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ABSTRACT
Promoting private healthcare is widely recognized as a means to alleviate pressures on public systems and improve healthcare
access. Yet in China, despite the rapid growth of private providers, patient uptake remains limited. This study investigates how
diferent types of private-sector promotion policies—market entry, government procurement, and insurance designation cov-
erage—afect patients’ choices of private healthcare providers in China. We constructed a large-scale health policy database
comprising over 500,000 ofcial documents issued by Chinese central and local governments. Using a BERT-based large-language-
model approach, we identifed more than 15,000 policy statements promoting private providers. These were matched with four
waves of nationally representative survey data from the China Health and Retirement Longitudinal Study, spanning 2011 to 2018.
High-dimensional fxed-efect models were used to estimate the efects of policy exposure at the prefecture level on patients’ use of
private primary care facilities (PCFs) and hospitals for outpatient and inpatient services. Findings reveal that local governments
disproportionately emphasized market entry over postentry policies such as government procurement and insurance designation.
However, only government procurement and insurance designation policies signifcantly increased patients’ use of private PCFs
for outpatient care. Market entry promotion policies had no signifcant impact on patient choices. Mediation analysis suggests that
the presence of private providers alone does not fully explain patient choice, implying that service quality, afordability, and patient
trust are likely critical. Our fndings suggest that promoting private healthcare requires more than facilitating provider entry.
Targeted postentry policies that improve fnancial access and quality may be more efective in improving patient upta-
ke—particularly for primary care. This study also demonstrates the potential of large language models to support policy analysis at
scale, ofering new tools for health system research globally.

1 | Introduction

The private sector plays an increasingly vital role in health
systems globally. In many countries, private healthcare providers
are seen as essential to achieving universal health coverage by
improving access to care, particularly in regions where public
health services are insufcient [1]. It is estimated that private

providers contribute approximately 40%–60% of healthcare ser-
vices across WHO regions [2]. By leveraging private investment,
technology, and managerial expertise, policymakers frequently
look to the private sector to supplement strained public health
systems, particularly in rural and peripheral areas [1]. However,
despite this increasing availability, the actual utilization of
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private health services often falls short of expectations, poten-
tially contributing to prolonged waiting times and overcrowding
in public facilities [3–5]. This phenomenon refects a critical
disconnect: Although private providers are available, many pa-
tients still prefer public healthcare options due to concerns about
the acceptability, quality, and accessibility of private services.
This underutilization represents not only a waste of healthcare
resources but also a signifcant policy challenge. How to improve
the uptake of private healthcare services, thus balancing the
healthcare burden between public and private providers, is a key
issue facing policymakers.

Previous studies have indicated that policies promoting the
private sector in healthcare tend to focus heavily onmarket entry,
such as simplifying the licensing process or increasing in-
vestment opportunities, particularly in countries where the
public sector dominates healthcare provision [6–8]. However,
focusing solely on increasing the number of private providers
without addressing patient concerns about quality and aford-
ability may not be sufcient. For example, in East and Southern
Africa, health policy agendas typically prioritize market entry
through registration and licensing, rather than regulating post-
entry behaviors such as cream skimming. This allows private
providers to select patients based on proftability rather than
medical needs, leading to distortions in the quality and pricing of
health services and undermining eforts to achieve equitable,
efcient, and sustainable health systems [6]. Similarly, in
Thailand, the policy emphasis on the public sector restricts the
use of private hospitals mainly to afuent residents and for-
eigners [3]. Many countries have focused on identifying optimal
interventions to engage the private sector and improve both the
quality and coverage of its services [9]. However, empirical ev-
idence on the efectiveness of these policy interventions remains
limited, especially concerning how they afect patients’ care-
seeking behaviors.

China represents a valuable context for addressing this research
gap due to the recent proliferation of initiatives aimed at de-
veloping private providers, alongside considerable policy varia-
tions among prefecture-level cities. This combination of strong
central reform signals and local policy heterogeneity creates
a meaningful empirical context for examining how proprivate
policies infuence patients’ care-seeking behaviors. Historically,
however, China’s health system has been dominated by state-
owned public providers, which continue to deliver themajority of
healthcare services nationwide. The private sector long remained
underdeveloped and institutionally peripheral. Unlike many
OECD countries where hospital reforms have primarily em-
phasized cost containment and efciency enhancement, China’s
public hospital reform has focused on reasserting the social
welfare orientation of public providers [10]. This reform tra-
jectory implies that private sector expansion in China does not
unfold within a market-substitution framework. Rather, it takes
place within a state-dominated service architecture in which
public hospitals remain institutionally central. In such a health
system, policies promoting private providers may not simply
expand supply butmay interact with fnancing arrangements and
reimbursement rules, thereby shaping patient choice in complex
ways. Since 2009, healthcare reforms have been implemented to
strengthen the role of private providers, including simplifying
administrative procedures for market entry, increasing service
volumes through government procurement, and incorporating

private providers into the social health insurance reimbursement
network. However, empirical studies on the efects of these
policies on patients’ choices between private and public providers
remain scarce.

