Table 1 Characteristics of included studies in this review 
	ID
	Country or region
	Study type
	Participants
	Objective
	Main Results
	Conclusion

	Abou Hashish 2024 [1]
	Saudi Arabia
	Descriptive correlational design
	Nursing students
	To assess the perceived knowledge, attitudes, and skills of nursing students regarding digital transformation, as well as their DHL and attitudes toward AI. 
	Nursing students exhibited good knowledge of and positive attitudes toward digital transformation services. They possessed strong digital skills, and their DHL and positive attitude toward AI were commendable. Overall, the findings indicated significant positive correlations between knowledge of digital transformation services and all the digital variables measured. Senior students reported greater digital knowledge and a positive attitude toward AI.
	The study recommends an innovative undergraduate curriculum that integrates opportunities for hands-on experience with digital healthcare technologies to enhance their digital literacy and skills.

	Afra 2024[2]
	Iran
	Cross-section survey design
	Nursing students
	To assess the informatics competency of nursing faculty members and its application in educating nursing students at Abadan Nursing Faculty.
	[bookmark: OLE_LINK3][bookmark: OLE_LINK2]The mean score of faculty members’ nursing informatics competency at the Nursing Faculty was 110 out of a maximum of 150, placing it within the proficient range. The highest score for nursing informatics competency was related to the informatics literacy dimension (47.65), while the lowest was related to the information management skills dimension (19.54). Information management skills (r = 0.881, P < 0.001), computer literacy (r = 0.871, P < 0.001), and informatics literacy (r = 0.976, P < 0.001) were significantly correlated with nursing informatics competency. Faculty members reported the highest use of multimedia content development (mean score = 4.19) and the lowest use of robotic surgery (mean score = 1.71)
	Faculty members’ informatics competency was reported to be at a proficient level. However, due to advancements in technology and transformations in nursing care, it seems necessary to improve nursing faculty members’ abilities in all aspects, particularly in the information management skills dimension. It is recommended to hold faculty development programs regarding the integration of technology into the curriculum to elevate the quality of education.

	Ahmad 2025[3]
	Saudi
	A comparative study
	Medical students
	To investigate the impact of MI training on Saudi medical students’ knowledge and attitude towards using technology in future medical practice.
	The mean scores of knowledge and attitude towards MI were significantly higher among students who had undertaken the MI course compared to those who had not (P < 0.001). The results highlighted the effectiveness of MI training in enhancing students’ understanding of various MI concepts and applications, including electronic medical records, patient confidentiality, clinical decision support systems, telemedicine, e-prescriptions, evidence-based practice, and legal/ethical considerations in clinical informatics.
	This result of this study highlights the significance of MI course in shaping students’ perceptions and understanding of various aspects of healthcare, particularly in the context of EMRs, patient confidentiality, and the role of technology in healthcare. The findings provide valuable insights into the transformative impact of MI training on students’ knowledge and attitude towards utilizing informatics in their future medical careers.

	Alexander 2025[4]
	Ireland
	Qualitative study
	Physician assistant/associate (PA)
	To assess assistant/associate (PA) faculty perspectives on the impact of artificial intelligence (AI)
	While knowledge of AI technology was measured as average to good by 60.9% of faculty, confidence in using it was low. Group differences in self-reported knowledge of AI was only significant by participants’ primary role in in their institution(X2(10) = 53.6, P ≤ 0.001). Participation in formal or inform a continuing education programs focused on AI appears to increase confidence levels among participants, although only 35% of respondents indicated participating in these activities. Most respondents (64.9%) expressed a positive view of AI technology in PA education, but did express concerns, particularly on student's development of critical thinking skills and academic integrity. The paper concludes by recommending training and support for faculty to harness AI’s potential and enhance PA education, ensuring that AI complements rather than replaces the critical human elements in teaching and learning.
	The paper concludes by recommending training and support for faculty to harness AI's potential and enhance PA education, ensuring that AI complements rather than replaces the critical human elements in teaching and learning.

