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Objective: To construct a scientifically validated and practical digital health competency assessment framework for public health services, addressing gaps in current evaluation paradigms that fail to comprehensively assess individuals’ proactive engagement with digital health tools.

Methods: The study employed a mixed-methods approach, beginning with a systematic literature review and structured interviews to draft an initial indicator system. Two rounds of Delphi consultations with 15 experts were conducted to refine the framework, followed by quantification of indicators using the Analytic Hierarchy Process (AHP).

Results: The final framework comprises 3 primary indicators (Health Literacy, Information Literacy, Digital Competency), 9 secondary indicators, and 19 tertiary indicators. Health Literacy and Information Literacy were weighted highest (0.4545 each), reflecting their foundational roles, while Digital Competency (0.0909) served as a complementary enabler.

Conclusion: This study addresses a critical gap in digital health research by providing a multidimensional assessment tool that integrates technological, cognitive, and behavioral dimensions. The framework aligns with global digital health strategies and responds to societal challenges like the “digital divide.” Its practical applications include guiding policy-making, optimizing digital health services, and tailoring health education programs to improve public health outcomes.
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1 Introduction

Under the continuous advancement of the scientific and technological revolution and industrial change, digital technology is gradually injecting new momentum into the healthcare industry, driving the traditional healthcare service system to digitization and intelligentization (1). Digital health as a specific form of new productivity in the medical field, is continuing to break through the boundaries of traditional medical production possibilities through the spiral of “technological innovation, institutional innovation and business innovation.” The use of digital technology to improve health, innovate service products and models, and promote the sustainable development of digital health has become a key element of healthcare policy. Driven by this trend, the concept of digital health has gradually taken shape and gained widespread attention (2). In “the Global Strategy for Digital Health (2020–2025)” published by the World Health Organization (WHO) states that digital health refers to the theoretical systems and practical approaches that utilize various digital technologies to improve health. This concept not only includes the development and application of intelligent terminal devices, but also involves research on the behavior of consumers of digital healthcare services, as well as the innovative practice of integrating and applying cutting-edge technologies such as the Internet of Things (IoT), artificial intelligence (AI), cloud computing, big data analytics, and intelligent robots to healthcare service systems (3).

Effective public health management and health service system development in the digital health landscape must be grounded in citizens’ health literacy and information literacy (4), supported by digital technologies to guide the citizens in reshaping health perceptions and enhancing health management and decision-making capabilities (5). Health literacy is the ability of an individual to access, understand, evaluate, and apply health information to make appropriate health decisions (6). Studies have shown that higher levels of health literacy are associated with better disease prognosis (7). Information literacy, on the other hand, is characterized by an individual’s ability to use information, including the ability to perceive, comprehend, identify, and apply it (8). In public health events, information literacy directly affects the people’s understanding of and cooperation with professional guidance (9). However, the persistence of the “digital divide”--the differences in access to, ability to use, and effectiveness of digital technologies among different groups (10), has led to significant inequalities in the use of digital tools by individuals to access health information and process health content (11). This divide is particularly pronounced in groups such as older adults and those living in rural areas (12).

Current assessment paradigms relying solely on digital competency, health literacy, or health information literacy have proven inadequate for comprehensively evaluating individuals’ proactive engagement with health-related media (13). This underscores the urgent need to develop a multidimensional assessment framework that captures the full spectrum of public competencies in digital health contexts (14).

Scholarly research on public digital health competency remains nascent, particularly regarding the establishment of systematic assessment frameworks with standardized, scientifically validated indicators (15). This study aims to construct a comprehensive, scientifically robust, and operationally feasible assessment indicator system for public digital health competency. Through systematic review of domestic and international literature coupled with analysis of public health needs and digital technology adoption patterns, we develop a multidimensional indicator system. The framework’s scientific validity and practical utility are ensured through Delphi expert consultation and Analytic Hierarchy Process (AHP) methodology (16).