This study examines the efects of private-sector promotion
policies on patients’ choices of private healthcare in China.
Specifcally, we focus on three key policy interventions designed
to (1) facilitate market entry to expand service availability, (2) use
government procurement to improve service quality, and (3)
extend insurance designation coverage to increase the aford-
ability of private healthcare. We created a Chinese health policy
database covering health policy documents that were published
by the prefectural government. Additionally, we adopted large
language models (LLMs) to identify policy texts that recorded the
details of the three policy interventions. Combining the policy
data with individual-level data from the China Health and Re-
tirement Longitudinal Study (CHARLS), we conducted high-
dimensional fxed-efect analyses among adults aged 45 and
above to explore the policy efects on patient choices of private
providers for outpatient and inpatient services at the primary
care facility (PCF) and hospital levels.

This paper makes three contributions. First, it ofers an appli-
cation of LLMs for classifying policy texts in the health policy
research feld. Second, it advances the understanding of how
market entry and postentry policies distinctly afect patient
choice of private healthcare. Third, it provides valuable policy
implications for implementing strategies that maximize the ef-
fectiveness and sustainability of the private sector and stimulate
competition among care providers. These insights may also in-
form other countries seeking to strengthen the role of the private
sector alongside the public health system in achieving universal
health coverage and addressing growing healthcare demands.

2 | Literature Review

2.1 | Factors Associated With Patient Choice of
Private Healthcare

The private health sector refers to nonstate providers of
healthcare services, including individual practitioners, clinics,
and both for-proft and not-for-proft organizations. Patient
choice between private and public providers varies substantially
across countries and contexts, infuenced by demand-side,
supply-side, and policy factors. Given the institutional difer-
ences between China and other countries, we review the evi-
dence separately.

On the demand side, the choice of private services shows a so-
cioeconomic gradient. In many countries, including India, Italy,
and the United Kingdom, patients with higher socioeconomic
status—characterized by higher income, occupational status,
education levels, and possession of health insurance—were more
likely to select private healthcare [11, 12]. Private providers are
perceived to provide better services over public options, such as
shorter waiting times and increased patient choice, while access
to private providers depends on individuals’ fnancial capacity,
which disproportionally favors patients with high socioeconomic
status.

Conversely, a diferent pattern is observed in China, where the
health system is dominated by social insurance and public
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provision, and resources such as government funding, medical
equipment, and the number of physicians, are concentrated in
public providers, particularly public hospitals (see Appendix
Table A1 for an international comparison of healthcare system
types and the role of private providers) [5, 13]. Accordingly,
patients often prefer public providers to private ones. Given that
patients in China are free to choose their healthcare providers,
some studies found that lower socioeconomic groups, including
those without insurance and lower levels of education, were
more inclined to choose private-sector services due to their lower
price compared to public options [4, 14]. In such markets
dominated by public providers, private providers often adopt low
pricing strategies to compete, appealing to price-sensitive in-
dividuals from lower socioeconomic groups. These diferent
patterns across countries show that demand-side factors alone
cannot fully account for the choice of private providers,
underscoring the crucial role of supply-side determinants.

On the supply side, the characteristics and quality of healthcare
services provided by private providers may infuence patient
choice. In low- and middle-income countries, such as India and
Ghana, patients are more likely to seek care in the private sector
where services and equipment were accessible, staf were well-
trained, waiting times were short, service quality was high, and
facilities were in close proximity to patients and ofered extended
hours [12, 15, 16]. Similarly, in China, patients prefer health
providers that have available medications and diagnostic ex-
aminations, as well as higher medical professional expertise and
more advanced equipment [17, 18]. However, these features are
largely concentrated in public providers, particularly, public
hospitals [13]. This suggests that private providers in China tend
to have less capacity to compete with public counterparts in
attracting patients.

2.2 | Health Policies and Patient Choice of Private
Healthcare

In addition to the demand-side and supply-side factors, policy
factors also infuence the patient choice of private healthcare by
shaping the market environment in which private providers
operate. Well-designed health policies provide the private sector
with the resources and capacity to expand services and improve
quality. These policies may improve the availability, quality,
afordability, and acceptability of private healthcare, encouraging
patients to choose private services [19]. In India, private pro-
viders have expanded due to supportive policies like tax ex-
emptions and subsidized land [20]. As a result, patients choose
private providers to receive accessible and higher-quality
healthcare [21].

Health policies can improve patient access to healthcare by af-
fecting both demand-side and supply-side factors. Levesque et al.
conceptualized healthcare access through fve dimensions: ap-
proachability, acceptability, availability, appropriateness, and
afordability [19]. The dimensions of approachability and ac-
ceptability focus on patient characteristics—approachability
refers to patients’ awareness of available services and their needs,
while acceptability pertains to their perceptions of providers. In
contrast, availability and appropriateness emphasize provider
attributes, which are more directly infuenced by provider pro-
motion policies. Moreover, afordability is related to both patient
characteristics and provider attributes. In this study, we

examined the intersection between policy and provider attributes
by concentrating on the dimensions of availability, appropri-
ateness, and afordability, which serve as the foundation for
categorizing private-sector promotion policies (see Figure 1 for
the conceptual framework).

First, availability means the existence of healthcare resources.
Patients’ access to private healthcare is only possible when
providers are available in the market. Unlike a typical com-
mercial market, entry into the healthcare sector is often regulated
because providers are required to obtain government licenses to
operate. Market entry policies therefore directly shape the
availability of private providers by determining whether, and
how easily, these providers can establish services. When these
policies are stringent, private providers are less likely to enter the
market, which limits patient access to private healthcare. Gov-
ernment interventions like streamlined licensing processes in-
crease the availability of private services, making them a viable
option for more patients [6–8].

