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ABSTRACT
Objective: Electronic Health Record (EHR) systems are a core component of healthcare informatization, playing a crucial role

in the development of digital and smart healthcare. This study utilizes policy tool theory to analyse policies related to China's

EHR system. By gaining a deep understanding of the mechanisms of policy impact, we believe we can better guide the

development direction of EHR systems, optimize resource allocation, and improve system effectiveness and efficiency.

Ultimately, this will make a substantial contribution to the construction of healthcare informatization.

Methods: The research employs Christopher Hood's ʻNATOʼ model of policy tools to construct a three‐dimensional analytical

framework. A total of 427 relevant policy documents were retrieved and screened from the PKULAW.COM and

WWW.GOV.COM databases. NVivo 14 software was used for text mining and quantitative analysis.

Results: The study reveals that authority tools (36.88%) dominate across most policy objectives, particularly in improving

healthcare quality and promoting technological innovation. Nodality tools (27.90%) also demonstrate significant influence in

enhancing healthcare quality and fostering technological innovation. Organization tools (21.75%) reflect governmental efforts in

institutional development and organizational coordination. While economic tools (13.48%) show a lower overall frequency of

use, they are applied relatively more in objectives related to rational resource allocation.

Conclusion: Recommendations include optimizing the government's role and balancing the use of authority tools; refining the

policy objective system with increased attention to ethical issues; and strengthening the synergistic application of policy tools to

enhance policy implementation effectiveness.

1 | Introduction

Electronic Health Records (EHRs) form core infrastructure in
modern healthcare, integrating diverse patient data to enable
secure, real‐time access essential for improving care coordina-
tion, operational efficiency, and data‐driven research [1, 2].
Since the emergence of seminal systems like the 1960s
Massachusetts General Hospital outpatient application, global
advancements have focused on expanding EHR capabilities

while addressing persistent challenges [3, 4]. China's trajectory
demonstrates a notable evolution from adoption to targeted
innovation. Initiated by early national commitments in the
1980s and accelerated through comprehensive government
policies, infrastructure investment, standardization, platform
development, innovation incentives, and workforce training,
China achieved near‐universal EHR coverage (99.0%) in tertiary
public hospitals by 2022, reaching an average Application Level
Grade 4 (on an 8‐grade scale).
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Despite this progress, notable disparities persist relative to
mature systems in developed countries, particularly in func-
tional sophistication, data quality, interoperability, and privacy
safeguards [5, 6]. A critical barrier to achieving higher standards
is inadequate policy effectiveness, though rigorous impact
analysis remains underdeveloped—especially in large, rapidly
digitizing health systems like China's. Research on EHR sys-
tems internationally reflects a broadening scope and increasing
depth, encompassing diverse aspects such as system advantages,
potential challenges, technological innovation, and implemen-
tation strategies. Agniel et al. highlighted that EHR data may
contain biases arising from internal healthcare system pro-
cesses, emphasizing the necessity for caution in interpreting
and utilizing this data [7, 8]. This finding informs ongoing
investigations into EHR data accuracy and reliability. Concur-
rently, the rapid advancement of artificial intelligence (AI)
technologies has positioned the integration of EHR and AI as a
prominent research focus. This convergence facilitates novel
opportunities for clinical research and decision support [9].
Murali et al.'s work on constructing medical knowledge graphs
from EHR data further illustrates the significant potential
within this domain [10]. Researchers recognize, however, that
ensuring health equity and safeguarding patient privacy remain
critical considerations when advancing such technological ap-
plications [11, 12]. To optimize EHR benefits while mitigating
associated risks, multiple strategies have been proposed. These
include employing safety briefings to proactively identify and
address EHR‐related safety concerns [13]. Further, studies
advocate for EHR system refinements to better capture and
encode the cognitive processes underlying clinical decision‐
making [14], reflecting sustained efforts to enhance system
functionality. Investigations also address EHR deployment in
specific contexts. Research examining EHR adoption in rural
settings [15] and assessing the impact of EHR systems on hos-
pital clinical performance [16] provides valuable insights for
refining implementation strategies and guiding broader dissem-
ination efforts. Despite progress, the implementation and utili-
zation of EHR systems present persistent challenges. This deficit
stems from two intertwined research gaps: (1) the absence of
robust theoretical frameworks integrating public policy concepts
to systematically dissect EHR policy formulation, implementa-
tion, and impact mechanisms; and (2) the scarcity of quantitative
methodologies for longitudinal, objective evaluation of policy
outcomes. Without addressing these, developing evidence‐based
refinements to optimize EHR systems and maximize healthcare
benefits is significantly constrained.