The resulting assessment system provides critical support for:


	1. Improving the digital health competency of the public health users;

	2. Promoting the widespread adoption and development of digital health services;

	3. Informing policy-making for equitable digital health integration.





2 Methods


2.1 Indicator selection


2.1.1 Literature review

A systematic literature search was conducted using key terms including “health literacy, digital literacy, information literacy, e-health literacy, health information literacy, digital competency, media literacy” in the Web of Science Core Collection and PubMed databases. Sixty-nine documents closely related to this study were finally included through manual screening. Policy documents closely related to digital health capacity included in this study after intra-group discussion and screening, including the UNESCO’s “Global Digital Literacy Skills Reference Framework for Indicator 4.4.2” (17), the World Health Organization’s “Global Digital Health Strategy 2020–2025” (18), the European Union’s “Digital Competence Framework (DigComp 2.2)” (19), the DQ Institute’ s Digital Intelligence (DQ) Framework (20). Comprehensively analyze the literature and policy documents related to digital health capacity, and form an initial indicator system of digital health capacity after discussion, reform, and screening according to the principle of building an indicator system.



2.1.2 Qualitative research

Semi-structured interviews were conducted via offline face-to-face and online meeting formats with 10 frontline healthcare professionals and 5 researchers specializing in digital healthcare with more than 5 years of experience. The results of the interviews were used to validate and refine the indicators initially screened from the literature review. The interview questions included:


	1. How do you perceive the distinctions and connections between digital health competency and traditional health literacy?

	2. What do you consider the core components of digital health competency?

	3. Which dimensions should be prioritized when assessing digital health competency?

	4. Do you have any recommendations or insights regarding the construction of an assessment indicator system for digital health competency?






2.2 Expert selection

The selection of Delphi experts should be based on the knowledge domain requirements of the research topic. The panel size should be determined by considering both the project scale and disciplinary coverage, research suggests that a minimum of 12 panellists are required to achieve a consensus (21). The inclusion criteria for experts in this study were as follows:


	1. Possession of at least a bachelor’s degree and intermediate-level professional technical qualifications;

	2. Minimum 5 years of practical experience in relevant specialized fields;

	3. Demonstrated domain-specific expertise capable of providing valuable recommendations;

	4. Voluntary participation in the study;

	5. commitment to complete all consultation rounds.



Accordingly, this study engaged 15 authoritative experts from relevant fields to participate in the consultation process.



2.3 Questionnaire design


	The questionnaire comprised four sections:



	1. Introduction: Background and objectives of the consultation, instructions for questionnaire return, contact information of experts, and acknowledgment.

	2. Digital Health Competency Assessment Indicator Evaluation Form: Included conceptual definitions of digital health Competency, detailed instructions, and a consultation table for tertiary indicators.

	3. Expert Information Survey: Collected demographic data (e.g., professional field, technical title, contact details).

	4. Expert Familiarity and Judgment Basis Survey: Assessed experts’ cognitive level of the consultation content, including theoretical foundations and practical experience applied during evaluation.





2.4 Delphi method

The importance of each content was classified into five levels of very unimportant-very important according to the Likert5 classification, assigned a score of 1–5 respectively, and the experts scored the importance of each content according to their own judgement and made suggestions for modification, deletion or addition. Expert motivation was quantitatively assessed by the effective recovery rate of the questionnaire. Expert authority coefficient (Cr) indicates the average of the judgment criteria of expert judgment basis (Ca) and familiarity with the content of the indicator (Cs). The basis of expert judgment (Ca) is calculated through four dimensions: theoretical analysis, practical foundation, reference materials and intuitive judgment. The score of theoretical analysis is 0.1–0.3, the score of practical foundation is 0.3–0.5, the score of reference materials and intuitive judgment is 0.1, and the influence of each dimension on the basis of expert judgment is divided into three grades: large, medium and small. Expert familiarity (Cs) was assessed using a 5-point Likert scale, with assigned values of 0.2, 0.4, 0.6, 0.8, and 1.0 from “very unfamiliar” to “very familiar,” respectively. When Cr ≥0.7, the expert’s consulting results are considered to have a high degree of credibility (22). The consistency of expert opinions can be evaluated by the coefficient of variation (Cv) and Kendall’s W, in which Cv < 0.25 indicates that the degree of dispersion of expert ratings is low and the results are relatively stable; the value of W ranges from 0 to 1, and the larger the value, the better the concordance of the expert’s opinions is reflected, and W ≥ 0.5 is regarded as high correlation. If the p value of Kendall’s W test is less than 0.05, it indicates that the expert opinions are statistically consistent (23).

