary hospitals currently in China’s health 
system. Some respondents suggested that they would like 
to get more specialized general practices in the PHCS, and 
they may seek advice from the medical guide staff to 
choose the types of service in healthcare seeking.

Preference heterogeneity is an important consideration 
from the policy perspective aiming at the greater indivi-
dualization of primary healthcare. The current hierarchical 
medical system put forward that the provision of TCM 
services and the training of general practitioners should be 
enhanced in primary healthcare institutions.9 Encourage 
senior physicians from urban higher hospitals to practice 
in more primary healthcare institutions.9 These findings 
from latent class estimates highlighted that for a country 
with huge regional socioeconomic differences, the policies 
of provision to PHCS should be tailored to local condi-
tions rather than one-size-fits-all strategies. The quality of 
PHCS is the core appeal for older patients with higher SES 
and living in the eastern region (class 1). Improving the 
medical practice skill of the primary medical practitioner, 
widely apply the integrated TCM & MM services and 
enhance the dissemination of correct TCM knowledge 
will improve the utility of PHCS utilization for this tar-
geted population. The geographical and financial accessi-
bility should be targeted as the priority for older patients 
with mobility impairment and live in the western region 
(class 2). Due to the weak mobility of older adults with 
chronic disease and poor PHCS availability of the western 
region, primary healthcare centers can consider providing 
distance supports and assistance to the targeted older 
patient population through telemedicine technology. For 
the vulnerable health groups, which consist of the female 
and multimorbid older patients (class 3), the policy 

implementation of PHCS delivery will need to be multi-
dimensional. Except considering the geographical and 
financial accessibility, the provision of TCM service and 
the familiar medical practitioner involving PHCS can take 
account in delivery policy for the targeted population. It is 
worth noting that all the respondents present a preference 
for the lower OOP cost, which indicates that the price 
lever worked in guiding all the older patients to use 
PHCS. Especially in older patients with lower income 
(class 4) who preferred general service, the larger gap of 
the reimbursement ratio among the general services from 
different levels of health facilities might help increase their 
utilization of primary health institutions.

This study has some limitations. First, although we max-
imize the sample size based on the rule of thumb by Orme, 
the minimum sample size requirement based on the para-
meter estimates are preferred. Second, the design of the 
survey using the regional quota method ensured that our 
sample of respondents was representative of the Chinese 
community-dwelling adults ≥60 years old with chronic dis-
ease in terms of geographical location. However, the actual 
sampling existed a limitation due to the practical difficulties 
of random sampling. The recruitment remained the bias of 
gender, education levels, and SES. There were more females 
than males among the respondents in our study. During the 
survey process, the female patients were found to be more 
cooperative and willing to participate in the survey. 
Moreover, the types of service were found to be non-signifi-
cant in the whole sample, it might be related to the recruit-
ment of the interviewees who selected attributes and levels in 
the focus group. Latent class estimates suggested that types 
of service may be an important factor for certain patients 
choosing the PHCS. All the interviewees in the focus group 
were from Wuhan, while the respondents in this study came 
from different provinces and cities. It may cause some devia-
tions that the result of focus group interview may not broadly 
represent viewpoints of whole patients. Moreover, the DCE 
is a valid method to understand preference, its results may 
indicate the preferences at the time of the survey.31

Conclusion
Considering that older adults are the key components of 
the chronic disease population, this study used DCE to 
investigate key factors influencing older patients’ prefer-
ences for PHCS in the minor disease scenario in China. 
Relatively large heterogeneity in older patients’ prefer-
ences for PHCS was detected. To the extent that we can 
identify four classes of the older patient with distinct 
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preferences for different service attributes. Education, gen-
der, age, income, ill status, and regions of residence could 
predict the different preference classifications. These find-
ings may help policymakers in delivering a primary care 
system better suited to the preferences of their core 
patients.
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