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Objective: This study aims to analyze the current status and development trends of health literate healthcare organization (HLHO)
worldwide, and preliminarily construct an index system suitable for HLHO in China.

Methods: This study first utilized CiteSpace for bibliometric analysis to explore global research hotspots and trends in HLHO. Based
on these findings, expert opinions were gathered through focus group interviews to preliminarily develop the index system. Finally,
semi-structured interviews in primary hospitals were conducted to optimize the system, assess its adaptability, and collect feedback for
refinement.

Results: CiteSpace bibliometric analysis identified high-frequency themes—including health literacy, education, service, commu-
nication, health information, digital healthcare, special populations, community, and management—as the primary indices of HLHO.
Based on expert input from focus group discussions, an index system comprising 14 primary and 120 secondary indices was
developed, covering key domains such as organizational management, health education, provider—patient communication, self-
management, digital services, and support for vulnerable groups. Further expert interviews indicated that the system also had good
local adaptability and strong potential for broader implementation in primary hospitals.

Conclusion: The index system developed in this study provides both a theoretical framework and a practical tool to support the
standardized construction of health-literate healthcare organizations in China. It not only integrates cutting-edge international
experience but also aligns with the practical needs of the Chinese healthcare context, demonstrating strong adaptability and relevance.
The system is expected to facilitate hospital self-assessment, quality improvement, patient support, and health education efforts,
thereby laying a solid foundation for enhancing healthcare service quality and improving patients’ health literacy. Moving forward, our
research team will continue to optimize the index system for practical use, and initiate multicenter pilot studies and quantitative scale
development to strengthen its operability and value for broader implementation.
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Background

In the context of globalization, health literacy has become a key index of the advancement of a country’s healthcare
system and the health level of its citizens. With a growing recognition of the importance of health literacy, there has been
an increased focus on promoting this capability at the organizational level. In recent years, health literacy has expanded
from an individual capability to an organizational responsibility, gradually emerging as a key indicator of the sophistica-
tion of a nation’s healthcare system. Creating health literacy-friendly medical facilities was significant for enhancing
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treatment outcomes, promoting changes in patient health behaviors, and improving overall population health." The
advancement of health literacy depends not only on the cultivation of individual competencies, but also on the ability of
healthcare institutions to provide supportive environments and services, driving systematic development at the organiza-
tional level. Since 2006, countries like the United States, Turkey, and Germany have proposed similar concepts such as
organizational health literacy and have implemented practices to build health literacy at the organizational level.>™ In
2012, the Institute of Medicine defined health literate healthcare organization (HLHO) as “an organization that makes it
easier for people to navigate, understand, and use information and services to manage their health."> Organizational
support was considered essential for implementing health literacy initiatives effectively.®” In 2020, the United States
published the “Healthy People 2030”, which emphasized incorporating a public health perspective and clarified the
critical responsibilities of healthcare organizations in enhancing and promoting health literacy.® In China, with the
continued advancement of the Healthy China strategy, organizational health literacy has gradually gained traction in
national policy initiatives. In 2024, China issued the Three-Year Action Plan for Improving National Health Literacy
(2024-2027), emphasizing the development of health-promoting hospitals, the deep integration of health education, and
the enhancement of national health literacy.’

Although a relatively systematic theoretical framework and assessment tools for HLHOs have been developed
internationally—such as the Health Literacy Environment of Hospitals and Health Care (HLEHHC),” the Ten
Attributes of Health Literate Health Care Organizations,' the ten item questionnaire of HLHO based on the ten ideal
attributes (HLHO-10),'® the Health Literacy-Sensitive Communication Scale,'’ and the Organizational Health Literacy
Responsiveness self-assessment tool (Org-HLR tool)'? —these tools primarily focus on dimensions such as patient
experience, organizational culture, and communication practices. While informative, these tools show limited alignment
with the unique institutional characteristics of China’s healthcare system, including its multi-tiered management
structure, uneven digital infrastructure, and the dominant role of public hospitals. Currently, the Chinese government
has drafted a reference standard for evaluating health-promoting hospitals. However, most existing research in China
remains centered on individual health literacy measurement or fragmented practices within select institutions,'® lacking
a systematic, scalable, and localized indicator framework. This gap has hindered the advancement and evaluation of
HLHO development in China and forms the central research gap addressed by the present study.

Therefore, building on international experience, this study utilized CiteSpace-based bibliometric analysis to system-
atically map global research hotspots and trends, while expert input was gathered through focus group interviews to
inform the preliminary development of a scientific, operational, and contextually adapted HLHO index system for China.
In addition, pilot field testing was conducted in primary healthcare institutions to assess contextual suitability and gather
feedback, providing early evidence of the system’s applicability and potential for broader dissemination in local settings.
Drawing upon the core elements of international HLHO tools, the system further introduced localized dimensions such as
“online service platforms”, “support for special populations”, and “public welfare services”, highlighting organizational
empowerment, digital health integration, inclusive support for vulnerable groups, and multi-context service expansion.
These enhancements align with China’s healthcare realities, reinforce practical adaptability and equity orientation, and
offer a reference for future empirical studies and policy implementation.

Research Methods

Data Sources

This study selected the Web of Science Core Collection in the Web of Science database, with “Science Citation Index
Expanded (SCI-EXPANDED) —1975-present” and “Social Sciences Citation Index (SSCI) —1965-present” as the citation
index. The first retrieval formula was “Topic = health-literate healthcare organizations or HLHO (HLHO) or health
literacy health care organizations (HLHCO) or health literate health care organization or Health Literate Organization or
Health-Literate Hospitals and Healthcare Organizations or Health Literate Health Care or Health-literate healthcare or
Health Literate Healthcare or health literate organizations or Organizational health literacy (OHL) or health promoting
hospital (HPH) or hospital health literacy (HHL) or health literacy environment (HLE) or Health Literacy Environment
Review or Health Literacy Environment of Hospitals and Health Centers (HLEHHC) or literacy-friendly healthcare
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facility or Literacy friendly healthcare settings or Organizational Health Literacy Responsiveness self-assessment tool
(Org-HLR Tool) or Communication Climate Assessment Toolkit (C-CAT) or Pharmacy Health Literacy Assessment Tool
or Health Literacy-Sensitive Communication Scale (HL-COM) or Organizational Health Literacy Responsiveness (Org-
HLR) self-assessment tool and process or Patient Education Materials Assessment Tool (PEMAT) or Patient Education
Materials Assessment Tool. (PEMAT)” The second retrieval formula was “Topic=health literacy or health literate or
Medical Literacy AND Topic = criteria or criterion or attribute or policy or policies or guideline or recommendation
AND Topi = organization or organizational or healthcare center or health care services or primary care or patient-
centered care or health facilities or Medical Institution or Medical Center or Healthcare Institution or Health Care
Organizations or Health Care Centers”. The publication date ranged from 1965 to 2024 (all years). A total of 3425
original articles were retrieved on January 5, 2024. The document types were limited to articles, review articles, and
proceedings papers, excluding letters, conference proceedings, editorial materials, conference abstracts, book chapters,
and retracted or republished documents, and a total of 3297 articles were obtained. Two authors independently searched,
checked, screened, and confirmed through the resource database of their units to ensure the accuracy of the literature
data. 3297 articles were added to the list of marked results. The full records and cited references were exported to plain
text file, including information such as authors, research institutions, titles, publication years, keywords, abstracts,
journals, references, volumes, and page numbers. The format files of full records were converted to download xxx.txt
format using the format converter of CiteSpace 6.2.R7 software. The retrieved literature data was imported into
CiteSpace for deduplication, a total of 3134 original documents were obtained as analysis data samples for this study.