Second, appropriateness refers to the ft between services and
patients’ needs. This dimension closely relates to service quality
because services delivered to an appropriate standard are more
likely to meet patients’ needs [19]. To ensure service quality,
policymakers could promote the fnancial sustainability and
enhance regulatory oversight of private providers through
strategies such as government procurement. Through contrac-
tual agreements, the government can stipulate service packages,
establish standards, and enforce performance evaluations, in-
centivizing private providers to meet these benchmarks and
enhance service quality to secure fnancial compensation
[5, 22, 23]. Improved service quality increases patients’ prefer-
ence for private-sector care.

Third, afordability refects patients’ economic capacity to access
healthcare but also the pricing and service charges set by pro-
viders [19]. To provide afordable healthcare, many countries
have introduced state-supported schemes, such as Medicare in
the United States [24] and the Rajiv Aarogyasri Scheme in India
[25]. Although the names and structures of these programs difer
across countries, they generally infuence patients’ ability to pay
through reimbursement mechanisms and afect providers’
pricing and patient volume. In Beveridge health systems, such as
the United Kingdom, where the National Health Service is tax-
fnanced and most healthcare is free at the point of delivery,
private healthcare is less attractive because patients need to pay
out-of-pocket [26]. Under Bismarck systems, such as Germany,
statutory health insurance provides universal coverage with low
out-of-pocket costs for covered services. Reimbursement rates for
these services are the same for public and private providers
contracted with statutory insurance, allowing patients to choose
providers freely [27]. Similarly, in China, existing studies suggest
that one of the most important policy barriers to accessing af-
fordable private healthcare is the exclusion of private providers
from social health insurance reimbursement networks [4, 14].
China has two main social health insurance schemes: Urban
Employee Basic Medical Insurance (UEBMI) and Urban and
Rural Resident Basic Medical Insurance (URRBMI). UEBMI
covers urban employees in formal sectors, while URRBMI covers
urban residents not employed in formal sectors and rural resi-
dents [28]. Under these schemes, patients are reimbursed when
seeking healthcare at designated providers but must pay the full
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cost out-of-pocket at nondesignated providers, which are mostly
private facilities. Including private providers in health insurance
networks can reduce patients’ out-of-pocket expenses, thereby
encouraging them to choose private healthcare.

2.3 | The Private Health Sector in China

Healthcare in China has predominately been provided by public
sector facilities, particularly public hospitals. In 2005, the private
sector delivered less than 5% of the total healthcare services [4].
Even by 2011, private hospitals accounted for only 9.1% of all
outpatient visits and 9.7% of all inpatient visits at the hospital
level [5]. In response to increasing healthcare demand, long
waiting time at public hospitals, and other challenges, the
Chinese government launched a nationwide systemic healthcare
reform in 2009 [29]. As part of this reform, the private sector is
regarded as a vital supplement of the public sector, alleviating
pressures on public facilities. Developing private providers is
expected to expand healthcare supply, increase patient choice,
foster competition among providers, enhance healthcare quality
and efciency, and meet patients’ diverse needs.

Consequently, the government formulated an array of policies to
encourage the growth of private providers. First, given the low
proportion of private providers, policies have focused on facili-
tating market entry for new private actors and eliminating con-
straints on healthcare investment [7, 8]. To achieve these
objectives, the government has streamlined administrative ap-
proval procedures, permitted private investment in all healthcare
areas not explicitly restricted by law, and eliminated entry re-
quirements pertaining to equipment, medical technique, and the
scope and types of healthcare. These measures have expanded
opportunities and mitigated administrative barriers for private
actors to enter the healthcare market. Second, as a purchasing
agent, the government has contracted with eligible private pro-
viders, especially those thatmeet the quality standards specifed by
the government. Services from clinics and family physicians are
also procured through public funding to expand healthcare access
in rural and remote areas [7]. By creating a stable source of de-
mand and revenue through these contractual arrangements,
government procurement policies provide fnancial incentives for
private providers to deliver high-quality care. Third, to encourage
patients to use private-sector services, the government has revised
social health insurance reimbursement rules to include private

providers in the network. Private providers can apply for insurance
designation, enabling their services to be reimbursed at rates
comparable to those of public facilities. This reform reduces f-
nancial barriers for patients seeking care from private providers,
addressing a concern highlighted in prior research [4, 7, 14]. Our
study focuses on private-sector promotion policies related to
market entry, government procurement, and insurance designa-
tion, as these policy instruments have been emphasized by poli-
cymakers and highlighted in prior studies [4, 7, 8, 14]. Other policy
measures aimed at promoting the private sector are presented in
Appendix Table A2.

The responsibility for implementing these policies lies with local
governments, particularly prefectural authorities. First, they
approve the entry of private providers and oversee their opera-
tions. Second, guided by the goals and directives set by the central
government, local governments have the fexibility to develop
and implement policies based on local conditions. Accordingly,
policies regarding the encouragement of private providers vary
across the nation. For example, many local governments prohibit
nonproft hospitals from generating proft, while others, such as
those in Zhejiang, allow them to receive dividends and returns on
investment [30]. Since the implementation of these policies, the
private sector has expanded.