Directly confronting this need, this study introduces formal
public policy instrument theory to EHR research. This theo-
retical innovation enables a novel multidimensional framework
to systematically characterize policy attributes, implementation
pathways, and impact mechanisms within China's EHR land-
scape. Addressing the methodological gap, we rigorously apply
quantitative techniques to conduct a comprehensive longitudi-
nal assessment of China's EHR policy evolution. This yields
objective metrics to evaluate outcomes, identify drivers of
implementation success or failure, and diagnose root causes of
challenges during this critical developmental stage. Further
leveraging this integrated approach, the research delineates the
external characteristics and evolutionary trajectory of China's
EHR policies, clarifying historical patterns, inflection points,

and primary development drivers to contextualize past deci-
sions and inform future strategy.

Integrating this framework with advanced quantitative evalua-
tion and evolutionary analysis provides a holistic analytical
foundation. Findings offer empirically grounded insights to
guide targeted policy interventions, optimizing EHR systems for
enhanced healthcare quality, efficiency, and equity. Beyond
China, the methodology establishes a transferable paradigm for
evaluating EHR policies in emerging economies, facilitating
global knowledge exchange and accelerating health information
system advancement.

The article is structured as follows: Section 2 details the
methodology. Section 3 introduces and constructs the analytical
framework. Section 4 presents results. Section 5 is the conclu-
sion. Section 6 is the discussion section. Section 7 identifies
future research directions (Figure 1).

2 | Materials and Methods

2.1 | Data Sources

Accounting for substantial regional heterogeneity across China,
this investigation centres exclusively on centrally issued policy
documents. The search protocol incorporated two authoritative
government‐sanctioned databases: PKULAW.COM and the
WWW.GOV.CN portal. We employed Chinese‐language Boolean
operators combining the core terminology ʻelectronic health
record systemʼ, ʻelectronic medical recordʼ, and ʻelectronic health
fileʼ to identify relevant policy instruments. This strategy yielded
an initial collection of 7868 candidate documents.

To ensure comprehensive coverage of national‐level EHR poli-
cies while maintaining analytical precision, a sequential
refinement process was implemented. This involved (1) the-
matic verification of EHR policy relevance, (2) confirmation of
issuance by central government authorities, and (3) expert
assessment of each document's substantial impact on
China's EHR framework evolution. Following this multistage

FIGURE 1 | The histogram shows the application level of the

electronic medical record system, and the line drawing of the electronic

medical record system application level is graded and evaluates the

participation rate.
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validation, 427 policy instruments were retained for formal
analysis (representative samples summarized in Table 1). This
systematically refined corpus enables rigorous assessment of
policy instrument deployment patterns within China's nation-
ally coordinated EHR implementation landscape.

2.2 | Methodology

The research workflow is delineated in Figure 2. This study
employed systematic textual analysis to identify and classify
policy instruments within central government documents. Two
pretrained researchers independently executed content coding
following protocol standardization. To ensure intercoder
reliability, 20% of the policy clauses were randomly selected for
parallel coding [17], and Cohen's kappa (κ) coefficient was
calculated [18].

Discrepant coding outcomes were adjudicated by the lead
investigator to resolve interpretive ambiguities. Upon refining
coding protocols, the remaining 80% of clauses were processed
by a single analyst. All κ values exceeded the 0.80 threshold,
indicating robust analytical reliability. Subsequent textual
analysis incorporated frequency enumeration and temporal
trend examination. This methodological integration enabled:

1. Quantification of policy instrument deployment dynamics.

2. Identification of qualitative evolutionary patterns within
China's EHR policy landscape.

3. Multidimensional examination of developmental trajectories.

The synthesis of traditional policy analysis with computational
text interrogation facilitated comprehensive elucidation of
policy evolution nuances unattainable through singular
methodological approaches.

3 | Construction of a Three‐Dimensional
Framework: Policy Instruments, Policy Evolution,
and Policy Objectives

In the study of EHR system policies, this study proposes a three‐
dimensional analytical framework (see Figure 3) to compre-
hensively understand the complexity of policy formulation and
implementation. This framework encompasses three dimen-
sions: policy instruments, policy evolution, and policy objec-
tives, aiming to provide a multifaceted, systematic approach to
analysing the formulation, implementation, and effectiveness of
EHR policies. This multidimensional framework enables an in‐
depth exploration of various aspects of EHR policies and reveals
the interactions and influences among these dimensions,
thereby offering more comprehensive and profound insights for
policymakers and researchers.