Index Development

Stage I: CiteSpace Bibliometric Analysis

CiteSpace primarily utilizes mathematical and statistical methods to compare, summarize, abstract, and generalize
citation and co-citation phenomena of analysis objects such as scientific journals, papers, and authors. It is
a scientometric research method aimed at revealing quantitative characteristics and underlying patterns. The theoretical
foundation of CiteSpace draws from Thomas Kuhn’s “The Structure of Scientific Revolutions”,'* Ronald Burt’s
structural holes theory,'>'¢ Peter Pirolli’s information foraging theory,!” Kleinberg’s burst detection'® and structural
variation theory.'®*° The core functions of CiteSpace include burst detection, intermediary centrality, and heterogeneous
networks, which help identify research frontiers, mark specialties, promptly detect emerging trends and mutations, and
provide robust support for exploring research advances, current hotspots, frontiers, and their corresponding knowledge
bases in the field of science.?' This study utilized CiteSpace 6.2 R7 software tool to deeply explore the information of co-
citation networks, co-word networks, and author co-citation. When interpreting the generated networks, high frequency
nodes, clustered knowledge groups, betweenness centrality nodes, and basic legends were focused on to reveal the
knowledge structure and dynamic changes in the field of science. Through micro-level Author Co-Authorship, meso-
level Institution Co-Authorship, and macro-level Country Co-Authorship, Co-Authorship Analysis, Co-Occurrence
Analysis, and Co-Citation Analysis were conducted. In addition, Excel software was utilized to plot some data, fully
revealing the collaboration model and knowledge flow in the field of science.

Evaluation Indices

In the networks generated by CiteSpace, nodes and links have different meanings. Nodes represent the objects of
statistical analysis, and the size of the circles reflects the frequency of occurrences of the nodes. The width of the circles
is directly proportional to the number of occurrences in the corresponding time partition, and the colors of the circles
represent the citation time. By observing the colors of the circles, the distribution of citation times can be judged.
Additionally, the flow of knowledge between nodes can also be observed from the time (color), from cold to warm colors.
In CiteSpace, nodes with high betweenness centrality are marked with a purple outer circle, the thickness of which
indicates the value of betweenness centrality. The links between nodes represent co-occurrence (or co-citation) relation-
ships, the thickness of the lines indicates the strength of co-occurrence, and the color of the links reflects the time of the
first co-citation (or co-occurrence). The color change of network links can identify the newness or oldness of the research
field. These definitions will be applied to all network map analyses.
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Modularity is the evaluation index of network modularization. The higher value indicates better clustering. The value
range of Q is from zero to one, and Q more than 0.3 means that the network community structure obtained is significant.
Silhouette is a parameter used to evaluate the clustering result by measuring the homogeneity of the network. The closer
the value of Silhouette is to the range from zero to one, the higher value of Silhouette is and the better homogeneity of the
network is. When the value is 0.7, a high homogeneity of the network is reflected and the clustering result has high
reliability. The clustering result can be considered reasonable when the value is above 0.5.

Stage II: Qualitative Analysis — Focus Group Interviews

Focus group interviews are a qualitative research method used to refine and optimize evaluation index systems.>? By
assembling a group of individuals with similar backgrounds and knowledge in an equal and pressure-free environment,
specific issues are collectively discussed to gather and analyze information. Key characteristics of focus group
interview”’ include “Interview as research”, “Collective exploration” and “Co-construction”. To supplement the findings
from the literature analysis and preliminarily validate the scientific robustness of the index dimensions, this study
organized a series of focus group interviews between January 14 and February 16, 2024. Participants were selected
through purposeful sampling, with priority given to experts possessing practical experience, policy insight, and
a background in health literacy research. The final panel consisted of six experts (five female, one male) aged 25 to
38, all affiliated with tertiary-level hospitals and representing a range of roles, including frontline clinical staff, nursing
managers, and hospital administrators. The predominance of female participants reflects the central role of women in
health education, nursing, and public health within the healthcare system, and also aligns with the focus group principle
of prioritizing information saturation, as the female experts demonstrated greater domain experience and willingness to
express insights.

To ensure scientific rigor and methodological consistency, the focus group design adhered to the core procedures of
qualitative research. Drawing on the findings from CiteSpace-based bibliometric analysis and referencing internationally
recognized health literacy evaluation tools—such as HLEHHC,” the Ten Attributes of Health Literate Health Care
Organizations,] HLHO-10,' the Health Literacy-Sensitive Communication Scale,'" and Org-HLR tool'? —the research
team developed a structured discussion guide covering 14 primary indices and 53 initial secondary indices. Prior to the
interviews, the experts received the consultation guide along with the preliminary draft of the HLHO evaluation indices
to facilitate deep engagement with the framework and pinpoint areas for refinement. The focus group process included
three rounds of interviews. The first round was conducted in-person and emphasized inspiration and divergent thinking.
Based on expert feedback from this session, the research team revised and reorganized the 53 initial indices, ultimately
expanding them into 14 primary indices and 120 refined secondary indices. The subsequent two rounds were conducted
via online video conferencing and focused more on supplementation, elaboration, and synthesis. Discussions evolved
from open-ended exploration to more targeted deliberation on index content and structural adjustments. Informed consent
was obtained from all participants prior to each session, and all interviews were audio-recorded in full. Transcripts were
independently prepared by two researchers and cross-validated for accuracy. Data analysis was conducted using thematic
analysis, through which key themes were extracted from the transcripts, expert insights were categorized, and the index
system was iteratively revised. The final framework consisted of 14 primary indices and 120 secondary indices,
demonstrating a structured and contextually relevant evaluation tool tailored to HLHO development in China.

Quality Control

This study brought together six experts in the field of health literacy, who possess good professional knowledge and
practical experience, are familiar with the latest policies and standards, and provide a solid guarantee for the credibility of
the research. Secondly, the host and researchers have all received training to ensure the quality of the research. Thirdly,
researchers recorded the entire meeting, using standardized interviews and records to ensure the objective and complete
research materials. Fourthly, two researchers analyzed the data in real time to ensure the accuracy of the results. Finally,
after multiple revisions, the indices were concise and accurate, unanimously approved by experts to ensure reliable and
objective results.
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Stage Ill: Index Development

Based on the literature analysis and expert interviews, this study integrated and expanded the original indices. The
constructed index system covers dimensions such as organizational management, health education, provider-patient
communication, digital services, and support for vulnerable groups, with a focus on local adaptability, operability, and
equity. The selection and confirmation of indices followed the principle of combining theory with practice and
prioritizing expert consensus. To ensure the comprehensiveness and scientific validity of the development of the index
system and to avoid the issue of “overrepresentation of tertiary hospital samples™ during the development process, this

2423 in primary healthcare institutions from April 8 to 14, 2025, based on

study conducted semi-structured interviews
literature analysis and preliminary indicator categorization. To ensure the representativeness of the sample, four experts
were selected from three grassroots healthcare institutions, including clinical frontline medical staff and hospital
management (three males and one female). The experts, aged between 31 and 45 years, possess extensive clinical
practice experience and managerial perspectives, enabling them to provide a comprehensive reflection of the practical
needs of primary healthcare institutions. The in-depth discussions centered on three core dimensions: (1) Optimization
strategies for the health literacy-based healthcare institution evaluation indicators, focusing on the addition, removal, and
rewording of indicators; (2) A systematic evaluation of the preliminary indicator set, including structural validity and
content coverage; (3) Primary healthcare institutions’ views on health literacy-based healthcare institutions, including the
feasibility and barriers of the indicators. The entire interview process was recorded and transcribed, with strict de-
identification procedures implemented to protect the privacy of the experts. Thematic analysis®® was employed in the
results section of the study to systematically categorize and organize the key points from the expert interviews, thereby
extracting essential information and establishing a foundation for the subsequent Delphi method-based expert
consultation.

Results
CiteSpace Bibliometric Analysis

To set the corresponding analysis parameters. The Time Slicing for the study started from January 1991 and ended in
January 2024. Pruning for institutions was set to pathfinder, pruning sliced networks, and pruning the merged networks.
Other parameters were set as shown in Table 1.