While the number of private facilities has surged, their take-up
rates have remained relatively low, failing to keep pace with
facility growth. This has resulted in underuse of healthcare in-
frastructure and inefciencies in resource allocation. Between
2009 and 2021, the number of private hospitals nearly tripled,
reaching 26,746 and accounting for 73.14% of all hospitals;
private PCFs increased by 72,997, constituting 87.50% of all PCFs
[31]. Moreover, the number of private hospital beds increased
approximately fourfold, from 0.7 million to 2.5 million, and
private PCF beds grew nearly 20%, an increase of 14,446 [31].
Despite this expansion, the growth of private-sector healthcare
provision has been relatively slow. From 2009 to 2021, the share
of outpatient and inpatient visits to private hospitals increased
only slightly, from 17.29% to 19.27%, while the share for private
PCFs even declined, from 61.31% to 55.19% [31]. Overall, the
private-sector’s role in healthcare provision remains limited
compared to the public sector. This disconnect between provider
growth and service uptake raises an important question: can
private-sector promotion policies efectively shift patient choice?

Market entry

Government
procurement

Insurance
designation

Health policies Mechanisms Health behaviors

Patient choice

Afordability

Appropriateness

Availability

FIGURE 1 | Conceptual framework.
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In summary, previous studies mainly examine demand-side (e.g.,
education and income) and supply-side (e.g., waiting time and
staf qualifcation) factors in explaining the patient choice of
private providers. However, it remains unknown whether, and
which types of, health policies infuence patient choice. In China,
despite the proliferation of policies promoting the private sector,
few studies have investigated whether these policies have en-
couraged patients to use private healthcare, and which types of
private healthcare, including primary care, hospital care, as well
as outpatient and inpatient services, are afected. Understanding
the role of health policy is important for explaining the underuse
of private healthcare and for informing the design of efcient
health systems.

3 | Method

3.1 | Data

3.1.1 | Macro Level Data

We employed a two-step process to analyze private healthcare
promotion policies in China: frst, constructing a health policy
database; and second, identifying relevant policy statements.
Using the “text-as-data” method [32, 33], we constructed
a comprehensive Chinese health policy database by systemati-
cally collecting policy documents from multiple ofcial sources.
In the initial phase, we compiled the URLs of over 20,000 ofcial
websites, including those of the central government, 31 pro-
vincial governments, 333 prefectural governments, and key
health-related departments such as the Health Commission,
Healthcare Security Administration, Department of Human
Resources and Social Security, Department of Finance, De-
partment of Development and Reform, and Department of Civil
Afairs. To streamline policy extraction, we used Python (Version
3.8) for automated retrieval of publicly available policy docu-
ments from government portals. Specifcally, we employed the
Scrapy framework [34] and Selenium library [35] for automated
web crawling, and the Requests library for HTTP-based docu-
ment retrieval. Each document was categorized using a named-
entity recognition algorithm based on the jieba Chinese text
segmentation library [36], which extracted the title, issuance
date, and issuing department. Documents were identifed as
health policies based on the presence of specifc keywords in
their titles, such as health, healthcare, disease, hospitals, clinics,
drugs, health insurance, and health centers. This approach en-
abled the compilation of over 500,000 health policy documents.

Using this systematic collection, we applied LLMs to identify
policy statements promoting private-sector involvement. The use
of LLMs has become increasingly prevalent, particularly with
models like bidirectional encoder representations from trans-
formers (BERT) and ChatGPT, for tasks such as text classifca-
tion, sentiment analysis, and generative dialogue [37, 38]. Their
generative capabilities enable them to predict subsequent words
in an autoregressive manner, generating coherent and contex-
tually appropriate text. For this study, we used the Mengzi-
BERT–based model [39], implemented using the PyTorch deep
learning framework [40] and the Hugging Face Transformers
library [41], to identify relevant policy statements. Mengzi-BERT
has proven efective and efcient for text classifcation in Chi-
nese. Data processing and variable construction were performed
using the Pandas [42] and NumPy [43] libraries.

We identifed and classifed private-sector promotion policy
statements in three steps, treating the identifcation of policy
statements as a text classifcation task. First, we created a subset
of sample policy statements. Specifcally, we randomly selected
500 documents from the policy database andmanually annotated
policy statements related to market entry, government pro-
curement, and insurance designation inclusion. Additionally, we
manually annotated a subset of data with subcategory labels for
PCFs and hospitals within the three domains (see, e.g., Table 1).
The annotation was guided by a predefned coding framework
that mapped each policy domain to specifc semantic patterns
and indicator keywords (see Appendix Table A3 for detailed
keyword lists and coding rules). Annotators were instructed to
evaluate the semantic context of each sentence holistically,
rather than relying solely on keyword matching, to ensure that
only statements genuinely promoting private-sector involvement
were coded as positive cases.

Second, we trained and tested a deep learning language model
capable of automatically labeling relevant policy statements. We
randomly selected 80% of the manually annotated data as the
training set, while the remaining 20% served as the test set.
During training, we developed three binary models to classify
policy statements across the three domains and six submodels to
identify the subcategory policy statements. In the testing phase,
we validated model accuracy using the test dataset. The models
achieved over 92% accuracy in identifying policy statements
across the three domains, ensuring accurate identifcation of the
most relevant statements. The training and testing results are
reported in Appendix Table A4.