3.1 | X‐Dimension: Policy Instruments

Policy instruments are crucial means used by governments to
influence policy processes and achieve established goals [19].
They serve as both methods and pathways for governance and
as important bridges connecting policy objectives with actual
outcomes. Scholars have proposed various classification
methods for policy instruments, reflecting the complexity and
diversity in this field. McDonell and Elmore proposed a
fundamental four‐fold classification, categorizing government
tools into mandates, inducements, capacity‐building, and
system‐changing instruments. This classification provides an
initial framework for understanding basic types of policy
instruments [20]. Building on this, Linder and Peters proposed a
more detailed and diversified classification method, including
mandates, grants, regulations, taxes, exhortation, authority, and
contracts [21, 22]. This refined classification aids in a more
comprehensive grasp of specific forms of policy instruments.

TABLE 1 | Selected policy documents are presented in part.

The name of the file Issuing authority Date of posting

Circular of the General Office of the State Council on Printing and
Distributing the Implementation Plan for Major Projects for the
Revitalization and Development of Traditional Chinese Medicine

General Office of the State
Council

2023.02.10

Notice of the General Office of the State Council on Printing and
Distributing the 14th Five‐Year Plan for National Health

General Office of the State
Council

2022.04.27

Opinions of the General Office of the State Council on Strengthening
the Performance Appraisal of Tertiary Public Hospitals

General Office of the State
Council

2019.01.16

Notice of the National Health Commission on Further Promoting the
Informatization Construction of Medical Institutions with Electronic
Medical Records as the Core

National Health Commission 2018.08.22

The National Health and Family Planning Commission issued a
notice on 57 health industry standards, including the ʻElectronic
Medical Record Sharing Column Specification Part 1: Medical Record
Summaryʼ

National Health and Family
Planning Commission

2016.08.23

Notice of the General Office of the Ministry of Health on Printing
and Distributing the ʻTrial Implementation of Grading Evaluation
Methods and Standards for the Functional Application Level of
Electronic Medical Record Systemʼ

Ministry of Health (revoked) 2011.10.24
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From another perspective, Howlett and Ramesh categorized
policy instruments into voluntary, mixed, and mandatory tools
based on the degree of government intervention and resultant
coerciveness [23]. This classification method emphasizes
the degree of coercion in implementing policy instruments,
offering a new perspective for understanding their practical
operation. Among these classification methods, this study
adopts the ʻNATOʼ model of policy instruments proposed by
British scholar Christopher Hood as its theoretical foundation
[24]. This model categorizes policy instruments into four types:
Nodality, Authority, Treasure, and Organization. Hood's model
provides a comprehensive framework that can effectively

encompass and analyse various types of policy instruments
while offering systematic guidance for policy formulation and
implementation.

3.2 | Y‐Dimension: Policy Evolution

The policy evolution dimension focuses on the changes in EHR
policies over time. This dimension not only reflects how pol-
icymakers adjust and optimize policies based on implementa-
tion effects, technological advances, and changing social needs
but also showcases important milestones and turning points in

FIGURE 2 | Research process.
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the entire medical informatization process. Through in‐depth
analysis of policy evolution, we can more comprehensively
grasp the developmental trajectory of EHR policies, gain insight
into the inherent logic of policy formulation, and provide val-
uable references for future policy‐making [25]. Furthermore,
the dynamic perspective provided by the policy evolution
dimension helps us understand the continuity and transform-
ative nature of policy‐making [26]. Continuity is reflected in
how policymakers gradually improve and optimize EHR sys-
tems on existing foundations, ensuring policy stability and
predictability. Transformative aspects are reflected in how pol-
icymakers respond to emerging technologies, changing social
needs, and unexpected events through policy innovation to
address new issues. This balance between continuity and
transformation is crucial for the long‐term success of EHR
policies. Simultaneously, policy evolution analysis can reveal
potential challenges and opportunities in the policy evolution
process. Challenges may include asynchrony between techno-
logical updates and policy adjustments, compatibility issues
between new and old systems, and conflicts between privacy
protection and data utilization [27, 28]. Opportunities may
manifest in efficiency improvements brought by new technol-
ogies, in‐depth mining of data value, and innovation in
healthcare service models [29–31]. By identifying these chal-
lenges and opportunities, policymakers can more specifically

formulate responsive strategies to promote continuous optimi-
zation of EHR policies.