Analysis of the Present Situation

Analysis of the Number of Published Articles

The number of published articles is one of the important indices to measure the change of research heat in a certain field
of science. By analyzing the number of published articles each year, the research trends, development status, and
competitive landscape in the field will be understanded. This study makes a statistic on the annual distribution for number
of published articles retrieved from 1991 to 2024 (Figure 1). Since 2013, the number of published articles has been
increasing every year, with a total of 2626 published articles, accounting for 83.79% of the total. This indicates that
HLHOs are becoming more active in the application of international papers. Three significant increases were in 2018,
2020, and 2022. In 2018, the annual number of published articles were 213, an increase of 17.70% from 2017. In 2020,

Table | Node and Network Characteristics

Figure Number of Nodes | Number of Edges | Density | Top | Year per Slice
Author co-authorship 957 1148 0.0032 50 |
Institution co-authorship 381 477 0.0066 50 5
Country co-authorship 139 407 0.0424 50 |
Keywords co-occurrence 606 2028 0.0111 50 2
Reference co-citation 626 1665 0.0085 50 2
Author co-citation 1032 1537 0.0029 50 2
Journal co-citation 1069 1190 0.0021 50 5
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the number of published articles were 303, an increase of 35.27% from 2019. In 2022, the number of published articles
were 421 articles, an increase of 19.60% from 2021.

It is speculated that three significant growth spurts may be closely related to changes in the external environment. The
sudden increase in global scholars’ attention to issues in a certain field often stems from challenges faced by the
international community. For example, in 2018, natural disasters such as hurricanes, typhoons, and volcanic eruptions
occurred frequently; In 2020, the world was shrouded in the shadow of the COVID-19 pandemic; By 2022, the Russia-
Ukraine conflict broke out, the world experienced extreme high temperatures, and the pandemic entered final stages. These
drastic changes in the external environment may have stimulated scholars to pay more attention to health literacy and
conduct research in the field of it, thereby causing a continuous increase in the number of published papers in this field.

Research Co-Authorship Analysis

In the research co-authorship network map, the size of the nodes represents the number of published papers by authors,
institutions, or countries/regions, and the connections between them reflect the co-authorship and their strengths. In the
node types, author, institution, and country are used for research co-authorship analysis.

Author Co-Authorship Analysis

Co-Author identity is the connection of researchers working together on a specific topic. The corresponding analysis
parameters are set as follows: “Author” is selected for Node types. Author Co-Authorship network map is drawn
(Figure 2). In the research field of HLHO, the top 10 authors are Wolf, Michael S (14), Osborne, Richard H (7), Creta,
Massimiliano (6), Arnold, Connie L (6), Califano, Gianluigi (6), Ansmann, Lena (6), Ruvolo, Claudia (6), Celentano,
Giuseppe (6), Schillinger, Dean (6), and Davis, Terry C (5). Wolf, Michael S,%” a professor of medicine at Northwestern
University, is the most prolific author, with a total of 14 publications. His research covers health literacy, self-
management, medication safety, and aging, significantly improving healthcare quality. According to Price’s Law “[m]
(m=nmax/2)”, authors with a number of publications exceeding 7 are considered core authors in the field. This includes
Professor Richard H. Osborne.”® As a distinguished professor in health sciences and a health literacy advisor for the
World Health Organization on non-communicable diseases, Professor Osborne has made outstanding contributions to the
development of health literacy tools, many of which are widely used globally.?* ' Although there is close co-authorship
among Creta, Massimiliano, Califano, Gianluigi, Ruvolo, Claudia, and Celentano, Giuseppe, there is relatively less
interdisciplinary and international cooperation among other scholars. These research achievements have not only
promoted the development of the health literacy field but also provided direction for the future development of HLHO

within our research group.
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University of California System (129), University of Sydney (109), Harvard University (105), University of London (95),
Johns Hopkins University (71), University of Melbourne (69), University of Toronto (64), University of California San
Francisco (63), Northwestern University (59), Monash University (58), are active in health literacy institutions and
constitute global research centers. These institutions are mainly concentrated in universities, highlighting the core status
of universities in this field of research. In addition, considering the importance of the institutions’ positions in the
network, Columbia University (0.62), University of Texas System (0.55), University of California Los Angeles (0.44),
Harvard Medical School (0.30), University of North Carolina (0.24), and US Department of Veterans Affairs (0.21) play
important bridging roles in the co-authorship network, indicating their strong betweenness centrality.

Country Co-Authorship Analysis

Country Co-Authorship Analysis explores the cooperative relationships among countries worldwide. By quantitatively
analyzing index such as the number of cooperation, the number of countries involved, and the strength of cooperation, it
reveals the core countries and hotspots of co-authorship in specific fields. The corresponding analysis parameters are set
as follows: “Country” is selected for Node types, in terms of the output of the countries, the United States published 1241
articles (accounting for 39.60%), with the highest betweenness centrality of 0.38, indicating the prominent position and
influence of the United States in the country co-authorship network. Other high-yielding countries in order are: Australia
(513), England (314), Canada (237), Germany (153), People’s Republic of China (138), Netherlands (124), India (112),
Italy (69), Sweden (67). In addition, Kleinberg’s burst detection algorithm was employed to analyze the abrupt changes in
node frequency in the data of country co-authorship papers, finding emerging areas of cooperation. The results showed
that China’s attention to HLHO significantly increased in 2022 and collaboration between China and many countries has
been abruptly growing, marking China’s gradual emergence as an important participant and contributor in this field
(Figure 4).

Research Topics and Evolution

In the co-citation map, the size of the nodes represents the number of citations. Co-citation Analysis includes Journal Co-
Citation, Reference Co-Citation, and Author Co-Citation. Co-citation analysis reveals the connection among discipline
trends, core authors and journal influences.

Author Co-Citation Analysis

Author co-citation occurs when two or more authors are cited simultaneously by a third paper. This analysis reveals
important authors in a discipline and their collaborative networks, reflecting the strength and status of the field. The
analysis parameters are set as follows: the node type is selected as “Cited Author.” The World Health Organization
(WHO) is the most frequently cited organization, with 673 citations. As a crucial promoter of global public health, the
WHO has played a key role in defining and advancing health literacy.>? Following closely is Nutbeam D, with 289
citations, widely recognized for his in-depth understanding and research on health literacy, particularly in the area of
health self-efficacy*~**
research challenges, health literacy among different populations, internet information, and digital health information.

(Figure 5). Their research spans multiple aspects of health literacy, including intervention models,
Their work provides new perspectives and insights for research in the related fields.

Journal Co-Citation Analysis

When two or more journals are simultaneously cited by a third paper, there is a co-citation relationship between them.
The corresponding analysis parameters are set as follows: “Cited Journal” is selected for Node types. PATIENT EDUC
COUNS is the most frequently co-cited journal, followed by JAMA-J] AM MED ASSOC and J] GEN INTERN MED.
PATIENT EDUC COUNS has the strongest betweenness centrality, indicating its significant influence on other journals
(Figure 6). Among the top 11 journals, those from the United States are the most prevalent. The research areas covered
by these journals include social sciences, biomedical sciences, medicine, public health, environmental health, occupa-
tional health, healthcare science and services, and medical informatics. This demonstrates the interdisciplinary nature of
research in this field (Table 2).
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Reference Co-Citation Analysis

Reference Co-Citation Analysis refers to the co-citation relationship formed when two references are cited simulta-
neously by a third citing reference. The corresponding analysis parameters are set as follows: “Cite reference” is selected
for Node type. Tricco AC, 2018 was cited 59 times, Sorensen K, 2012 was co-cited 43 times, both showing high
influence. The article Kowalski C, 2015 has the strongest betweenness centrality and had a significant influence on the
academic network (Figure 7). The frequently cited references mainly involve methodological interpretations of systema-
tic reviews, chronic disease management, the importance of health literacy, methods of information assessment, internet
information quality, and the social determinants of health literacy on clinical quality and safety.