Third, we applied the trained model to label all policy statements
in the health policy database. Sentences with a predicted
probability greater than 70% were defned as indicating the
promotion of private providers. For this study, we focused on
private provider promotion policies published between 2009, the
start of China’s national healthcare reform, and 2022. This
process yielded 15,660 relevant policy statements. The correla-
tion between proportions of policy statements in the three do-
mains is presented in Appendix Table A5.

3.1.2 | Micro Level Data

To investigate patients’ choices of private healthcare, this study
used individual-level data from CHARLS, a longitudinal panel
study that began in 2011. Similar to the Health and Retirement
Study in the United States, CHARLS is a nationally represen-
tative survey of middle-aged and older adults (aged 45 and older)
in Mainland China. It collects a rich set of data on individual
health status, healthcare, pensions, and employment. CHARLS is
conducted every two to 3 years, using a mutistage probability
proportionate to size sampling strategy. The 2011 baseline survey
included 17,500 individuals from 108 prefectures in 28 provinces.
This study used data from waves 1 through 4 (2011, 2013, 2015,
and 2018), where the ownership of healthcare providers variable
was available. We focused on patients who were aged 45 and over
and had sought outpatient care in the past month or inpatient
care in the past year prior to the survey, yielding a sample of
16,261 observations.

Notably, the policy data span 2009–2022 to capture trends in
private-sector promotion policies, while the empirical analysis
uses CHARLS Waves 1–4 (2011–2018), which contain the
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healthcare provider ownership variable. The 2020 CHARLSwave
is not used because it lacks ownership information. Thus, al-
though there is a temporal mismatch, the policy data serve
primarily for descriptive context, while the empirical analysis
relies on survey waves with relevant ownership information.

A fowchart illustrating the complete data processing pipe-
line—from document collection and text preprocessing to LLM-
based classifcation, variable construction, and data merging—is
provided in Appendix Figure A1.

3.2 | Measurement

3.2.1 | Dependent Variables

The dependent variable was whether individuals who had
medical visits in the past month or year chose private providers.
In the CHARLS design, healthcare services were divided into two
types: outpatient care (whether the respondent visited a health
worker for outpatient care in the last month) and inpatient care
(whether the respondent received inpatient care in the past year).
For each service type, providers were further classifed into PCFs
and hospitals. PCFs contained clinics, township health centers,
healthcare posts, and community health centers, while hospital
providers comprised general hospitals, specialized hospitals, and
Chinese medicine hospitals. In China, both PCFs and hospitals
deliver outpatient and inpatient services. To capture patient
choice, we constructed four variables: outpatient care at private
PCFs, outpatient services at private hospitals, inpatient care at
private PCFs, and inpatient services at private hospitals. For each
variable, respondents indicated whether they chose private
providers (0 = public, 1 = private).

3.2.2 | Independent Variables

A common approach to extracting structured variables from
unstructured text involves counting the frequency of specifc
sentences or keywords. For instance, researchers have used the
frequency of targeted keywords or news articles containing those
keywords to approximate indicators such as economic policy
uncertainty [44], geopolitical risk [45], and market sentiment
[46, 47]. In a similar vein, measures of prospective healthcare
payment methods—based on the frequency of policy sentences
related to payment mechanisms—have been used to predict
individual healthcare costs [48].

In this study, policy interventions aimed at promoting private
providers—such as those related to market entry, government
procurement, and insurance designation—were assessed by the
proportion of policy statements promoting private providers at
the PCF or hospital level, compared to the total frequency of
policy statements promoting private providers. Proportion-based
metrics help compare emphasis across policy types while con-
trolling for variation in total policy volume. For example, the
extent to which policies encouraging private PCFs to enter the
market was calculated by dividing the yearly cumulative sen-
tence frequency related to such policy by the total frequency of
market entry policies for private providers. Similarly, the relative
importance of facilitating private hospitals’ market entry was
measured by dividing the market entry frequency for private
hospitals by the total market entry frequency for private pro-
viders. The same strategy was used to assess the relative strength
of policies that encouraged private PCFs and hospitals in relationT
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to government procurement and insurance coverage. Notably,
the total frequency of private provider promotion policies often
exceeded the combined sentence frequencies for PCFs and
hospitals, as some policies did not specify facility levels.

To assess the validity of using sentence frequency as a proxy for
private-sector promotion policies, we conducted a set of vali-
dation exercises drawing on temporal trends, difusion patterns,
and external correlates (Appendix Figures A2–A5). First, we
examined the alignment of policy activity across levels of gov-
ernment. As shown in Figure A2, peaks in national-level policy
statements coincide with major central government directives
issued in 2013, 2015, 2017, and 2019. A similar, though slightly
lagged, pattern appears at the provincial and prefectural levels,
consistent with the expected process of policy difusion from the
central to local governments. Further evidence of this alignment
is provided in Figure A3, which groups provinces by the year they
frst adopted private-sector promotion policies. Policy counts,
measured as annual averages within each adoption-year cohort,
reveal surges in activity during 2016 and 2017—closely following
national policy signals identifed in Figure A2. This consistency
across levels of government reinforces the construct validity of
our sentence-frequency measure by showing that it is responsive
to coordinated policy initiatives.

Second, we validated our measures against external indicators of
policy attention. As shown in Figures A4 and A5, prefecture-level
sentence frequencies are positively correlated with the number of
related academic publications and news articles, respectively.
These associations suggest that our measure not only captures
formal government activity but also resonates with broader
scholarly and media attention. Taken together, these results
support both the construct and criterion validity of our LLM-
based policy coding approach, providing confdence in the ro-
bustness of sentence frequency as an indicator of policy activity.