	Alfallaj 2022[5]
	Saudi Arabia 
	Cross-sectional survey
	Chairpersons
of prosthetic sciences departments 
	To investigate the status of digital dental technology (DDT) adoption in Saudi Arabian undergraduate dental education. A secondary objective was to explore the impact of dental schools’ funding sources to incorporate digital technologies.
	Of the 27 dental schools (18 public and 8 private), 26 responded to the questionnaire (response rate: 96.3%). The geographic distribution of the respondent schools was as follows:12 schools in the central region, 6 in the western region, and 8 in other regions. Seventeen schools secure and preserve patients’ records using electronic software, whereas nine schools use paper charts. Seventeen schools (64,4%) implemented DDT in their curricula. The schools that did not incorporate DDT into their undergraduate curricula were due to not being included in the curriculum (78%), lack of expertise (66%), untrained faculty and staff (44%), and cost (33%).
	This national study showed that digital components still need to be integrated into Saudi Arabian dental schools’ curricula and patient care treatment. Additionally, there was no association between funding sources and the DDT implementation into the current curricula. Consequently, Saudi dental schools must emphasize the implementation and utilization of DDT to align with Saudi Vision 2030 for healthcare digitization and to graduate competent dentists in digital dental care.

	Alghasani 2023[6]
	Oman
	Cross sectional survey
	Medical sciences students
	To record the perception and attitude of medical sciences students studying in Oman towards the use of medical and health information on the internet
	The internet was used as source for medical literature and medical information along with other activities in 71.1%% of students and PubMed and Google were used as trusted search engines. The majority of students (96.9%) tend to check the accuracy and reliability of internet medical and health information through searching for particular information in two or more websites. 72.1% of the students believe that the internet offers great potential to meet academic needs and promote learning. The statistical analysis showed a significant statistical correlation (P = 0.0001) in certain aspects of the perception and attitude of the participating students towards the utilization of medical and health information on the internet, 
	Although majority of students were trained on utilizing medical and health information during their university education, it seems this exposure varies between the four academic majors. Educational institutions in Oman are encouraged to design their e-health literacy program based on the individual requirements of medical sciences curricula.

	Alhur 2024[7]
	Saudi Arabia
	A document analysis methodology
	Medical students
	To analyze the extent to which digital health and health informatics are integrated into the study plans of medical colleges across Saudi Arabia, in alignment with the national goals outlined in Vision 2030.
	The analysis revealed that only a few medical colleges in Saudi Arabia have integrated dedicated courses on digital health and health informatics into their curricula. For instance, Dar Al Uloom University, Princess Nourah bint Abdulrahman University, and University of Hail offer specific courses on medical informatics. However, the majority of the institutions either lack such courses or offer them in a limited capacity. The extent and depth of coverage of these courses vary widely among the institutions that offer them.
	The study highlights the need for a more standardized and comprehensive approach to integrating digital health and health informatics into the medical curricula of Saudi Arabian universities. Recommendations include expanding course offerings, developing standardized curricula, investing in faculty development, and utilizing advanced technologies. Addressing these gaps will better prepare medical graduates for the modern, technology-driven healthcare environment and align with the national objectives of Vision 2030.

	Alipour 2022[8]
	Iran
	A descriptive and analytical cross-sectional study
	Healthcare workers of teaching
	To measure and evaluate the level of DHL among healthcare workers in teaching hospitals.
	Healthcare workers gained in protecting privacy (89.7%), operational skill (83.9%), navigation skill
(81.7%), and information searching (80.6%) of the total score, and were evaluated as very desirable in terms of these skills. Besides, they obtained in adding content (78.1%), determining data relevance (68.2%) and evaluating data reliability (64.8%) of the total score, which was indicative of a desirable level. In addition, there was a significant relationship between the level of DHL of healthcare workers and their level of education and job category (P < 0.05).
	The overall DHL level of healthcare workers was assessed as desirable; therefore, the studied healthcare workers had an appropriate ability to help patients with self-care. Nevertheless, proper policymaking and planning for educating healthcare workers on how to evaluate the quality of health information in digital media and improving their skills of identifying relevant information among the vast amount of available health information by choosing the right search strategy can help promote healthcare workers’ literacy to an optimal level.