The screening conditions for the indicators in this study were as follows: (1) Items that met the criteria of mean score ≥4 and coefficient of variation <0.25 were retained (24). (2) If more than 30% of the experts rated an indicator as ‘not necessary’ the indicator was censored (25). (3) If the dissenting opinion was less than 30% but the arithmetic mean of the experts’ ratings for the indicator was less than 3.5 or the coefficient of variation was less than 0.5, the indicator was censored. 3.5 or the coefficient of variation (CV) is greater than 0.3, the reasonableness of the indicator will be further argued and the redundant or non-critical indicators will be deleted according to the results of the argumentation. (4) If the experts suggest new indicators, the necessity should be assessed in the light of the literature, and the indicators that are really necessary should be included in the next round of expert consultation. (5) Expert consultation on the revised indicators will be conducted again until the experts’ opinions converge, that is, to stop the correspondence.



2.5 AHP method

The Analytic Hierarchy Process (AHP) is a multi-criteria decision-making method that quantifies qualitative problems (26). This method calculates hierarchical weights and rankings by decomposing elements related to decision-making into a number of objectives and levels, and calculating hierarchical weights and rankings by fuzzy quantification of qualitative indicators, in order to realize a quantitative decision-making method. In this study, the Delphi method was combined with the hierarchical analysis method (27). A hierarchical model was established based on the digital health competency indicators determined from the results of the 2 rounds of Delphi expert correspondence, and then a judgement matrix was constructed from the mean difference of the digital health competency indicators in the expert consultation, and the consistency test of the matrix was performed using the Yaahp12.9 software, with a ratio of less than 0.1 indicating that a consistency test had been passed (28), the weights of indicators as well as the combination weights are calculated and the combination weights are ranked.



2.6 Statistical methods

This study mainly used the application of Excel to create a database, and SPSS 26.0 software was used to analyze and calculate the data for the mean, coefficient of variation, coefficient of expert positivity, coefficient of expert authority, and degree of expert coordination.




3 Results


3.1 Basic information on experts

In this study, the Delphi method was used to carry out two rounds of expert consultation, and the questionnaire recovery rate of both rounds of survey reached 100%, indicating that the experts’ participation was good and the research data had a high degree of reliability. The experts’ academic qualifications were all bachelor’s degree or above, of which 86.7% were postgraduate degrees, and 86.7% were experts with deputy senior and above titles. The authority coefficient (Cr) of the experts is 0.739, which is more than 0.70, proving their high authority and prediction accuracy. As the indicator shows a CV of less than 25.0%, the experts’ opinions indicate little fluctuation in the content of the study. Kendall’s consistency coefficient is statistically significant in both rounds of consultation, indicating a high degree of consensus among the experts on the content of the consultation.



3.2 Degree of coordination of expert advice

The coefficients of variation for the first round of expert correspondence were 0.00 to 0.43, and the Kendall’s coefficient of concordance for all entries in the first round W = 0.292 (x2 = 196.204, p < 0.05), which indicated a considerable degree of consistency. The coefficient of variation of the second round of expert correspondence was 0.00 ~ 0.19, and the Kendall coordination coefficient of all the entries in the second round W = 0.514 (x2 = 254.174, P<0.05), with a W value of more than 0.5, indicating a higher degree of consistency and a better control of errors. The results show that after two rounds of Delphi expert consultation, the degree of coordination of the expert group’s opinions is significantly higher (the coefficient of variation is lower), and the level of consistency of the evaluation indicators is higher, which indicates that the experts have a good degree of acceptance of the indicator system, and the results of the study have a good degree of reliability.



3.3 Digital health competency indicator framework

Indicator elements were screened, and relevant indicators were revised in conjunction with expert feedback. In the end, a total of three indicators (digital identity management, digital protection and digital participation) were excluded from the first round of the survey, and two were revised (combining “emotion and communication” and “digital protection” into “digital competency”; and revising “health problem solving” into “health literacy”). After the second round of survey, one indicator (digital security) was deleted and one was revised (from “internet etiquette” to “digital ethics and identity”), finally forming the public digital health competency indicator framework. The indicator system covers 3 primary indicators, 9 secondary indicators and 19 tertiary indicators. Primary indicators represent the broad dimensions of digital health competency. Secondary indicators break down each primary dimension into specific competency areas. Tertiary indicators further detail the specific skills or behaviors within each secondary competency. The specific evaluation indicators and their explanations are shown in Table 1.


TABLE 1 Indicators for the evaluation of digital health competency and their interpretation.