Third, we assessed potential misclassifcations in the LLM-based
coding. While the models achieved over 92% accuracy in iden-
tifying private-sector promotion statements, some mis-
classifcations occurred, primarily due to ambiguous language or
sentences mentioning the private sector without indicating
promotion. To examine the robustness of our results to these
potential errors, we conducted sensitivity checks using higher
predicted-probability thresholds for classifcation in the ro-
bustness analysis.

3.2.3 | Covariates

We adjusted for individual and prefecture-level factors thatmight
infuence patients’ care-seeking behaviors. At the individual
level, three sets of covariates were included. Demographic

characteristics included gender (0 = female, 1 =male), age in
years, and household size. Socioeconomic factors included ed-
ucational level (0 = below middle school, 1 = others), Hukou
status (0 = rural, 1 = nonrural), household income per capita,
and the type of social health insurance (0 =Uninsured, 1 =
URRBMI, 2 = UEBMI). Hukou is a household registration sys-
tem that categorizes residents based on their birthplace and
family origin, restricting migration and access to social services
like education and pension. Health condition was assessed by
self-rated health status (0 = poor, 1 = fair or good).

Prefecture-level factors encompassed population size, GDP per
capita, per capita fscal expenditure, and healthcare resources.
Healthcare resources were assessed by the number of doctors and
hospital beds per 1,000 residents. These data were sourced from
the China City Statistical Yearbooks. All prefecture-level factors
and household income per capita were log-transformed to correct
for skewness. A detailed summary of the variable measurements
is provided in Appendix Table A6.

3.3 | Analysis

Using policy statements identifed from prefecture-level docu-
ments, we frst described trends in the three policy domains that
supported the development of private sectors at the PCF and
hospital levels from 2009 to 2022. We also compared the cu-
mulative frequency of these policies at the PCF and hospital
levels, both within and across the three domains.

To investigate the efects of private-sector promotion policies on
patient choice, we incorporated prefecture-level policy data with
individual-level data from the CHARLS. We employed a high-
dimensional fxed-efect model, controlling for prefecture and
year fxed efects. This approach was chosen for its robustness in
estimating models with multiple fxed efects, especially given
the large number of prefectures (N= 108 in our analysis) and
years [49, 50]. Notably, since China’s policies to promote private
healthcare providers were not implemented through pilot pro-
grams, and no local governments adopted pilot-based approaches
to advance private-sector development, this study is unable to
employ alternative econometric models (such as staggered dif-
ference-in-diferences) to facilitate causal inference. Neverthe-
less, the use of LLM-based policy coding provides an important
advantage: Our policy measure, validated through temporal
alignment and external correlates, is sensitive to capture
meaningful local policy initiatives. This strengthens our ability to
identify associations between policy activity and patient choice,
even in the absence of a quasi-experimental variation. The
equation to be estimated is the following:

Yijt = β0 + β1  Entryjt + β2  Procurejt + β3  Insurancejt + β4Xijt + β5Zjt + β6Pj + β7  Yeart + ϵijt, (1)

where the dependent variable Yijt represents the provider choice
of individual i living in prefecture j in year t, specifcally whether
the individual chose private healthcare for outpatient or in-
patient visits at the PCF and hospital levels. β0 indicates the
intercept term. Our explanatory variables are prefecture-level
private provider promotion policies. Parameters β1, β2, and β3

capture the efects of market entry, government procurement,
and insurance designation policies promoting private-sector
development. Xijt denotes a vector of individual-level time-
varying characteristics, while Zjt is a vector of prefecture-level
time-varying characteristics. Pj indexes prefecture fxed efect,
capturing unobserved time-invariant characteristics at the
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prefecture level. Yeart refers to the year fxed efect, which
controls for time-specifc efects common to all individuals and
prefectures. ϵijt is the error term. The analysis was conducted
using the Stata module reghdfe [51].

4 | Results

4.1 | Descriptive Statistics

Table 2 summarizes the descriptive statistics for all variables.
Fewer than half of the respondents received healthcare services
from the private sector. Among the four types of patient choices,
PCFs for outpatient services were the most common, with
proportions ranging from 15.9% in 2011 to 48% in 2013. In
contrast, the respondents were less likely to choose private
hospitals for outpatient services (4.8%–8.5%) and inpatient ser-
vices (4.7%–9.5%).

Figure 2 visualizes the trend in prefecture-level policies (absolute
values) encouraging private providers in the three
domains—market entry, government procurement, and in-
surance designation—across all 333 prefectures between 2009
and 2022. The most substantial increases and highest numbers of
policies were observed in market entry promotion for hospitals
and PCFs, suggesting that prefecture-level governments priori-
tized market entry over expanding service provision through
government procurement and insurance designation.

Disparities in the cumulative sentence frequency across national,
provincial, and prefectural levels are illustrated in Appendix
Figures A6, A7, and A8. On average, the number of policy
statements encouraging private providers at national level was
higher than at the provincial and prefectural levels, with the
provincial level surpassing the prefectural level. These discrep-
ancies suggest that not all prefecture-level governments enacted
every policy announced by the central government, indicating
that local governments may exercise discretion in policy
implementation. This fnding is supported by observed geo-
graphic variations in prefecture-level policies promoting private
providers (see Appendix Figure A9 to Figure A14).