3.3 | Z‐Dimension: Policy Objectives

Policy objectives are the intended purposes and effects that
decision‐makers aim to achieve through policy implementation,
with different types of policy instruments corresponding to
different policy objectives [32]. In EHR system construction
policies, the objective dimension is closely related to the policy
evolution dimension, jointly forming the core of policy formu-
lation and implementation. It reflects the long‐term vision of
EHR system construction, balancing various stakeholder
demands and overall social interests. Notably, EHR policy ob-
jectives constitute a multilayered, dynamic, and complex sys-
tem. At the macro level, objectives may include improving
overall healthcare service quality, promoting effective allocation
of medical resources, and advancing medical informatization
[33]. At the meso level, objectives may involve improving
information sharing among medical institutions, enhancing
diagnostic efficiency, and reducing medical error rates. At the
micro level, objectives may include enhancing patient experi-
ence, protecting personal privacy, and promoting effective uti-
lization of medical data [34, 35]. These objectives at different

FIGURE 3 | Three‐dimensional analysis framework.
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levels are interrelated, collectively forming a comprehensive
objective system.

4 | Results

4.1 | Descriptive Analysis of China's EHR System
Policy Instruments (See Table 2, Table 2 Refers to
the Location of the Sentence, e.g., 1‐2‐3 Refers to the
Third Sentence of the Second Paragraph of the First
Document)

Nodality Tools (27.90%) primarily focus on information dissem-
ination and standard‐setting. The National Health Commission
(NHC) plays a central role in this area, continuously updating
and releasing EHR‐related standards such as the ʻNational
Medical Health Information Interoperability Standard Systemʼ to
ensure consistency and compatibility across different medical
institutions and regions. This standardized approach has signif-
icantly promoted nationwide data interoperability and system
compatibility. However, achieving complete interoperability
across China remains challenging, given the complexity of the
Chinese healthcare system and regional disparities.

Authority Tools constitute the largest proportion (36.88%), rely-
ing mainly on legislation and regulatory measures to guide EHR
development. Key initiatives include implementing the ʻState
Council Office's Opinion on Promoting the Development of
“Internet + Healthcare”ʼ, incorporating EHR construction into
hospital information system (HIS) evaluation standards, and
enacting the ʻCybersecurity Lawʼ and ʻData Security Lawʼ. These
measures provide a robust legal framework for collecting, storing,
and using healthcare data, enhancing public trust. However,
legal and regulatory updates may lag behind technological ad-
vancements, and balancing data sharing with privacy protection
remains challenging in practical implementation [36, 37].

Treasure Tools account for the smallest proportion (13.48%) but
play a crucial role in incentivizing medical institutions to adopt
EHRs. A report by the Healthcare Information and Manage-
ment Systems Society (HIMSS) further corroborates the eco-
nomic benefits of EHR systems. This report indicates that
nationwide implementation of interconnected EHR systems
would result in annual savings of $78 billion in healthcare
expenditures—equivalent to approximately 4% of total national
healthcare spending [38]. The current low proportion of trea-
sure tools in promoting EHR systems may lead to potential
issues. First, insufficient economic incentives might fail to fully
mobilize market forces and private sector engagement, poten-
tially affecting the speed and quality of EHR system
adoption. Second, overreliance on government subsidies may
struggle to sustainably support long‐term maintenance and
upgrades of EHR systems, potentially impacting their sustain-
able development.

Organization Tools (21.75%) focus on creating institutional
structures to oversee and coordinate EHR implementation. Key
measures include establishing a dedicated informatization
department within the NHC, creating a national health and
medical big data centre, and setting up cross‐departmental
coordination mechanisms. These measures help to coordinate

the implementation of EHR systems and improve policy ex-
ecution efficiency. However, cross‐departmental coordination
may face challenges such as conflicts of interest and informa-
tion barriers [39], while overly centralized decision‐making
mechanisms might overlook the practical needs of grassroots
and clinical frontlines.

Comprehensive assessment indicates that China's policy
instrument system for EHR is overall comprehensive and sys-
tematic. The diversified policy tools can promote EHR system
development from different angles, facilitating responses to
complex medical informatization challenges. The predomi-
nance of authority and nodality tools suggests that China has
adopted a top‐down, standards‐oriented approach to EHR
implementation, which helps ensure nationwide consistency
but may face flexibility issues. Additionally, by organizing
ʻInternet + Healthcareʼ demonstration projects, China is pro-
moting the dissemination of innovative practices. However, the
policy instrument system may need to incorporate more flexi-
bility to rapidly respond to opportunities and challenges
brought by new technologies such as AI and blockchain.