By employing Kleinberg’s Burst Detection Algorithm to identify emergent literature that has received a sudden surge
in citations within a specific time frame, intense academic attention has been gained (Figure 8). Tricco AC, 2018 has
a burst frequency of 22.54, indicating its significant influence in the health sciences, particularly regarding best practices
and reporting standards for systematic reviews and meta-analyses.*> Paakkari L, 2020 has a burst frequency of 7.61. This
study emphasized the importance of health literacy in addressing public health challenges, such as COVID-19, and
suggested that health literacy education and support can improve treatment outcomes and quality of life.>® Nutbeam D,
2021 has a burst frequency of 7.37, exploring interventions to improve health literacy in clinical and community
populations.>” Hong, Quan Nha, 2018 has a burst frequency of 6.8, underscoring the importance of effective assessment
tools for mixed methods research. This study proved the importance of effective evaluation tools for mixed methods
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Figure 5 Author Co-Citation Knowledge Map.

research, which helped medical organizations develop targeted interventions to improve patient health literacy and self-
management abilities.*®

Through the analysis of these four articles, this study speculated on the following construction paths for HLHO. The
first step is to deeply study previous reviews to lay the foundation for the development of HLHO. The second step is to
focus on the development and innovation of assessment tools to ensure the guarantee of the transformation of HLHO.
The third step is to pay attention to health literacy and social factors, utilizing multi-intervention to improve patient
health and service quality, and achieving transformation.

Co-Occurrence Analysis
In the co-occurrence map of paper topics, keywords, and scientific fields, the size of the nodes reflects the frequency of
words, and the connections reveal the co-occurrence relationships and their strength. The trend of word frequency and

centrality has been comprehensively considered to gain insights into scientific hotspots and development trends.

Keywords Co-Occurrence Analysis

Keywords Co-Occurrence Analysis is a co-occurrence analysis of keywords provided by authors and databases within the
dataset. Keywords represent the core essence of articles.’® By refining and generalizing keywords, the themes and focal
points of articles can be one can accurately grasped, thereby enhancing readability and search efficiency. The analysis
parameters are set as follows: “Keyword” is selected for Node types, and keywords are cleaned and merged (Figure 9).
High-frequency keywords included health literacy, nursing, reading and writing ability, effect, primary care, knowledge,
health, influence, education, communication, with frequency of 792, 539, 346, 265, 227, 218, 213, 197, 191 and 180,
respectively. As the research hotspots in this field, high-centrality keywords included service, health, public health,
barrier, elderly, prevalence, community, health information, patient education, readability, with centrality of 0.11, 0.11,
0.10, 0.09, 0.09, 0.08, 0.08, 0.08, 0.07 and 0.07, respectively.
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Figure 6 Journal Co-Citation Knowledge Map.

Focusing on high-frequency keywords, it reveals that the core of the medical service system is health literacy, and key
factors include education, knowledge, and communication. The health needs of the elderly are special, and the role of
nursing is significant. Reading and writing ability may affect a patient’s understanding of medical information. HLHO
and public health jointly focus on the health of the population. In the context of primary care as an extension of services,
promoting health literacy education at the community level can improve the health level of residents.

Keyword Clustering Analysis
Keyword clustering analysis is a commonly used method in research fields for identifying and extracting research
hotspots and trends. Based on co-occurrence analysis parameters (threshold set as Top N = 50, time slicing: 2 years,
pruning options including Pathfinder, pruning sliced networks, and pruning the merged networks), the LLR algorithm
was employed, and keywords were selected to label the clusters. A total of 19 significant clusters were successfully
identified (# represents a cluster) (Figure 10). Each cluster label was automatically generated by the system based on
keyword calculations. Manual semantic review was conducted to ensure consistency between the cluster labels and the
content. The clustering module value (Modularity Q = 0.7829) and the average silhouette value of the clusters (Mean
Silhouette S = 0.9234) both indicate that the clustering results have high credibility and significance.

Through in-depth analysis of keywords under each cluster label, it found that the keyword cluster labels were patient
education, readability, primary care, health literacy, socioeconomic status, and education, jointly reflecting the basic
elements of health HLHO (#0, #1, #2, #3, #4, #16). Patient education plays a key role in promoting the acquisition of
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Table 2 Organizations with the Largest Number of the Literature

Cited Journals Counts | Betweenness Research Area Category | Country | IFoid
PATIENT EDUC COUNS 1005 0.33 Public, Environmental & Occupational Health, SCIE/SSCI Ireland 3.5
Social Sciences, Interdisciplinary

JAMA-] AM MED ASSOC 924 0.12 Medicine, General & Internal SCIE USA 120.7

J GEN INTERN MED 876 0.05 Health Care Sciences & Services, SCIE USA 5.7
Medicine, General & Internal

PLOS ONE 864 0.01 Multidisciplinary Sciences SCIE USA 37

LANCET 827 0.06 Medicine, General & Internal SCIE UK 168.9

BMC PUBLIC HEALTH 817 0.05 Public, Environmental & Occupational Health SCIE UK 4.5

SOC SCI MED 790 0.00 Public, Environmental & Occupational Health, SCIE/SSCI UK 5.4
Social Sciences, Biomedical

BMJ-BRIT MED | 677 0.02 Medicine, General & Internal SCIE UK 105.7

ANN INTERN MED 622 0.04 Medicine, General & Internal SCIE USA 39.2

AM ] PUBLIC HEALTH 616 0.03 Public, Environmental & Occupational Health SCIE/SSCI USA 12.7

BMC HEALTH SERV RES 616 0.01 Health Care Sciences & Services SCIE UK 2.8

disease knowledge and the improvement of self-care skills; readability ensures that medical information is easy to

understand; primary care focuses on prevention and early intervention, patients

are required to have health literacy;

socioeconomic status affects the access to health information and services; and education is an important way to improve

public health literacy and the quality of medical services. These elements together constitute the core of health literacy,

providing necessary support to individuals and communities.

Represented by the keywords including prevalence, mental health, and mortality (cluster #5, #6, #9), the cluster labels
reveal the health status and outcomes of individuals and groups, which are core indices for assessing the effectiveness of

HLHO. Mental health affects treatment compliance and reduces the risk of disease; mortality directly reflects the

effectiveness of treatment; and high prevalence rates suggest the need for increased prevention and treatment of specific

diseases. These indices are crucial for improving the quality of medical services. The core of health management is
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Top 25 References with the Strongest Citation Bursts
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Figure 10 Keyword Clustering Analysis Knowledge Map.

characterized by keywords such as motivation, management, patient compliance, risk, risk assessment data, and health
policy (cluster #11, #12, #13, #14, #15, #18). Motivation drives health behaviors; management ensures efficient services;
patient compliance affects treatment outcomes; risk assessment data helps with precise interventions; and health policy
guides service direction. These elements collectively enhance public health literacy and the level of healthcare. Services,
qualitative research, public health, and health promotion hospitals are the keywords that collectively drive the develop-
ment of HLHO (cluster #7, #8, #10, #17). Services are the core of medical organizations; and high-quality services are
their basic responsibility. The modern origin of public health comes from a deep understanding of how social and
environmental conditions affect health. Qualitative research can deeply understand patient needs and optimize services.
Public health’s core concept is focused on the overall health of community populations; and health promotion hospitals
enhance public health through education and prevention, while also supporting high-quality services and innovative
research.

Through in-depth analysis of these keywords, combined with the results of co-occurrence and clustering analysis,
jointly providing necessary health services and support to individuals and communities involves several key elements,
including health literacy, health, patient education, public health, primary care, education, services, management, and
prevalence. These are the research hotspots and cutting-edge research in the field, emphasizing their core role in
improving public health literacy and the level of healthcare. At the same time, HLHO should focus on the joint education
of patients and medical staff, especially caring for the elderly and vulnerable groups. By conducting in-depth research to
understand their health needs, optimizing operational models and services, health literacy and public health will be
promoted.
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Kleinberg’s Burst Detection Analysis

Emergent word analysis contains Kleinberg’s burst detection, which reveals that keywords that change rapidly or increase
sharply in quantity in a short period of time are research hotspots and cutting-edge frontiers at different time periods. The
corresponding analysis parameters are set as follows: the minimum duration is set to 1 year, obtaining 86 keywords with
high intensity, and the top 50 keywords are selected. The strength value of all keywords is greater than 4. Maintaining
their popularity, emerging keywords include health information, perception, elderly, technology, digital health, scope
review, health policy, female, health promotion, qualitative research, internet, socioeconomic status, and determinants of
a healthy society, with strength value as 10.91, 7.25, 9.22, 5.21, 10.12, 9.64, 9.03, 6.99, 6.75, 7.05, 5.91, 5.71, 5.33,
respectively (Figure 11).