4.2 | Regression Results

Table 3 presents the results from the fxed-efect models, with
Column 1 focusing on outpatient care and Column 2 on inpatient
care (full coefcients of covariates are reported in Appendix
Tables A7 and A8). In the analysis of PCFs (Panel 1), Model A1
indicates a nonsignifcant negative efect of policies promoting
market entry for private PCFs on the choice of private providers
for outpatient services (Coef. =�0.028, p = 0.505). The signif-
cance level remained unchanged after including additional
policy variables in Models A2, A3, and A4. Policies promoting
private providers through government procurement and in-
surance designation had signifcantly positive efects on patient
choice of private PCFs for outpatient care, as shown inModels A2
and A3. These results remained statistically signifcant after
accounting for all policy variables in Model A4. A one-unit in-
crease in the share of government procurement and insurance
designation policies promoting the development of PCFs was
associated with a 6.7% point (p = 0.034) and 13.1% point
(p = 0.003) increase in the probability of visiting PCFs for out-
patient care, respectively. However, none of these three policy

variables had signifcant efects on the choice of private PCFs for
inpatient care. As shown in Panel 2, policies encouraging the
involvement of private hospitals in all three domains had positive
impacts on the choice of private hospitals for both outpatient and
inpatient care. However, these efects were not statistically sig-
nifcant at the 0.05 level.

4.3 | Mediation Analysis

To examine the mechanisms through which private-sector
promotion policies enhance patient choice of private pro-
viders, we conducted an additional mediation analysis. We hy-
pothesize that the supply of private providers may mediate the
relationship between these policies and patients’ selection of
private providers. One potential pathway of infuence is the
expansion in both the quantity and quality of healthcare services
ofered by the private sector. As private providers expand, pa-
tients may become more inclined to seek care from them. In the
absence of service quality data, we used the number of private
providers at the prefecture level as a proxy for the availability of
private-sector healthcare services. To obtain this information, we
used Python programming to extract the details on healthcare
facilities from the websites of provincial, prefecture-level, and
county-/district-level Health Commissions. The extracted data
included facility names, types (PCFs or hospitals), ownership,
location, and year of establishment. In total, we retrieved in-
formation for 118,698 facilities. Due to the lack of information on
the establishment year for many healthcare facilities, we ex-
cluded those established after 2018 and matched the remaining
data with individual-level information from Wave 4 of CHARLS
(2018), yielding a cross-sectional dataset up to 2018. We used the
proportion of private PCFs/hospitals—calculated as the number
of private PCFs/hospitals divided by the total number of both
public and private PCFs/hospitals—as a proxy to examine the
mediating efects of private-sector supply. To address concerns
about reverse causality between private-sector promotion poli-
cies and the growth of private providers, we used 1-year lagged
policy variables as independent variables.

As shown in Table 4, our cross-sectional analysis (Panel 1: Model
A1) yielded results consistent with our main fndings, suggesting
signifcant positive associations of both government pro-
curement and insurance designation policies with the choice of
private PCFs for outpatient care. Model A2 shows that govern-
ment procurement (Coef. = 0.070, p = 0.083) and insurance
designation (Coef. = 0.118, p < 0.001) policies were positively
associated with the proportion of private PCFs. In Model A3, the
proportion of private PCFs was positively associated with the
choice of these facilities for outpatient care, albeit not statistically
signifcant (p = 0.409) at the 0.10 level. We speculate that factors
beyond the quantity of private PCFs, such as unmeasured aspects
of service quality, may mediate the relationship between
prefecture-level policies and the choice of private PCFs for
outpatient care.

Similarly, we examined whether the supply of private healthcare
providers mediated the relationship between policies and patient
choices for inpatient care at private PCFs (Models B1–B3),
outpatient care at private hospitals (Models C1–C3), and in-
patient care at private hospitals (Models D1–D3). Across all
models, the results provided no evidence that the supply of
private providers acted as a mediating factor.
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4.4 | Robustness Tests

We conducted two additional sets of analyses to test the ro-
bustness of our fndings. First, given the unique character-
istics (e.g., higher economic development and special
administrative status) of the four municipalities directly
under the central government (Beijing, Tianjin, Shanghai, and
Chongqing), we performed an analysis using a restricted
sample that excluded these municipalities. The results were
consistent with our main fndings (see Appendix Table A9).
Second, we tested the robustness of the results by adjusting the
probability thresholds for our independent variables. Specif-
ically, we created alternative policy variables using texts with
LLM-predicted probabilities higher than 80% and 90%. The
results remained largely unchanged even with stricter
thresholds, except for one case: When using the 90% proba-
bility threshold, government procurement policies had
a nonsignifcant efect on the choice of private PCFs for
outpatient care (p = 0.179).

5 | Discussion

Using LLMs and high-dimensional fxed-efect analyses, this
study examined the efects of private-sector promotion policies
on patient choice of private healthcare. We fnd that fewer than
50% of patients chose private healthcare, with a relatively higher
proportion seeking outpatient care at private PCFs compared to
other types and levels of healthcare. The Chinese government
prioritized policies encouraging market entry over those that
focused on government procurement and insurance designation.
Policies promoting the private sector through government pro-
curement and insurance designation had a signifcantly positive
impact on the patient choice of private PCFs for outpatient care.
However, these policies did not signifcantly afect inpatient
visits at private PCFs or outpatient and inpatient services at
private hospitals.