4.2 | Distribution of Policy Instruments From a
Policy Evolution Perspective (X–Y Dimensional
Cross‐Analysis)

The distribution of policy instruments from a policy evolution
perspective (X–Y dimensional cross‐analysis) provides a unique
insight into the development trajectory of China's EHR system.
By comparing China's development stages with those of deve-
loped countries and analysing the utilization of policy instru-
ments, we can clearly observe the evolution of China's EHR
policies and the changes in policy instrument usage throughout
this process (see Table 3, Figure 4).

4.2.1 | Embryonic Stage (Late 1970s to Early 1980s)

After China's reform and opening up in 1978, the construction
of medical informatization began to attract attention. It pro-
vides an opportunity for the introduction of foreign advanced
technology and equipment. The total number of policy instru-
ments used in this stage was only 24 (accounting for 1.89% of
the total during the study period), reflecting that the policy
system was in the initial exploration stage. Among them, node
tools (9, 37.5%) and organizational tools (7, 29.2%) dominated,
indicating that the government mainly promoted informatiza-
tion by advocating exchanges and learning among medical
institutions and organizing the introduction of advanced
equipment. In contrast, authoritative tools (6, 25%) and finan-
cial securities tools (2, 8.3%) are less used, indicating that a
systematic management system has not yet been formed, and
financial support is weak. At the same time, developed coun-
tries in the United States and Europe have widely used elec-
tronic medical record systems in medical institutions (such as
the VistA system in the United States) [40–42]. This highlights
the significant generational gap between the level of medical
informatization between China and foreign countries at that
time, and also lays the foundation for China's subsequent catch‐
up development.
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TABLE 2 | A descriptive analysis of the policy tools of China's electronic health record system.

Policy tools Prominent reference nodes (some displays)
Location

information
Total

(percentage)

Nodality tools The National Health Commission continues to publish
and update standards related to electronic health records,
such as the National Medical and Health Information

Interconnection Standard System

1—2—4 354 (27.90%)

Through the official channels of the National Health
Commission, progress reports on the construction of

electronic health records are regularly released to guide
public opinion and industry attention

42—3—4

Establish a national level of medical and health
information and promote regional level and

interconnection

296—6—2

Organize and carry out Internet + medical and health
demonstration projects, set benchmarks, and promote

and expand experience

243—2—8

… …
Authority tools Implement the (Opinions of the General Office of the

State Council on Promoting the Development of Internet
+ Medical Health) to clarify the development direction of

electronic health records

343—1—6 468 (36.885%)

The electronic health record should be built as an
important indicator for hospital grade evaluation

167—3—3

Formulate the Security Law and the Data Security Law to
regulate the collection, storage and use of medical and

health data

272—7—2

Refers to the implementation of the electronic medical
record grading and evaluation system, and urges medical

institutions to improve the level of application of
electronic medical records

35—3—7

… …
Treasure tools The central government has set up special funds to

support the informatization of primary medical and
health institutions, including electronic health

record systems

305—7—5 171 (13.48%)

The application of electronic health records will be linked
to medical insurance payment, and medical institutions

will be encouraged to improve the level of
informatization

235—5—7

Through government procurement, the unified
construction of regional bioelectronic health equalization
will reduce the construction cost of individual medical

institutions

14—1—4

Additional subsidies will be given to the construction of
electronic health record systems for medical institutions

in Guanyin areas to narrow regional gaps

397—3—5

… …
Organization tools A specialized informatization department is established

under the National Health Commission to coordinate the
advancement of medical informatization construction,

including electronic health records.

32—7—4 276 (21.75%)

(Continues)
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4.2.2 | Exploratory Stage (Mid‐1980s to Mid‐1990s)

This phase witnessed a primary focus on HIS implementation
within China's medical informatization landscape. These initial
HIS platforms emphasized administrative functions, offering
limited clinical data processing capabilities. Policy engagement
intensified significantly during this stage. The documented
policy instrument count rose sharply to 227, constituting 17.89%
of the total studied, indicating heightened governmental prior-
ity. A notable shift occurred in instrument distribution:
authority tools (85, 37.4%) superseded nodality tools (62, 27.3%)
as the dominant category, reflecting a strategic shift towards
guiding development through norms and standards. Organiza-
tion tools remained prominent (56, 24.7%), while treasure tools,
despite increasing to 24 (10.6%), remained comparatively un-
derutilized. Concurrently, developed nations advanced the ex-
ploration of comprehensive EHR systems. Influential
developments included the US Institute of Medicine's pivotal
1997 report ʻThe Computer‐Based Patient Recordʼ [43] and the
initiation of national EHR programmes in the early 1990s [44].
This comparative analysis highlights a lag in China's EHR
development trajectory during this period, while concurrently
revealing valuable learning opportunities that informed its
subsequent advancement.