In recent years, the attention to health information and digital health care has significantly increased, with intensity
values of 10.91 and 10.12, respectively, indicating that both are undergoing profound changes in the context of digital
health care. Digital health care not only brings more efficient and precise services to medical organizations but also
greatly promotes the transmission and popularization of health information, thereby enhancing the health literacy of
patients. In HLHO, the health needs of specific populations such as the elderly and women are receiving special attention.
As their physical functions decline and physiological characteristics change, they face more health challenges. Medical
organizations need to provide personalized services to meet their needs. Therefore, the following speculations have been
made. Firstly, there is close relationship among health information and perception, health policy, and health promotion,
jointly affecting health concepts, behaviors, and outcomes. Secondly, key influencing factors include digital health care,
technology, and socioeconomic status. Thirdly, the formulation of effective policies and strategies can enhance the role of
HLHO, improve patients’ health literacy and self-management ability, and provide better protection for health.

Qualitative Analysis — Focus Group Interviews

In this qualitative analysis of the focus group interviews, experts’ opinions and suggestions were not provided in a one-to
-one correspondence with each primary index, but were discussed around several highly related and overlapping themes
in practical work. To more accurately reflect the key points and practical concerns of the expert discussions, this study
categorized and organized the interview data using thematic analysis,”® as shown in Table 3.

Organization Management and Service Processes

Experts generally recognized the efficiency of organizational management and service processes in medical organiza-
tions. They believed that a sound management system and collaboration among departments ensured the smooth
operation of medical services. However, experts also pointed out that the organizational management part of the initial
53 indices was not comprehensive. Expert 1 emphasized that organizational management should be carried out from top
to bottom, including policy formulation, establishment of management departments, personnel selection, and clear goals
and implementation plans. Expert 4 highlighted the importance of self-assessment and continuous improvement. Expert 2
suggested adding indices related to environmental atmosphere, reward and punishment systems, and financial and human
resource support. At the same time, experts also emphasized the convenience of medical services for patients. Expert 3
proposed adding feedback mechanisms for employees and patients to better understand the effects of services. Expert 5
suggested publishing the visit process flowchart to improve the transparency of patient medical treatment. Expert 2 also
believed that the rationality of the visit process should be emphasized, not just the simplification of the process. Expert 4
emphasized the importance of online platforms to enhance the patient’s medical experience.

Health Education and Public Welfare Services

Health education and public welfare services are important parts of HLHO. Experts affirmed their effectiveness and also
made suggestions for improvement. Expert 1 emphasized the scientific rigor and accuracy of health education materials.
Expert 3 pointed out that the materials should meet the needs of doctors and patients, ensuring accurate information
dissemination. Expert 2 suggested using internet information platforms to enhance the dissemination effect of health
education materials, especially for promotion in the community. Expert 6 suggested that hospitals cooperate with media
and academic institutions to promote the dissemination of health information in society.
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Figure |11 Knowledge Map of Kleinberg’s Burst Detection for Keywords.
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Table 3 Theme Classification

Theme Covered Primary Indices Underlying Causes

Organizational Organizational Management, Medical Visit Processes, The foundational role of centralized mechanisms in
Management and Service Guidance Services, Parts of Online Medical Service management systems and process design, as well as in
Processes Platform enhancing service accessibility

Health Education and Health Education Materials, Health Education Activities, Emphasis on the richness of health literacy content,
Public Welfare Services Social Public Welfare Services dissemination methods, diversity, and social outreach
Doctor-Patient Supportive Measures for Doctor-Patient Communication, Reflection of needs for communication efficiency,
Communication and Context of Doctor-Patient Communication, Medical quality, service satisfaction, and information
Patient Support Expenses and Medical Insurance, Patient Transfer transparency

Special Patient Group Services for Patients with Low Health Literacy, Contact Focus on improving service accessibility and continuity
Services Services of care for vulnerable populations
Self-Health Management Self-Health Management Support, Parts of Online Medical Strengthening patient empowerment, disease

and Health Promotion Service Platform management, and follow-up support mechanisms

Doctor-Patient Communication and Patient Support

Doctor-patient communication is an important part of promoting health literacy. HLHO should pay attention to and create
good communication conditions. According to the interview results, experts suggest strengthening communication skills
training, improving service awareness, and enhancing communication feedback. Expert 1 proposed that training should
cover all medical staff comprehensively, develop personalized strategies based on needs, and regularly collect feedback
to optimize the communication process. Expert 2 suggested that doctor-patient communication should be bidirectional
feedback, medical staff should listen to patients, encourage questions and patients’ participation in decision-making.
Expert 3 emphasized the importance of communication skills and proposed that different strategies should be adopted for
different groups of people, and knowledge should be transmitted in the most easily accepted way by patients. Expert 6
pointed out that doctors should avoid professional terminology, ensure that language is plain and easy to understand,
moderate speech speed, and clear pronunciation.

Special Patient Group Services

Special patient groups are closely linked to HLHO, and their high dependence is due to their special needs. However,
experts also suggested modifying some indices. Expert 1 proposed that medical staff should be able to identify low health
literacy patients, avoiding discriminating against them and patiently helping them. Expert 2 suggested that medical staff
should increase the use of written materials, videos, and other tools to help patients understand, and allocate more
treatment time for them. Expert 3 proposed that medical staff should improve their communication skills, teach patients
to manage their health, and use plain language. Expert 6 emphasized the need for doctors to fully explain the patient’s
condition and health literacy when handing over, to ensure the continuity and safety of diagnosis and treatment.

Self-Health Management and Health Promotion

Hospitals provide comprehensive support to patients through measures such as establishing communication groups and
developing follow-up plans. This is not only crucial during treatment but also indispensable in recovery and long-term
management. Experts unanimously agree that medical staff have an obligation to guide patients in scientifically managing
themselves during and after treatment, including aspects such as medication, exercise, and nutrition. In addition, Expert 1
particularly emphasized the importance of follow-up plans, considering them a key link in checking the effectiveness of
treatment and adjusting treatment strategies. Expert 3 suggests that for patients with chronic diseases, medical staff
should require them to record changes in their condition, such as blood sugar and blood pressure, as a basis for diagnosis
and treatment.

During the three rounds of focus group interviews, experts provided detailed practical insights and suggestions for
index revision across core dimensions, including organizational management, health education, provider—patient com-
munication, services for special populations, and self-health management. Experts generally agreed that organizational
management should integrate policies, institutional structures, and personnel levels to enhance coordination and
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continuous quality improvement. Service processes, they emphasized, should be patient-centered, with a focus on process
transparency, feedback mechanisms, and digital support. At the same time, health education should balance scientific
accuracy with ease of communication, promoting continuous improvement in staff training, communication channels,
and support for vulnerable populations. In terms of patient engagement, feedback mechanisms, information accessibility,
and continuity of care, indices were expected to be designed with greater operability and fairness.

In summary, based on three rounds of expert consultation, the HLHO index framework was comprehensively
optimized. The research team ultimately refined 14 primary indices and added 67 new secondary indices. Following
iterative revisions and screening, 28 existing secondary indices were retained, and 25 were modified, resulting in
a finalized HLHO index system consisting of 14 primary and 120 secondary indices (Table 4). A comparative analysis

with leading international health literacy assessment tools''*!2

revealed several distinguishing features: (1) broader
coverage—new dimensions such as “online healthcare service platforms”, “community welfare services”, and “con-
tinuity of care” were added, better aligning with the development of digital health and primary care systems in China; (2)
emphasis on patient co-creation—multiple indices incorporated mechanisms for “joint design, evaluation, and improve-
ment by staff and patients”, reflecting the principle of patient empowerment; (3) enhanced focus on equity and vulnerable
populations—a specific cluster of indices was developed for “patients with low health literacy”, reinforcing inclusiveness
and human-centered care; and (4) integration of policy orientation and international standards—the index system was
aligned with key national initiatives such as the Healthy China Action and the National Health Literacy Promotion

Campaign, establishing an operational framework with distinct Chinese characteristics.