Policies that promote market entry for the private sector had no
signifcant efect on the choice of private healthcare, even when
adjusting for other policy variables. This fnding indicates that
simply increasing the service availability of private healthcare
does not necessarily promote patient access to these facilities.
One plausible interpretation is that patient choices between
private and public providers are determined by various demand-
side and supply-side factors. Improved service availability alone
cannot address barriers related to quality and afordability [19].
Without appropriate policy support and oversight, the aford-
ability and quality of care provided by the private sector vary
considerably, and service delivery may remain unregulated,
especially when the private sector is still in its formative stages
[6]. Despite the rapid growth of private healthcare providers,
a lack of trust in these providers discourages patients from using
private healthcare [4]. Therefore, a policy focused exclusively on
market entry is inadequate for expanding the service capacity of
the private sector. Additionally, our mediation analysis indicates
that the supply of private PCFs does not mediate the relationship
between market entry policies and the choice of these facilities
for outpatient care. This implies that other mediating factors,
such as service quality, afordability, and acceptability, may play
a crucial role. These results, to some extent, underscore the
importance of government procurement and insurance desig-
nation policies in improving the service quality and afordability
of private healthcare, thereby incentivizing patients to choose
private providers.

Although government procurement and insurance designation
policies have been less emphasized compared to those facilitating
market entry, we fnd that they can signifcantly enhance the
choice of private PCFs for outpatient care. These fndings align
with existing literature that underscores the positive impact of
insurance designation on patient preferences for private
healthcare [4, 14]. Our study contributes to understanding
policies that encourage government procurement from the
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FIGURE 2 | Trends in private-sector promotion policies regarding market entry, government procurement, and insurance designation. Values for
each year were calculated based on the average number of cumulative sentences across prefecture-level cities.
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private sector, demonstrating their benefcial efects on patient
choice—an important area not previously explored empirically.

Notably, our fndings suggest that policy impacts are concen-
trated in outpatient care at private PCFs, largely driven by
government procurement and insurance designation policies.
This pattern refects the distinct role of PCFs and hospitals, as
well as the unbalanced development of private providers in
China. PCFs deliver labor-intensive services for minor health
issues, requiring less advanced technology and specialization,
which allows private facilities to provide care of comparable
quality to public counterparts and, in some cases, more person-
centered services such as home visits for older adults [22, 52, 53].
These characteristics make patients more willing to choose
private PCFs for outpatient care. By contrast, hospitals manage
complex and severe cases requiring advanced expertise and re-
sources. Public hospitals, with strong state support, attract the
bulk of high-quality staf and equipment, reinforcing their
dominance and limiting private hospitals’ ability to compete
efectively [54, 55]. Consequently, policies encouraging private-
sector development have limited infuence on the patient choice
of hospital care.

This study has several limitations. First, given the broad scope of
health policies, we focused on those prioritized by the government
and highlighted in prior research, which means some policies (e.g.,
tax exemptions) may not have been fully captured. Therefore, the
interpretation of our fndings requires caution regarding the po-
tential efects of these excluded policies. Future studies could ex-
plore other relevant policies and assess their efects on patients’
choice of private healthcare. Second, while we used the frequency of
policy statements to measure private-sector promotion policies, this
approach treats all identifed statements equally and may overlook
the variation in policy strength. For example, statements employing
mandatory language (e.g., “shall,” “must”) may signal a stronger
governmental commitment than those using hortatory language
(e.g., “encourage,” “support”). Future research could address this
limitation through several approaches. One approach is to apply
sentiment analysis or stance detection models to classify policy
statements along a continuum of commitment intensity, ranging
from advisory to mandatory. Another approach is to introduce
keyword intensityweighting, assigning diferentialweights based on
the strength of policy verbs to construct more nuanced composite
measures. In addition, as LLMs continue to advance, prompt-based
methods using models such as ChatGPT and Gemini could be
employed to score policy strength at scale, providing a scalable
alternative to manual coding. Third, our policy coding relies on
publicly available documents, potentially underestimating policy
strength where disclosure is incomplete. While policy data were
available through 2022, our outcomes were observed only through
2018 because the 2020CHARLS lacks information on the ownership
of healthcare providers. Our estimates may not capture efects after
2018. Fourth, limited data on provider characteristics, such as in-
frastructure and service quality, restricted our ability to perform
a more robust mediation analysis and fully examine the mecha-
nisms linking private-sector promotion policies with patients’ care-
seeking behaviors. Fifth, the fndings may not be generalizable to
the broader population, as CHARLS mainly surveys adults aged 45
and over. Lastly, although high-dimensional fxed-efects models
address time-invariant confounding, unobserved time-varying fac-
tors may still bias the estimated efects.

Our fndings yield several policy implications. First, government
procurement and insurance designation policies efectively
promote access to private PCFs, suggesting that scaling up such
initiatives could expand patient choice, enhance competition,
and strengthen the primary care–based delivery system. Second,
the limited impact of policies on private hospitals highlights the
need for additional strategies to build their service capacity and
credibility. Finally, the difering efects across PCFs and hospitals
indicate that a “one-size-fts-all” approach is insufcient. Poli-
cymakers should tailor interventions to the characteristics of
diferent care levels and local contexts, balancing the roles of
public and private providers.
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