	Alowais 2024a[9]
	United Kingdom and Saudi Arabia
	A mixed methods study
	Pharmacy students
	To explore the current and planned inclusion of digital literacy education in the undergraduate curricula of UK pharmacy schools.
	Data from 14 pharmacy schools’ curricula were included in the analysis, with 10 reporting digital literacy education. Key themes identified from the analysed documents included understanding of health informatics, applied informatics, information technology skills, and the emerging digital health technology. Nineteen respondents from 16 schools participated in the survey; digital literacy inclusion was reported by 18 participants. There was variable alignment of digital literacy competencies with the Health Education England framework. Digital literacy was mainly integrated into existing teaching sessions, predominantly through self-learning (n = 12). Electronic Health Records and remote counselling were the main focus areas within the curricula. Challenges in implementing digital literacy include a lack of expertise (n = 13), and time constraints (n = 10).
	The trend towards embedding digital literacy in UK pharmacy curricula is clear, but disparities suggest the need for a more unified strategy. Recommendations include establishing a specific digital literacy framework aligned with professional needs, improving accessibility and transparency in curricula documents, and investing in faculty development.

	Alowais 2024b[10]
	United Kingdom and Saudi Arabia
	Scoping review
	Pharmacy
students
	To identify the approaches used to integrate digital literacy into undergraduate pharmacy programs across different countries, focusing on methods for education, training, and assessment.
	Out of 624 articles, 57 were included in this review. Educational and training approaches for digital literacy in undergraduate pharmacy programs encompassed a theoretical understanding of health informatics, familiarization with diverse digital technologies, and applied informatics in 2 domains: patient-centric care through digital technologies, and the utilization of digital technologies in interprofessional collaboration. Blended pedagogical strategies were commonly employed. Assessment approaches included patient plan development requiring digital information retrieval, critical appraisal of digital tools, live evaluations of telehealth skills, and quizzes and exams on health informatics concepts. External engagement with system developers, suppliers, and other institutes supported successful digital literacy education.
	This scoping review identifies various learning objectives, teaching, and assessment strategies to incorporate digital literacy in undergraduate pharmacy curricula. Recommendations include acknowledging the evolving digital health landscape, ensuring constructive alignment between learning objectives, teaching approach and assessments, co-development of digital literacy courses with stakeholders, and using standardized guidelines for reporting educational interventions. This study provides practical suggestions for enhancing digital literacy education in undergraduate pharmacy programs.

	Amare 2024[11]
	Ethiopia
	Survey study
	Health professional educators
	To evaluate the digital competency of health professional educators in Ethiopian medical education.
	This study involved 498 health professional educators from 16 institutions. Most were male and taught clinical science. Over half worked in research institutions and held academic positions as assistant professors or above. About 10% were beginners in digital skills, with over half at an explorer level. Only a small percentage were experts. The majority had low digital skill competency, with only 7.2% showing high competency. There was no significant association between digital skill competency and factors like the type of institutions, program, course type or academic rank
	There is a notable lack of digital skill competency among faculty members, with the majority lacking expertise in this area. Educators require guidance, collaborative encouragement, and knowledge exchange to enhance their digital competencies and effectively harness technology in their teaching.

	Arienti 2021[12]
	Italy
	Observational pretest and post-test study.
	Physiotherapy students
	To evaluate the effectiveness of an Evidence- based practice (EBP) laboratory, using Students 4 Best Evidence (S4BE) as an educational tool, to teach EBP competencies to undergraduate physiotherapy students.
	The students showed a significant improvement in all domains (P < 0.001), except in the sympathy domain, where the percentage score decreased from 71% to 60%. The best improvements were reached in terminology (54% to 65%) and in practice (41% to 55%) domains.
	This study proposed an effective
educational protocol, based on a DPBL approach, using S4BE as a digital technology tool. Further research is needed to test the effectiveness of this educational protocol compared with traditional learning methods for physiotherapy students.