	
	Indicator name
	Interpretation of indicators

 

 	Primary indicators 	1. Health Literacy 	Health literacy is needed by the public when seeking help with health in digital environments, including identifying health needs, making health decisions, and using decisions to promote health behavior change.


 	2. Information literacy 	Information literacy for the public seeking help with health in the digital environment, covering browsing, searching, evaluating and managing health information.


 	3. Digital competency 	Digital competency for the public seeking help with health in the digital environment, including digital interaction, digital emotions, digital safety and digital health protection.


 	Secondary indicators 	1.1 Health needs expression competency 	The competency of the public to be aware of their health needs and to accurately assess and express them in a data environment.


 	1.2 Health decision making competency 	The competency to use digital tools and technologies in a data environment to make sound health decisions based on acquired health data, information and knowledge.


 	1.3 Health behavior change competency 	Competency of the public to use health decision-making to promote health behavior change.


 	2.1 Health information acquisition competency 	The competency of the public to search for health data, information, and content in the digital environment, access them, and be able to create and update personal search strategies.


 	2.2 Health information screening competency 	The competency of the public to analyze, compare and critically assess the credibility and reliability of sources of health data, information and digital content in the digital environment.


 	2.3 Health information management competency 	The competency to store and organize health data, information and content in a digital environment.


 	3.1 Digital interaction competency 	The competency to use digital tools and technologies in the digital environment for communication and interaction on health-related issues, as well as for the co-construction and co-creation of health resources and knowledge.


 	3.2 Digital emotional competency 	The competency to recognize, understand and manage their own and others’ emotions in a digital environment. This includes demonstrating empathy and inclusiveness in online interactions related to health issues.


 	3.3 Digital protection competency 	The competency to protect their own and others’ personal information, digital media, and physical and mental health when seeking help for health in a digital environment.


 	Tertiary indicators 	1.1.1 Health problem assessment 	The public can accurately assess health problems when seeking health help in the digital environment.


 	1.1.2 Health needs expression 	The public can accurately explain and express health information needs when seeking help with health in a digital environment.


 	1.2.1 Personalized health decision making 	The public can use health information to make personalized health decisions when seeking health help in a digital environment.


 	1.3.1 Adverse health behavior change 	The public can use personalized health decisions to change poor health behaviors.


 	2.1.1 Search tool selection 	The public should be able to choose appropriate search tools when seeking health help in digital environments.


 	2.1.2 Search strategy construction 	The public can use appropriate search language and search form when seeking help for health in the digital environment.


 	2.2.1 Health information screening 	The public can reason critically and evaluate information and data in the digital environment.


 	2.2.2 Health information reasoning evaluation 	The public can assess the reliability and authority of health information content through information sources in the digital environment.


 	2.2.3 Health information comparative evaluation 	The public can judge the correctness of information by comparing different information when seeking health help in the digital environment.


 	2.3.1 Health information preservation/collection 	The public can save/collect health information in the digital environment.


 	2.3.2 Health information organization 	The public can classify and organize health information in the digital environment.


 	3.1.1 Health activity participation 	The public can use public and private digital services to participate in community health activities online in the digital environment.


 	3.1.2 Health data sharing 	The public can share health data, information and digital content with others using appropriate digital technologies in the digital environment.


 	3.1.3 Health problem discussion 	The public can participate in discussions on health-related issues through digital and online platforms in the digital environment to support the formation of sound health decisions


 	3.2.1 Emotion recognition and expression 	The public can understand and recognize their own and others’ health needs, feelings and concerns online in the digital environment.


 	3.2.2 Digital ethics and identity 	The public is able to adopt proper online etiquette and have a sense of morality and acceptance of digital ethics when seeking help for their health in the digital environment.


 	3.3.1 Information protection 	The public is able to avoid intentional or unintentional theft of important personal information or data in the process of transmission, storage and use in the digital environment.


 	3.3.2 Digital media protection 	When seeking health assistance in the digital environment, the public can recognize whether digital media are exposed to cyber threats (viruses, malware) and can take proper security precautions.


 	3.3.3 Physical and mental health protection 	When seeking health help in the digital environment, the public can avoid possible risks in the digital environment (e.g., cyberbullying) and protect their own mental health and that of others.