4.2.3 | Rapid Development Period (Late 1990s to Early
21st Century)

This phase marked a significant acceleration in China's EHR
system development, reflecting substantially increased govern-
mental priority. Key policy drivers included the Ministry of
Health's 1999 Basic Functional Specifications for Hospital
Information Systems and the launch of the national Golden
Health Project in 2001. Policy instrument deployment peaked at
376 (29.63% of the study period total), underpinning this rapid
policy growth. Authority tools remained dominant (127, 33.8%),
confirming continued reliance on regulation for EHR
advancement. Notably, nodality tool usage surged (108, 28.7%),

indicating an enhanced governmental strategy to foster insti-
tutional collaboration and knowledge sharing. Concurrent
increases occurred in both organization (82, 21.8%) and treasure
tools (59, 15.7%), demonstrating stronger commitments to
organizational implementation and financial investment.
Development remained geographically uneven, however, pre-
dominantly concentrated within major urban hospitals while
lagging significantly in rural and primary care settings—
highlighting persistent implementation disparities. Compara-
tively, developed nations shifted focus towards addressing EHR
interoperability and standardization challenges during this era,
exemplified by US initiatives for nationwide electronic records
under the Bush administration and the EU's eHealth Action
Plan [45]. This divergence underscores the imperative for China
to incorporate greater comprehensiveness and foresight in
future policy frameworks.

4.2.4 | Comprehensive Advancement Period (Early 21st
Century to Present)

The early 21st century witnessed China's concerted govern-
mental efforts to drive medical informatization, propelling EHR
system development into a phase of comprehensive advance-
ment. This evolution was marked by the release of pivotal policy
documents, notably the Opinions on Deepening the Reform of
the Medical and Health System (2009), Basic Architecture and
Data Standards for Electronic Medical Records (Trial) (2010),
and Evaluation Standards for Electronic Medical Record System
Application Level (Trial) (2018). Policy instrument deployment
surged to 642 instances (50.59% of the total study period),
reflecting the intensified depth and breadth of EHR policy.
Authority tools (AU) remained predominant (250, 38.9%), sig-
nifying an enhanced strategy centred on strengthening regula-
tory frameworks and standardization. Nodality tool (NOD)
usage increased substantially (175, 27.3%), highlighting a
greater governmental focus on fostering institutional collabo-
ration and health information exchange. Significant concurrent
growth was also observed in organization tools (ORG, 131,

TABLE 2 | (Continued)

Policy tools Prominent reference nodes (some displays)
Location

information
Total

(percentage)

A National Health Medical Big Data Center is established
to coordinate the collection, storage, and utilization of

national health medical data.

276—2—7

An interdepartmental coordination mechanism is
established, such as the National Health Commission,
Development and Reform Commission, and Ministry of
Industry and Information Technology, to jointly advance

the ʻInternet Plusʼ healthcare initiative.

120—4—6

Medical health informatization leading groups are
established in each province and city to oversee the
implementation and supervision of electronic health

record systems in their respective regions

102—3—2

… …
1269 (100%)
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20.4%) and treasure tools (TR, 86, 13.4%), indicating reinforced
commitments to systemic implementation and financial
investment. Collectively, the trajectory of China's EHR policies
reveals a distinct progression: from singular, simplistic, and
localized initiatives towards multifaceted, sophisticated, and
comprehensive systems. Instrumental application has diversi-
fied and refined considerably, with the cumulative count esca-
lating from 24 (embryonic stage) to 642. AU consistently
dominated (468 total, 36.88%), closely followed by NOD (354,
27.90%), with ORG (21.75%) and TR (13.48%) comprising the
remainder (Figure 4). Notwithstanding the considerable ad-
vancements achieved in EHR system construction, a perform-
ance gap relative to leading developed nations persists. Future
policymakers should prioritize optimizing instrument combina-
tions, with particular emphasis on strengthening TR deployment,
while actively leveraging synergistic effects across tool types.
This strategic approach is crucial for navigating the challenges
and opportunities presented by emerging technologies, enabling
further maturation of China's EHR systems.