	Arthanareeswaran 2023[13]
	India
	Cross-sectional study
	Medical professionals
	To evaluate the challenges and acceptance of E-teaching by medical professionals during the COVID-19 pandemic.
	Most of the participants (88%) agreed that the technological skills of giving online courses increase the educational value and experience of teaching medical professionals. The highest barrier to E-teaching was unsteady internet connectivity (56%), inadequate internet data (48%), lack of computers/ laptops (16.5%), and technical problems (73%%). The rate of participant agreement on perceived usefulness, perceived ease of use, and acceptance of E-teaching was (83.1%,81.4%, and 88.6% respectively).
	In our current study, most of the participants strongly agreed with the perceived usefulness, perceived ease of use, and acceptance of E-teaching. It is evident that online teaching will persist, and education will increasingly adopt a hybrid model.

	Asal 2025[14]
	Saudi Arabia and Egypt
	Cross-sectional study
	Nurse educators
	To investigate the relationships between digital competence, AI readiness and pedagogical innovation among nurse educators, with a specific focus on the moderating role of AI readiness.
	Significant positive correlations were found between pedagogical innovation, digital competence (r = 0.546, P < 0.01) and AI readiness (r = 0.530, P < 0.01). Digital competence (B = 0.558, P < 0.001) and AI readiness (B = 0.580, P < 0.001) significantly predicted pedagogical innovation. AI readiness moderated this relationship (B = 0.199, P < 0.001, ΔR² = 0.0057), amplifying the effect at higher levels of AI readiness (B = 0.66, P < 0.001).
	Digital competence and AI readiness play critical roles in promoting pedagogical innovation. Strengthening AI readiness through targeted training can enhance digital tools adoption in nursing education. It is crucial to revise academic standards for curricula and nurse educators to include AI competence, ensuring effective integration of AI and digital tools in nursing education through targeted training and infrastructure improvements.

	Aydınlar 2024[15]
	Türkiye
	A mixed-methods study
	School of Medicine, Nutrition and Dietetics, Nursing, Physiotherapy and Rehabilitation, Psychology, Biomedical Engineering, Molecular Biology, and Genetics
	To determine the digital literacy level and awareness of students receiving health-based education in university and to pave the way for supporting the current curriculum with courses on digital literacy when necessary.
	The survey was completed by 476 students. Female students had less computer knowledge and previous coding education. Spearman correlation test showed that there were weak positive correlations between the years and the “software and multimedia,” “ethics,” “interest and knowledge” domains, and the average score. The students from Nursing scored lowest in the query after those from the Nutrition and Dietetics department. The highest scores were obtained by Biomedical Engineering students, followed by the School of Medicine. Participants scored the highest in “network” and “AI.” and lowest in “interest-knowledge” domains.
	It is necessary to define the level of computer skills who start health-based education and shape the curriculum by determining which domains are weak. Creating an educational environment that fosters females’ digital knowledge is recommended. Elective courses across faculties may be offered to enable students to progress and discuss various digital literacy topics. The extent to which students benefit from the digital literacy-supported curriculum may be evaluated. Thus, health-based university students are encouraged to acquire the computer skills required by today’s clinical settings.

	Bleijenbergh 2023[16] 
	Belgium, The Netherlands, and UK
	A modified explorative e-Delphi study
	Healthcare professionals
	To establish items of the digital adaptability competency for healthcare professionals.
	In round 1, eleven items were included to the final document. In round 2, ten items were included. In round 3, the panel unanimously agreed to add six items, one item was modified into two separate items. In total, 29 items were included in the final document.
	The rather abstract concept of digital adaptability is now transformed into a more pragmatic concept of 29 items, reflecting the practical competencies of healthcare professionals necessary to be digital adaptable.