 



3.4 Importance weighting of digital health competency indicators

The consistency ratios of the judgement matrices of the first level indicators and the three second level indicator judgement matrices and the nine third level indicator judgement matrices in this study were 0.0000, 0.0000, 0.0633, 0.0089, 0.0000, 0.0000, 0.0000, 0.0000, 0.0517, 0.0000, 0.0176, 0.0000, 0.0000, 0.0000, respectively, 0.0000 whose results are all less than 0.1, passing the consistency test. Table 2 shows the importance assignment and weights of public digital health competency assessment indicators.


	1 Primary indicators weights




TABLE 2 Importance assignment and weighting of digital health competency assessment indicators.


	Indicators
	Importance assignment
	Weights



	score (

x
¯

±
s
)
	
Cv


 

 	1 Health literacy 	5.00 ± 0.00 	0.00 	0.4545


 	1.1 Health needs expression competency 	5.00 ± 0.00 	0.00 	0.2453


 	1.1.1 Health problem assessment 	5.00 ± 0.00 	0.00 	0.1635


 	1.1.2 Health needs expression 	4.87 ± 0.34 	0.07 	0.0818


 	1.2 Health decision making competency 	4.87 ± 0.34 	0.07 	0.1350


 	1.2.1Personalised health decision making 	4.80 ± 0.40 	0.08 	0.1350


 	1.3 Health behavior change competency 	4.80 ± 0.40 	0.08 	0.0743


 	1.3.1 Adverse health behavior change 	4.67 ± 0.47 	0.10 	0.0743


 	2 Information literacy 	5.00 ± 0.00 	0.00 	0.4545


 	2.1 Health information acquisition competency 	4.93 ± 0.25 	0.05 	0.2121


 	2.1.1 Search tool selection 	4.40 ± 0.61 	0.14 	0.1591


 	2.1.2 Search strategy construction 	4.20 ± 0.65 	0.16 	0.0530


 	2.2 Health information screening competency 	4.93 ± 0.25 	0.05 	0.2121


 	2.2.1 Health information screening 	4.87 ± 0.34 	0.07 	0.0530


 	2.2.2 Health information reasoning evaluation 	4.93 ± 0.25 	0.05 	0.1061


 	2.2.3 Health information comparative evaluation 	4.87 ± 0.34 	0.07 	0.0530


 	2.3 Health information management competency 	4.00 ± 0.52 	0.11 	0.0303


 	2.3.1 Health information preservation/collection 	4.07 ± 0.57 	0.14 	0.0202


 	2.3.2 Health information organization 	4.00 ± 0.52 	0.13 	0.0101


 	3 Digital competency 	4.33 ± 0.47 	0.11 	0.0909


 	3.1 Digital interaction competency 	4.13 ± 0.81 	0.19 	0.0171


 	3.1.1 Health activity participation 	4.27 ± 0.68 	0.16 	0.0085


 	3.1.2 Health data sharing 	4.20 ± 0.40 	0.10 	0.0053


 	3.1.3 Health problem discussion 	4.13 ± 0.62 	0.15 	0.0034


 	3.2 Digital emotional competency 	3.80 ± 0.65 	0.17 	0.0074


 	3.2.1 Health problem discussion 	4.00 ± 0.63 	0.16 	0.0055


 	3.2.2 Digital ethics and identity 	3.80 ± 0.54 	0.14 	0.0018


 	3.3 Digital protection competency 	4.73 ± 0.57 	0.12 	0.0664


 	3.3.1 Personal information protection 	4.60 ± 0.49 	0.11 	0.0371


 	3.3.2 Digital media protection 	4.47 ± 0.50 	0.11 	0.0212


 	3.3.3 Physical and mental health protection 	4.20 ± 0.40 	0.10 	0.0081




 

The primary indicators of the public digital health competency indicator system constructed in this study include three items, the weights of the three dimensions are: health literacy (0.4545), information literacy (0.4545), and digital competency (0.0909).


	2 Secondary indicator weights



The digital health competency indicator system constructed in this study includes a total of 9 secondary indicators. Among them, there are 3 s-level indicators under the first-level indicator Health Literacy dimension, namely, the ability to express health needs (0.2450), the ability to make health decisions (0.1351), and the ability to change health behaviors (0.0744); 3 secondary indicators under the information literacy dimension of the first-level indicator, health information acquisition ability (0.2121), health information screening ability (0.2121), and health information management ability (0.0303); the digital competency dimension of the first-level indicator has 3 items of digital interaction ability (0.0176), digital emotional ability (0.0076), and digital protection ability (0.0658) Second-level indicators.