Phase |ll: Construction of the Index System—Semi-Structured Interviews

Optimization of the Index System

Most experts agreed that the HLHO index system developed in this study was comprehensive in content and reasonable
in structure, particularly aligning well with current practice in areas such as health education, provider—patient commu-
nication, and information accessibility. For example, the participating primary healthcare institutions had already

Table 4 HLHO Index System

Primary Indices Secondary Indices

I. Organizational Management The hospital has policies related to promoting patient health literacy.

The hospital has a designated manager or department responsible for promoting patient health literacy.

Hospital management prioritizes promoting patient health literacy as a key task.

Hospital management integrates promoting patient health literacy into the hospital’s cultural construction.

The hospital has clear goals, plans, and measures for building a HLHO.

The hospital fosters an atmosphere and environment that promotes health literacy.

The hospital provides a reward and punishment system to support health literacy work.

Hospital management provides financial and human resources to support promoting patient health literacy.

Hospital management values research related to promoting patient health literacy.

The hospital has standards for self-evaluating as a HLHO.

The hospital has standards for evaluating the health literacy abilities of medical staff.

Hospital management regularly (planned) monitors, evaluates, and continuously improves measures to promote patient health
literacy.

The hospital adheres to a patient-centered medical service concept.

The hospital invites staff to participate in the formulation, evaluation, and improvement of policies related to promoting health
literacy.

The hospital invites patients to participate in the formulation, evaluation, and improvement of policies related to promoting health
literacy.

Il. Health Education Materials The hospital has a system for developing, reviewing, and managing health education materials.

The hospital provides health education materials in various forms (eg, online platforms, anatomical models, pictures, videos, audio,
printed materials, braille, large fonts).

The hospital provides an adequate quantity of health education materials.

The health education materials provided by the hospital are easy to understand.

The health education materials provided by the hospital are scientifically accurate.

The materials meet the personalized needs of patients (eg, designed according to different diseases and population needs).
The hospital provides health education materials that meet the needs of medical staff.

The hospital provides health education materials in foreign languages.

The hospital invites staff to participate in the design, evaluation, and improvement of health education materials.

The hospital invites patients to participate in the design, evaluation, and improvement of health education materials.

(Continued)
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Table 4 (Continued).

Primary Indices Secondary Indices

lll. Health Education Activities The hospital fosters a strong atmosphere for health education.

The hospital offers various dissemination forms for health education (eg, official websites, new media platforms, lectures, media
cooperation).

The hospital supports medical staff in creating patient communities to answer health questions.

The hospital has designated areas for health education.

The hospital or departments regularly (planned) carry out health education activities.

The hospital takes measures to improve the quality of health education provided by medical staff to patients.

The health education activities carried out in the hospital meet the health knowledge needs of patients.

Medical staff strengthen health education for patients in high-risk situations (eg, before surgery, medication, or discharge) (eg,
distributing written health education materials).

The hospital regularly (planned) collects patients’ health knowledge needs.

The hospital is equipped with clinical decision support systems (or clinical decision support tools) to help medical staff more
conveniently carry out health education for patients.

The hospital invites staff to participate in the design, evaluation, and improvement of health education activities.

The hospital invites patients to participate in the design, evaluation, and improvement of health education activities.

IV. Social Public Welfare Services (carrying The hospital establishes good public welfare cooperation mechanisms with communities, enterprises, villages, and schools.

out science popularization, free clinics, The hospital regularly (planned) carries out social public welfare services such as science popularization, free clinics, and screenings.
screening, etc., in communities, enterprises, | The hospital understands the health needs of local residents before conducting social public welfare services.

villages, schools, and other off-site The hospital carries out public welfare services based on the health needs characteristics of local residents.

locations) The public welfare services carried out by the hospital meet the health needs of local residents.

The hospital invites staff to participate in the design, evaluation, and improvement of public welfare service projects.
The hospital invites patients to participate in the design, evaluation, and improvement of public welfare service projects.

V. Supportive Measures for Doctor-Patient The hospital has a reward and punishment system to support doctor-patient communication.

Communication The hospital fosters a good atmosphere for doctor-patient relationships to promote communication.

The hospital regularly (planned) conducts training on doctor-patient communication skills to enhance the ability of medical staff to
promote patient health literacy.

The training covers all employees (including doctors, nurses, medical technicians, etc.).

The hospital conducts different types of doctor-patient communication training based on different characteristics (age, title,
education, department) of employees.

The hospital checks the effectiveness of training on improving employees’ practical communication skills.

The hospital optimizes doctor-patient communication training through quality improvement measures.

The hospital includes the assessment of employees’ doctor-patient communication skills as a routine evaluation item.

The hospital regularly (planned) investigates and evaluates patients’ health literacy abilities.

The hospital provides medical staff with guidance manuals for effective communication with patients (eg, “Medical Informed Consent
Reference Guide”, “Key Steps in Medical Service Communication Guide”).

The hospital invites staff to participate in the design, evaluation, and improvement of doctor-patient communication training.
The hospital invites patients to participate in the design, evaluation, and improvement of doctor-patient communication training.
VI. Context of Doctor-Patient During doctor-patient communication, medical staff maintain a positive attitude towards patient health education.
Communication Medical staff are empathetic in patient health education during doctor-patient communication.

The content of patient health education by medical staff is easy to understand during doctor-patient communication.

The speech speed and clarity of medical staff are appropriate during patient health education in doctor-patient communication.
The tone of medical staff is gentle during patient health education in doctor-patient communication.

Medical staff provide a comprehensive explanation of diagnostic results during doctor-patient communication.

Medical staff ensure patients fully understand the information (eg, repeating learned content, using models for demonstration) during
doctor-patient communication.

Medical staff explain medical terminology to patients during doctor-patient communication.

Medical staff allocate sufficient time for patient health education during doctor-patient communication.

Medical staff encourage patients to ask questions during doctor-patient communication.

Medical staff allow patients time to think briefly during patient health education in doctor-patient communication.

Medical staff emphasize key information in health knowledge during doctor-patient communication.

Before obtaining informed consent, medical staff ensure patients fully understand their condition during doctor-patient
communication.

Medical staff encourage patients to participate in the development of treatment plans during doctor-patient communication.
Medical staff strive to empower patients to make their own treatment decisions during doctor-patient communication.

Medical staff adopt different communication methods based on patient characteristics (culture, gender, cognition) during doctor-
patient communication.

Communication between medical staff and patients follows communication principles (eg, “Medical Informed Consent Reference
Guide”, “Key Steps in Medical Service Communication Guide”).

Medical staff do not subjectively judge patients’ health literacy levels during doctor-patient communication.

Medical staff respect patients during doctor-patient communication.

The hospital invites staff to evaluate and provide suggestions for improving doctor-patient communication.

The hospital invites patients to evaluate and provide suggestions for improving doctor-patient communication.

(Continued)
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Table 4 (Continued).

Primary Indices Secondary Indices

VII. Guidance Services The hospital provides good guidance services, making it convenient for patients to seek consultation.
Guidance personnel provide services to patients with a positive attitude.

The hospital provides location guidance signs that are easy for patients to recognize.

The hospital provides regularly updated location guidance signs.

The hospital provides guidance services for special groups.

The hospital provides intelligent guidance service equipment.

The hospital ensures that location guidance signs make it easy for patients to reach their destinations.

The hospital invites staff to participate in the design, evaluation, and improvement of guidance services.
The hospital invites patients to participate in the design, evaluation, and improvement of guidance services.

VIII. Medical Visit Processes Doctor information and department introductions are easy for patients to inquire about.

The distribution of hospital departments is reasonable, making it convenient for patients to reach.

The hospital’s appointment process is reasonable, reducing patient waiting time.