	Bloomfield 2023[17]
	Australia
	A quantitative study employing a cross-sectional survey
	Registered nurses’
	To explore the association between registered nurses’ attitudes to e-learning and self-regulated online learning skills on their attitudes towards the use of Communication Technology (ICT) in healthcare.
	Participant’s levels of online self-regulated learning were positively correlated with attitudes to e-learning (r = 0.663, P < 0.001). Attitudes to e-learning (70.4, SD 11.5) were also positively predictive of ITASH (R2 = 0.306, P < 0.001), but online self-regulated learning was not contributory to the prediction of attitudes to ICT in healthcare.
	It is recommended that educators involved in online learning focus on strategies aimed at promoting positive attitudes to e-learning and ICT prior to employing those aimed at developing online self-regulation skills. Further research exploring online learning and ICT needs in the workplace are required.

	Bosch 2022[18]
	Germany
	Cross-sectional study
	Physicians
	To investigate if a structured blended-learning training for practicing physicians in Germany enhances both physicians’ knowledge about central aspects of the digital transformation (including awareness of personal possibilities to act) and their attitudes towards a more digitally empowered mindset.
	Participants reported an increase in every knowledge domain, representing large effects (Hedges’g 1.06 to 2.82). Attitudes were partly shifted towards a more empowered mindset with decreased insecurity towards technological, legal, and ethical aspects of the digital transformation (Hedges’g −0.82 to −1.40). However, preparedness for the digital transformation remained low.
	Generally, the hypotheses were confirmed. The presented on-the-job training had the desired effects on practicing physicians’ knowledge and attitudes. Nevertheless, additional empowerment and support are essential.

	Brown Wilson 2020[19]
	United Kingdom of Great Britain and Northern Ireland, and Australia
	Scoping review of the literature
	Health care students
	To explore how undergraduate health care students use digital technology to deliver patient care during their clinical placements.
	Seven studies involving medical or nursing/midwifery students were included in the review. Three studies evaluated the use of mobile learning devices in patient care with four studies evaluating the use of digital systems in practice. Due to the heterogeneity of studies, which used differing digital systems and instruments, the researchers decided the most suitable method of analysis was a narrative review. The results are explained using four key themes: student learning needs when using technology in practice; access to technology in placements; perceptions of using technology in placements; and impact of technology on patient care.
	The use of digital systems in clinical settings creates challenges and benefits to student learning in delivering patient care. When students are prepared and facilitated to use digital systems, a sense of confidence and belonging to the team is fostered. Lack of availability and access to these systems, however, may impede students’ ability to be involved in all aspects of patient care. Limitations of the current review included the relatively low quality of the educational research being conducted in this field of research. Further quality research is needed to explore how students in the health care professions are supported in digital environments and how higher education institutions are adapting their curricula to meet the digital learning needs of health care students.

	Buchgraber-Schnalzer 2025[20]
	Austria
	Mixed method study
	Healthcare professionals
	to share initial experiences in the didactic implementation of an online course in health professions education that is designed to strengthen the healthcare community in acquiring AI competences and enable ethical and legal discussion regarding AI.
	The key factors for creating the online course were identified and recommendations and strategies to enhance AI literacy are given.
	Online training courses offer the possibility to integrate AI literacy aspects into healthcare professionals’ education. Future work should focus on further evaluation.