4.3 | Impact of Policy Instruments From
Different Policy Objective Perspectives (X–Z
Dimensional Cross‐Analysis)

Cross‐dimensional analysis examining policy instruments
(Z‐dimension) against policy objectives (X‐dimension) revealed
distinct patterns in healthcare policy implementation effec-
tiveness (Table 4). The objective ʻImproving healthcare qualityʼ
predominated, representing 41.37% (n= 525) of all objective
citations, reflecting its central priority for policymakers, fol-
lowed by ʻPromoting technological innovationʼ (28.84%,
n= 366) and ʻRational resource allocationʼ (24.35%, n= 309).
Notably, ʻAddressing ethical issuesʼ received markedly less
emphasis (4.18%, n= 53), suggesting a relative gap despite
ongoing technological advancements. Authority tools were the
most extensively utilized instrument class across multiple ob-
jectives, particularly for quality improvement (n= 237) and
innovation promotion (n= 148), demonstrating the continued
primacy of regulatory and legislative approaches in guiding
healthcare development. However, this heavy reliance on
authority instruments may constrain policy flexibility. For
resource allocation objectives, organizational (n= 103) and
treasure tools (n= 98) were more frequently deployed, indi-
cating a practical shift towards structural adjustments and
economic incentives beyond purely administrative measures.
Nodality tools demonstrated significant application in quality
improvement (n= 186) and innovation promotion (n= 91),
consistent with the growing integration of information tech-
nology in healthcare systems. Although treasure tools exhibited
narrower overall application, their substantive use in resource
allocation contexts signalled recognition of fiscal mechanisms'
role in optimizing resource flows. The current instrument mix
for resource allocation displayed relative balance but warrants
further optimization towards integrated approaches combining
treasure, organizational, and authority tools to establish more
efficient and equitable resource allocation mechanisms. Criti-
cally, the substantial underrepresentation of ethical considera-
tions necessitates focused attention [46]; strengthening ethical
frameworks through instruments like enhanced data protection
legislation, formal ethics education integration, and transparentT
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decision‐making protocols is imperative alongside technological
and efficiency pursuits [47].

5 | Conclusion

This study introduced public policy theory, applying Christo-
pher Hood's ʻNATOʼ model of policy instruments to analyse
EHR system policies. By constructing a three‐dimensional
analytical framework, we comprehensively evaluated the ef-
fects and impacts of China's EHR system policies. The research
findings reveal several key insights:

5.1 | Optimizing Government Role: Balancing the
Use of Authority Tools

Our analysis reveals a dominant reliance on authority‐based
instruments across core EHR policy objectives, particularly
healthcare quality improvement and technological innovation.
This underscores the government's central implementation role
[48]. However, an overreliance on authority tools necessitates a
rebalancing towards complementary policy instruments to en-
hance overall efficacy. Therefore, while increasing the use of
authority tools, we recommend:

a. Maintaining balance among policy instruments [49]: The
increase in authority tools should not lead to a weakening
of other types of instruments. Instead, an optimal balance
should be sought among various tools, creating comple-
mentary and synergistic effects. For example, authority
tools can be combined with treasure tools, implementing
regulations alongside fiscal incentives to ensure both
policy enforcement and strong economic motivation.

b. Enhancing policy precision [50]: When formulating and
implementing authoritative policies, the actual situations
of different regions and levels of medical institutions
should be fully considered, avoiding a ʻone‐size‐fits‐allʼ

approach. A strategy of classified guidance and tiered
implementation can be adopted, developing differentiated
policy measures based on the progress and specific chal-
lenges of EHR system construction in various regions.

c. Emphasizing policy flexibility: In the face of rapidly
changing healthcare environments and technological
innovations [51], authoritative policies also need to
maintain a degree of flexibility. We suggest establishing
regular assessment and adjustment mechanisms to opti-
mize policy content based on implementation effects and
emerging issues. For instance, policy pilots could be set up
to test initiatives on a small scale before broader
implementation.

5.2 | Refining Policy Objective System:
Enhancing Focus on Ethical Issues

The research reveals that current Chinese healthcare policy
objectives primarily focus on improving medical quality, pro-
moting technological innovation, and rational resource alloca-
tion. This reflects policymakers' high prioritization of
enhancing medical service standards, advancing industry
progress, and optimizing resource allocation. This focus has
undoubtedly played a positive role in promoting healthcare
development. Policymakers' strategic choices are rational, as
high‐quality medical services, advanced medical technologies,
and efficient resource allocation are cornerstones of building a
modern healthcare system. By focusing on these areas, China's
healthcare sector has made significant progress over the past
few decades, substantially improving public health levels and
access to medical services.

As a rapidly developing emerging economy, China's healthcare
system faces unique challenges and opportunities. While pur-
suing improvements in medical quality and technological
innovation, we cannot ignore the importance of ethical issues
for the long‐term healthy development of the medical system.