The hospital or departments publicly display appointment process maps for patient convenience.

The hospital invites staff to participate in the design, evaluation, and improvement of medical visit processes.
The hospital invites patients to participate in the design, evaluation, and improvement of medical visit processes.

IX. Online Medical Service Platform The online medical service platform provided by the hospital (eg, registration, payment, query of examination reports) facilitates
patient visits.

The online medical service platform provided by the hospital is easy to operate.

The service information provided by the online medical service platform meets patients’ needs.

The hospital provides an online medical service platform, making it convenient for online patients to consult remotely.

The hospital invites staff to participate in the design, evaluation, and improvement of the online medical service platform.

The hospital invites patients to participate in the design, evaluation, and improvement of the online medical service platform.

X. Services for Patients with Low Health Medical staff are capable of identifying patients with low health literacy.
Literacy (eg, low education level, elderly, Medical staff provide more health knowledge to patients with low health literacy.
disabled) Medical staff allocate more consultation time for patients with low health literacy.

Medical staff use simpler language when communicating with patients with low health literacy.

Medical staff use handwritten materials, models, videos, and other tools to assist communication with patients with low health
literacy.

Medical staff are capable of teaching patients with low health literacy to manage their health effectively.

Patients with low health literacy receive the same level of medical service as other patients during their hospital visits.

Medical staff consider patients with low health literacy as key objects for referral (transfer to another department or hospital).

XI. Medical Expenses and Medical Insurance | Doctors inform patients of the medical expenses they need to bear before payment.

Doctors confirm the billing items with patients before payment.

Doctors inform patients of the insurance reimbursement ratio of the billing items before payment.

XIl. Patient Transfer The hospital provides convenience and support for the transfer of patients (eg, between doctors, between hospitals).

During patient transfer (eg, between departments or hospitals), doctors communicate the patient’s health literacy or literacy level and
cognitive level clearly to the receiving doctor.

During patient transfer (eg, between departments or hospitals), doctors communicate key information about the patient’s condition
clearly to the receiving doctor.

Xill. Contact Services The hospital is equipped with a pager + voice dialogue system, making it convenient for patients to contact medical staff.

The hospital provides an automated telephone system or manual telephone transfer service, making it convenient for patients to
consult by phone.

The hospital provides multiple appointment services (eg, phone, internet, app, on-site), making it convenient for patients to make
appointments.

The channels for patients to file complaints with the hospital are smooth.

XIV. Self-Health Management Support Medical staff provide guidance to patients on self-health management (eg, medication, exercise, nutrition).

Medical staff require patients to keep records of changes in their condition and use them as a basis for diagnosis and treatment (eg,
blood sugar, blood pressure).

Medical staff formulate follow-up plans for patients to check treatment effects.

The hospital establishes patient exchange groups, providing patients with opportunities to communicate, share experiences, and
support each other.

employed measures such as illustrated educational materials, optimized font usage, and streamlined clinical workflows to
improve patient comprehension and engagement. Some community health centers had also collaborated with local
authorities and specialist physicians to conduct health lectures, free clinics, and personalized health education services,
demonstrating strong local adaptability. Meanwhile, experts emphasized the need for further strengthening of health
awareness education among patients and for establishing supportive mechanisms at the societal level.

Feasibility in Primary Healthcare Institutions
All four experts indicated that although most indices were grounded in existing practices, several challenges remained in
implementing the system in primary care settings. The main difficulties included: (1) delayed development of online

services and continuous improvement mechanisms, limited by staffing and technological resources at the grassroots level,
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requiring gradual adaptation based on local conditions; (2) complex communication processes related to health insurance
policies and pharmaceutical services, where information asymmetry and procurement restrictions hindered the practical
implementation of certain service indices; and (3) incomplete service function structures—for instance, some community
hospitals lacked inpatient departments, leading to gaps in the full service chain necessary for implementing certain
indices, thus requiring differentiated adjustment based on institutional levels and functional positioning. Despite these
challenges, primary care experts generally endorsed the conceptual design and structural rationality of the index system,
recognizing its strong potential for promotion and adaptation.

In summary, the interview findings from primary healthcare institutions were largely consistent with the results of the
focus group discussions, supporting the rationality and promotability of the HLHO index system. This study highlights
that the effectiveness of health literacy initiatives depends not only on the scientific design of the indices but also on
external factors such as healthcare resource allocation, organizational structure, and policy support. Therefore, during the
promotion and application of the HLHO index system, it is essential to dynamically adjust and stratify implementation
based on the functional positioning and actual conditions of different healthcare institutions. Moreover, primary
healthcare institutions exhibit unique contextual needs and systemic shortcomings in promoting health literacy. Future
implementation efforts should simultaneously strengthen capacity-building mechanisms, optimize policy support sys-
tems, and enhance intersectoral collaboration to further improve the adaptability and effectiveness of the index system.

Discussions
By integrating quantitative analysis using CiteSpace and qualitative insights from focus group interviews, this study
constructed an HLHO index system that reflects China’s national characteristics while incorporating international
experience. Observing from dimensions such as Author Co-Authorship, Institution Co-Authorship, and Country Co-
Authorship, it was found that scholars and institutions in the United States have conducted extensive and in-depth
research in this field, committed to its development for a long time, and have produced significant influence. At the same
time, this study also observed that different regions have varying degrees of emphasis on improving public health
literacy, as well as diverse assessment tools and intervention methods, all of which were closely related to the unique
culture and medical organization systems of each country. The outbreak of COVID-19 has further highlighted the
urgency of improving individual and group health literacy, highlighting the need for countries to take practical and
effective measures to meet this challenge. Therefore, research in this field should actively promote deepened international
cooperation and exchange, learn from the successful experiences of different countries, and jointly promote the
transformation to HLHO. Research on HLHO involved multiple disciplines such as social sciences, biomedicine,
interdisciplinary medicine, comprehensive and internal medicine, public health, environmental health and occupational
health, health care science and services, medical informatics, and more. Current research mainly focuses on the medical
discipline, with the core objective being to optimize medical institution services by improving the public’s health literacy
level, thereby meeting the growing health needs of patients. In this process, interdisciplinary cooperation, information
technology application, and policy system perfection play critical roles, collectively promoting breakthrough progress in
health literacy services of healthcare organizations.

The construction of health-literate healthcare organizations is not a unidimensional optimization, but rather
a profound transformation involving organizational culture, management mechanisms, service processes, and technolo-
gical approaches. This study found that countries such as the United States have developed relatively mature pathways in
areas including policy guidance, organizational leadership, and patient empowerment. In contrast, within the Chinese
healthcare system, an organizational mechanism model characterized by “leadership-driven initiatives and institutional
support” has demonstrated strong local adaptability. Expert interviews further confirmed that leadership commitment is
the primary condition for advancing health literacy initiatives. It not only determines the level of resource investment and
institutional development but also serves as the foundation for cultivating a patient-centered cultural environment. Back
in 2012, the Institute of Medicine in the United States listed “management emphasis” as the primary characteristic of
HLHO.! Additionally, numerous studies have emphasized the central role of leadership in the organizational health
literacy of medical centers.**' Borkowski’s perspective further confirmed that leaders play an indispensable role in
guiding employees to adapt to change, pursue goals, and motivate actions. The findings of this study were highly
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consistent with the perspectives outlined above, further corroborating these conclusions, and underscoring that this level
of organizational support has become a key element in driving health literacy transformation.® Therefore, leaders of
medical centers should actively create an environment that encourages employees to freely and comfortably share their
insights and perspectives on organizational health literacy.** Health literacy was incorporated as a performance index into
hospitals’ medium-term and long-term development strategies. At the same time, health literacy—friendly policies and
service standards were established, driving implementation through a dual approach of institutional development and
cultural cultivation.