	3 Tertiary indicator weights



The digital health competency indicator system constructed in this study includes a total of 19 tertiary indicators. In the dimension of health literacy, the ability to express health needs includes 2 indicators under the secondary indicator of the ability to assess health problems (0.1633) and express health needs (0.0817). The second-level indicator of health decision-making ability includes 1 indicator of personalized health decision-making (0.1351). Under the secondary indicator of health behavior change ability, there is 1 indicator of adverse health behavior change (0.0744). In the digital literacy dimension, 3 indicators were included under the secondary indicator of digital interaction ability, including health activity participation (0.0086), health data sharing (0.0055), and health problem discussion (0.0035). In the information literacy dimension, 2 indicators were included under the second-level indicator of health information acquisition ability, including the selection of retrieval tools (0.1591) and the construction of retrieval strategies (0.0530). Under the second-level indicator of health information screening ability, there are 3 indicators including health information reasoning evaluation (0.1061), information source screening (0.0530), and health information comparison (0.0530). Under the secondary indicator of health information management ability, there are 2 indicators including health information preservation and collection (0.0202), and health information organization (0.0101). Under the secondary indicator of digital emotional competency, there are 2 indicators including emotion recognition and expression (0.0057), and digital ethical and moral identity (0.0019). Under the secondary indicator of digital protection ability, there are 3 indicators including personal information protection (0.0366), digital media protection (0.0211), and physical and mental health protection (0.0081).




4 Discussion


4.1 Analysis of the scientific validity and practical value of the indicator system

The digital health competency assessment indicator system of this study has high scientific validity and practicality. In terms of scientific validity, the positive coefficient of experts in this study is high, and the recovery rate of questionnaires in both rounds is 100%, indicating that it reflects the great importance and continuous attention of the expert group members to the topic of this study. The coefficient of expert authority (Cr) was 0.739, indicating that the experts’ academic level was high and their judgement was well grounded, and they were more familiar with areas related to public digital health competency. In addition, this study assigns weights to the indicators based on the hierarchical analysis method, which further improves the scientificity and rationality of the indicator system construction.

In terms of practicality, the indicator system constructed in this study has certain practical value. The indicator system consists of three primary indicators, nine secondary indicators and 19 tertiary indicators. The relationship between health literacy, information literacy, digital competency and digital health competency is multidimensional, in which each competency domain of health literacy, information literacy, digital competency may affect one or more competency domains of digital health competency (29) but may all fail to cover certain competencies of digital health competency (30). The health literacy dimension consists of three secondary indicators, namely, the ability to express health needs, the ability to make health decisions, and the ability to change health behaviors. By evaluating these abilities, we can systematically measure an individual’s comprehensive literacy level in the acquisition of health information, optimization of health behaviors, and coping with health risks, which will provide a scientific basis for the relevant authorities to formulate precise health intervention strategies (31). In the information literacy dimension, health information acquisition competency (32), health information screening competency (33), and health information management competency (34) are key competencies for the public to acquire and process health information, and the assessment of these competencies can help to systematically examine the public’s comprehensive competencies in health information resource retrieval, information authenticity recognition, and information integration and application. Among the digital competency dimensions, digital interaction competency, digital emotional competency, and digital protection competency are important supports for the public to use health information in the digital environment (35, 36). The assessment of these abilities can objectively measure an individual’s digital competency in the process of health information processing, and provide a key basis for optimizing the effectiveness of digital health services.



4.2 Analysis of the rationality of the allocation of weights to different dimensions in the indicator system

The study assigns weights to the indicators in the digital health competency assessment system based on the hierarchical analysis method, in which the weights of the first-level indicators of health literacy and information literacy are both 0.4545, and the weight of digital competency is 0.0909. This weighting indicates that in the current digital health competency assessment framework, public health cognitive ability and information processing ability dominate the digital health competency assessment framework, while the digital competency plays an indispensable auxiliary role, digital competency plays an indispensable auxiliary role. The result reflects that the development of digital health competency at this stage is still in a transitional stage centred on traditional health literacy and gradually transforming to digital. The reasonableness of the result is reflected in the following aspects:

The core status of Health Literacy. Health literacy can be defined as “the extent to which an individual is able to obtain, process, understand, and communicate health-related information needed to make informed health decisions” (37). On 30 December 2015, the Basic Knowledge and Skills for Chinese Citizens” Health Literacy (2015 Edition) issued by the former Health Planning Commission referred to health literacy and defined it as the ability of an individual to obtain, understand, and communicate health-related information. as an individual’s ability to acquire, understand, screen, and apply health information. Public health literacy is closely related to health-related quality of life (HRQoL). Patients with higher levels of health literacy tend to have a more favorable disease prognosis, and this group is able to improve disease progression through improved self-management (38). Low health literacy is associated with a higher prevalence of chronic disease, with individuals in the low health literacy group being 1.33 times more likely to develop chronic disease compared to those with high health literacy (39). Individuals with multiple chronic diseases tend to have lower health literacy scores, suggesting a relationship between the number of chronic diseases and the level of health literacy. Number of chronic diseases and the level of health literacy (40). Health literacy directly and positively predicts the health-related quality of life of the population (41). Furthermore, improving health literacy among individuals with chronic diseases is an important pathway towards active health. These findings emphasize the critical role of health literacy in improving health management and quality of life for people with chronic diseases.

The importance of information literacy is growing. Information literacy is the ability to reflect on and discover information, understand the generation and evaluation of information, use information to create new knowledge, and participate in learning communities. High information literacy can help the public to effectively identify the authenticity of health information and avoid being misled by false health information (42). Studies have shown that individuals with higher levels of information literacy perform better in terms of the quality of health decision-making, awareness of disease prevention, and efficiency in the use of healthcare resources (43). Particularly in the case of public health emergencies, the level of information literacy directly determines the extent to which the public understands professional guidance and cooperates with responses. Information literacy is a key element in the quality of life. Measures (44).

The complementary role of digital competency. Digital competency plays a major role in the field of health promotion as a technological enabler. Digital competency can be thought of as an umbrella term for many different technologies and affects various areas of human life, such as education, business, health, and governance. It has been included in the recommendations on key competences for lifelong learning proposed by the European Commission as one of the eight key life skills, and it has been defined as (45) “the confident, critical and responsible use of, and engagement with, digital technologies for learning, at work, and for participation in society.” Digital competency is the public’s overall ability to function in a digital environment (46). It encompasses a wide range of aspects such as access to digital information, evaluation, management, and security awareness, and it is a way to safeguard the needs of a digital life, enjoy the convenience of digital society, and the basic ability to integrate into digital society (47).

In summary, the public digital health competency assessment indicator system constructed in this study is reasonable in terms of weight allocation and can accurately reflect the core components of public digital health competency. This weighting not only provides a scientific basis for assessing the public’s digital health competency, but also provides an important reference for formulating targeted health education strategies and optimizing digital health services.



4.3 The significance of constructing a public digital health competency assessment indicator system

Against the backdrop of the wave of digitization sweeping the world, digital health services have become an important way to improve the health of the entire population. However, the existence of the digital divide and the explosive growth of health information have resulted in some groups being hindered in accessing and utilizing digital health resources (48). This study constructs a digital health competency assessment indicator system to systematically sort out and integrate the multidimensional connotations of digital health competency, and proposes that in order to achieve substantial improvement in the public’s health decision-making ability, it is necessary to establish a three-dimensional synergistic digital competency with health literacy and information literacy mechanism. Health literacy provides the basis for professional cognition, information literacy ensures the effectiveness of information processing, and digital competency provides the path for technical realization. The three key competencies are interdependent and dynamically synergistic, and together they constitute the “golden triangle” support system for public digital health competency.

Digital health industry is a new engine for the development of the future health industry, and its development cannot be separated from public participation and support. By assessing the digital health competency, health education and digital technology popularization strategies can be formulated in a targeted manner, thereby improving the public’s digital health competency and promoting changes in health behaviors. In addition, the indicator system can also provide scientific reference for the government and relevant organizations to formulate digital health policies and optimize digital health services.

The digital health competency assessment indicator system is an important cornerstone for promoting the development of digital health. By constructing and improving the system, it can effectively enhance public digital health competency, promote the high-quality development of the digital health industry, and ultimately achieve the goal of universal health. In the future, the project team intends to verify the validity of the indicator system through large-sample empirical research, improve the scientificity and practicality of the digital health competency assessment, and provide a stronger guarantee for the implementation of the Global Strategy on Digital Health.
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