FIGURE 4 | Policy tool distribution from the perspective of policy evolution (X–Y dimension cross‐analysis).
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Given these findings, we recommend better integrating ethical
considerations into various policy objectives in future policy
formulations. Specifically, this can be approached from the
following aspects:

a. Incorporating ethical assessments into medical technology
innovation processes: While promoting technological
innovation, establish strict ethical review mechanisms to
ensure that the application of new technologies does not
infringe on patient rights or cause social injustice [52].

b. Strengthening ethical training for medical personnel:
Incorporate medical ethics education into mandatory
courses and continuing education for medical staff to raise
ethical awareness across the entire medical system [53].

c. Establishing interdisciplinary research teams: Encourage
collaboration among experts in medicine, ethics, law,
sociology, and other disciplines to comprehensively assess
the ethical impact of healthcare policies [54, 55].

Ethical considerations are not an obstacle to improving medical
quality and technological innovation; rather, they are key fac-
tors in ensuring the sustainability and social acceptability of
medical development. By placing ethical issues on par with
quality, innovation, and resource allocation, we can construct a
more comprehensive, just, and resilient healthcare system, truly
achieving the ultimate goal of serving the health of all people.

This study demonstrates that optimizing China's EHR policy
framework necessitates a dual strategy: (1) achieving a syner-
gistic balance in governmental instrument application, and
(2) integrating ethical imperatives directly into core policy ob-
jectives [56]. These adjustments are critical for developing
effective, resilient, and trustworthy healthcare policies capable
of navigating technological advancement while safeguarding
fundamental patient rights and societal values. Further research
on instrument interaction effects and ethical metric develop-
ment is warranted.

6 | Discussion

This study advances health policy research through three sig-
nificant contributions, culminating in a novel methodology
tailored for examining EHR governance. By applying compu-
tational text‐mining to a corpus of 427 Chinese EHR govern-
ance documents, we establish an unprecedented empirical basis
for diagnosing policy efficacy, filling a critical gap within health
informatics literature. The systematic quantification of
resource‐allocation patterns within this national data set iden-
tifies systemic inefficiencies across different levels of govern-
ance, providing health administrators with evidence‐based
intelligence crucial for service optimization. Furthermore, this
analysis crucially exposes how centralized EHR governance
architectures inherently generate ethical trade‐offs between
operational efficiency and healthcare equity—a tension de-
manding explicit safeguards during implementation planning.
To support robust policy evaluation, the developed NATO
benchmarking framework offers a significant methodological
advance over static models. This framework facilitates evidence‐
based comparisons and accommodates essential contextualT
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variations in local implementation environments and regula-
tions. Collectively, these innovations provide: new instrumen-
tation for objectively assessing policy trade‐offs; governance
transparency mapping to pinpoint inefficiencies; and evidence‐
backed protocols for mitigating digital health disparities.
Consequently, this study delivers immediate value: policy-
makers gain adaptable frameworks for designing context‐
sensitive EHR governance; health systems acquire diagnostic
tools to identify resource leakage; and equity advocates secure
empirical evidence for advocating ethically grounded
technology governance. Until then, the methodology presented
here—synthesizing advanced text analytics (NVivo), rigorous
systems analysis (resource instrumentation mapping), and
ethical governance standards—provides an essential foundation
for building equitable and effective next‐generation digital
health infrastructures in China and beyond.

7 | Future Directions

Building on this analysis, critical research priorities emerge to
advance EHR policy development and optimization. Sustained
monitoring of policy evolution remains paramount for the
timely identification of dynamic environmental shifts and
emergent trends. Future investigations should employ mixed‐
methods approaches to deepen understanding of the complex
dynamics underlying policy formulation and implementation.
Rigorous evaluation of policy effectiveness is essential, moving
beyond metrics of goal attainment to systematically examine
implementation barriers, adaptive strategies, and unanticipated
consequences. Cross‐national comparative analyses will provide
crucial benchmarks for contextualizing and refining domestic
frameworks. Concurrently, dedicated exploration of the ethical
dimensions—particularly concerning data privacy, security, and
equitable access—demands priority [57, 58]. As AI and big data
rapidly transform healthcare, proactive research must evaluate
their implications for EHR systems and governance, informing
anticipatory policies that leverage opportunities while mitigat-
ing novel risks [59, 60]. Furthermore, empirical assessment of
the comparative efficacy and synergistic potential of diverse
policy instruments will enhance the precision and impact of
regulatory tool selection.

Collectively, research undertaken through this collective
lens will significantly enrich the theoretical foundations
for evidence‐based policy refinement and provide actionable
guidance for stakeholders, driving the advancement of EHR
systems and healthcare innovation.
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