In the construction of health-literate healthcare organizations, communication and education serve as critical “inter-
faces” driving transformation, directly influencing the efficiency of health information transmission and the degree of
patient engagement in decision-making. This study focused on dimensions such as provider—patient communication
skills, the readability of health materials, diversified communication pathways, and self-health management. CiteSpace
keyword analysis further revealed the frequent occurrence of terms such as readability, communication, education, and
health promotion, indicating that this theme is not only a research hotspot but also a critical focus for institutional reform.
In medical practice, the negative impact of poor communication on patient care and outcomes is quite common.' On the
other hand, numerous studies have confirmed that when clinical doctors communicate with patients, they should avoid
presupposing the patient’s understanding, especially when dealing with complex information such as health plans and
medical bills (like copayments and deductibles)." It is crucial to use clear, layman’s terms to ensure that patients can fully
understand.***** This patient-centered approach to communication has gradually become a priority task at all levels of
healthcare organizations. Currently, an increasing number of healthcare institutions have recognized that health educa-
tion, as a critical means of enhancing patient health literacy, must emphasize both precision and interactivity. The
“National Action Plan to Improve Health Literacy” released by the United States in 2010 clearly pointed out that training
all staff and encouraging community members to participate in organizational assessment and health literacy improve-
ment work are effective strategies to improve health literacy.”> The study demonstrated that effective educational
interventions can lead to significant improvements in patients’ health attitudes and behaviors.*® Studies found that
patients who actively participate in self-health management are more likely to make scientific and reasonable health
decisions and take effective measures to properly manage their chronic health conditions.*” In this process, the
popularization of health knowledge is regarded as the core approach to enhancing patient health literacy.*” Secondly,
the diversity of health materials and the innovation of forms are crucial for strengthening patients’ understanding and
acceptance of health information, which can meet the needs of different patients.*®*’ The interview results further
indicated that healthcare professionals generally endorsed interactive education and two-way communication, particu-
larly in serving vulnerable populations. Within healthcare organizations, patient engagement is one of the core compo-
nents of the conceptual framework for organizational health literacy.’® The establishment of clear and effective
communication has been recognized as a paramount objective.! This has also become a key principle in the service
design of healthcare institutions. Accordingly, healthcare organizations need to provide more detailed and personalized
services, such as using visual aids (eg charts and images) to intuitively present information.>”** Meanwhile, combining
written information with oral communication and providing alternative written materials (such as audio-visual materials)
and educational services to ensure that every patient can easily access information.! Meanwhile, it is recommended to
strengthen training in doctor-patient communication for all staff, optimize communication processes, and monitor
progress to promote public health behaviors.'!

In the process of constructing health-literate healthcare organizations, the introduction of digital technologies has
been reshaping the boundaries and practices of health literacy services. With the popularity of digital health services, the
consultation process has become more convenient, greatly promoting the development of personal health management.>>
Digital services such as online appointment scheduling and telemedicine consultations have not only shortened patient
wait times but also optimized the allocation of healthcare resources. However, the benefits brought by digitalization are
not equally accessible to all groups. Keyword burst analysis revealed the frequent appearance of terms such as digital
healthcare, older adults, and low health literacy, suggesting the presence of potential information gaps and equity
challenges during the digital transformation process. In particular, populations with low health literacy may encounter
significant barriers in navigating digital tools, understanding information, or even completing basic healthcare
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Table 5 Recommended Implementation Pathway for the HLHO Index System in Healthcare Institutions

Implementation Path Recommendations for Implementation
Step |: Organizational Mobilization and Hospital management should explicitly designate health literacy development as an annual key priority,
Policy Commitment establish dedicated management departments, and allocate specific budget support to ensure top-level

leadership and promotion.
Step 2: Conduct Baseline Self-Assessment Use the HLHO index system developed in this study to conduct a preliminary evaluation of the
institution’s current status, identifying weaknesses and areas for improvement.

Step 3: Establish Capacity Building Implement targeted improvement initiatives based on identified weaknesses, including communication

Mechanisms training, optimization of educational materials, and enhancement of service processes.

Step 4: Set Phased Goals and Develop Develop phased action plans and practical operational guidelines, such as “Standard Process Maps for

Operational Manuals Health Literacy Promotion”, to provide clear, actionable steps for implementation.

Step 5: Monitoring and Continuous Establish internal monitoring and evaluation systems, create feedback channels for patients and staff,

Improvement and develop a dynamic loop for continuous adjustment and optimization to sustain improvements over
time.

procedures.> In response to these risks, this study specifically incorporated dimensions such as online healthcare service
platforms and support for patients with low health literacy, reflecting a proactive approach to mitigating the potential
widening of information disparities in the context of digital healthcare transformation. It emphasizes an adaptability-
oriented digital health literacy concept, highlighting the need to consider population characteristics and usage barriers to
ensure equitable benefits for all groups. Currently, multiple studies have confirmed that through optimizing consultation
processes, providing convenient health information, services, and navigation assistance, and utilizing online medical
service platforms, healthcare organizations can break through time and space limitations, providing patients with more
convenient and efficient medical services.”* > Therefore, it is recommended that healthcare institutions strengthen
service processes with an adaptability-oriented approach, placing greater emphasis on improving the quality of naviga-
tion and guidance services, particularly for older adults and individuals with low health literacy, to ensure equitable
service experiences.

Based on key findings in organizational development, communication, and digital services, healthcare institutions
should translate the HLHO index system into actionable plans. To support this, the following implementation pathway is
proposed to guide the systematic advancement of HLHO initiatives: (1) Organizational Mobilization: Integrate health
literacy development into hospital priorities, with dedicated departments and budget support; (2) Baseline Assessment:
Evaluate the current status using the HLHO index system to identify weaknesses and improvement areas; (3) Capacity
Building: Address identified gaps through targeted training and process optimization; (4) Goal Setting: Establish phased
objectives and develop operational guidelines; (5) Continuous Improvement: Build monitoring and feedback mechanisms
to enable dynamic adjustments and ongoing enhancement (Table 5).

Limitations

This study integrated CiteSpace visualization analysis and focus group interviews, combining international research
hotspots with Chinese expert insights to innovatively develop an HLHO index system, demonstrating strong innovation
and persuasiveness. However, the construction process may be influenced by the research team’s subjective cognition,
data source limitations, and the inherent constraints of CiteSpace technology, potentially introducing bias. Additionally,
qualitative methods face challenges such as interpretative openness and limited replicability, requiring further quantita-
tive validation. Preliminary research was conducted only in a few healthcare institutions, without broader multi-center
studies, thus the indices’ measurability and generalizability need further verification. To address this, the index system
was translated into a scale and a survey was conducted across eight Chinese cities (Beijing, Shanghai, Guangzhou,
Suzhou, Chengdu, Wuhan, Nanjing, and Xuzhou), preliminarily confirming its reliability and validity. Moreover, during
the expert interviews, although purposive sampling was used to cover both managers and frontline personnel from
tertiary hospitals, the sample size was limited, and the majority of experts were female. The geographical and positional
distribution of the interviewed experts was relatively concentrated, posing risks of limited representativeness and expert
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selection bias. Furthermore, during the collection of health literacy-related information and the implementation of
indicator monitoring, issues concerning patient privacy protection may arise, and healthcare institutions should strictly

comply with information security and ethical review requirements.

Conclusions

This study preliminarily constructed an index system for HLHO that aligns with both international standards and China’s
national context, integrating quantitative analysis from CiteSpace and qualitative insights from focus group discussions.
The system includes 14 primary indices and 120 secondary indices, covering key dimensions such as organizational
leadership, communication and education, patient engagement, self-health management, and digital adaptation. It
provides a practical tool for healthcare institutions to conduct self-assessments, drive quality improvement, and empower
patients. It also offers a structured pathway for hospital managers and policymakers to prioritize health literacy initiatives
and promote the transformation toward patient-centered care models. The research team plans to further refine the index
structure through the Delphi method in February 2024 and has completed a multicenter pilot study across eight cities in
China (Beijing, Shanghai, Guangzhou, Suzhou, Chengdu, Wuhan, Nanjing, and Xuzhou) in March 2024, which
preliminarily validated the reliability and validity of the index system. Continuous optimization efforts are underway
to enhance its adaptability and applicability across different types of healthcare institutions.
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