	Car 2025[21]
	Multiple countries and regions
	Qualitative study
	Medical education experts
	To develop an evidence-informed, consensus-guided, adaptable digital health competencies framework for the design and development of digital health curricula in medical institutions globally. 
	The DECODE framework uses 3 main terminologies: domain, competency, and learning outcome. Competencies were grouped into 4 domains: professionalism in digital health, patient and population digital health, health information systems, and health data science. Each competency is accompanied by a set of learning outcomes that are either mandatory or discretionary. The final framework comprises 4 domains, 19 competencies, and 33 mandatory and 145 discretionary learning outcomes, with descriptions for each domain and competency. Six highlighted areas of considerations for medical educators are the variations in nomenclature, the distinctiveness of digital health, the concept of digital health literacy, curriculum space and implementation, the inclusion of discretionary learning outcomes, and socioeconomic inequities in digital health education.
	This evidence-informed and consensus-guided framework will play an important role in enabling medical institutions to better prepare future physicians for the ongoing digital transformation in health care. Medical schools are encouraged to adopt and adapt this framework to align with their needs, resources, and circumstances.

	Chung 2017[22]
	USA and South Korea
	A quantitative research design with supportive qualitative research
	Nursing students' and nursing faculty's
	To identify the use of academic electronic health record systems in nurse education and to determine student and faculty perceptions of academic electronic health record systems in nurse education.
	Quantitative and qualitative findings revealed that academic electronic health record systems regarding nursing documentation could help prepare students for the future of health information technology.
	Meaningful adoption of academic electronic health record systems will help in building the undergraduate nursing students' competence in nursing documentation with electronic health record systems.

	Curran 2019[23]
	Canada
	A mixed-methods case study
	Health and human services professionals
	To explore the adoption and use of mobile learning as a continuing professional development (CPD) activity
	Respondents reported using a smartphone (53.8%), tablets (50.4%), YouTube (43.0%), and mobile apps (35.8%) for CPD. The highest-rated benefits of mobile learning included improved access to information (M = 3.51); potential for enhanced knowledge acquisition (M = 3.45); staying up to date (M = 3.44); and verifying information (M = 3.40). The greatest barriers included cost of some apps and resources (M = 3.07); websites/programs not functional on mobile devices (M = 2.84); workplace barriers preventing access to digital resources (M = 2.82); and social media use linked to negative perceptions of professionalism (M = 2.65). Interview respondents described the flexibility and convenience of mobile learning, the level of autonomy it offered, and the advantages of learning on their own time. Technical issues, particularly for rural and remote practitioners, and digital professionalism also emerged as potential barriers.
	A systems model organizes the factors influencing the adoption and use of mobile devices and resources to support “just-in-time” learning. Addressing policies, practices, and regulations that enable or inhibit adoption of mobile learning for CPD may foster enhanced use to support better clinical decision-making, improved accuracy, and greater patient safety.

	Davies 2022[24]
	UK
	Systematic literature review
	Medical workers
	To describe Manchester’s involvement in the development of digital competency frameworks and our digital transformation education programmes that we have created, including a Massive Online Open Course and a professional development course for England’s Topol Digital Fellows.
	The University of Manchester has collaborated with Health Ed-cation England to develop competency frameworks to embed digital competencies to underpin the education of healthcare professionals. We have shown that digital education can be de-livered through a diverse range of educational interventions including free and open access courses delivered to thousands of learners through to more bespoke specialist skills delivered to digital champions using immersive teaching environments such as Jupyter Notebooks. 
	Our challenge for the future will be to carefully map the education to the competency frameworks developed to ensure the educational intervention is appropriately pitched to address the appropriate level of competency for a particular job role or profile. We are aware of the need to discern expert and more generalist competencies and also to align with specific personas and roles in healthcare. This refinement will help to further hone our educational interventions for the future.

	Edirippulige 2022[25]
	Australia, Sri Lanka, and Denmark
	A qualitative study
	Medical students
	To explore medical students’ perceptions and expectations of digital health education and training (ET).
	Most participants had no formal ET in digital health. Most participants (n = 43; 68%) expressed a willingness to learn about digital health as part of their medical programme.
	Primarily, knowledge- and practice-related factors have motivated students to learn about digital health. The analysis of focus group data identified two superordinate themes: (a) drivers of digital health ET and (b) expectations relating to digital health ET. Students agreed that digital health is a relevant field for their future practice that should be taught as part of their regular curriculum.

	El Kheir 2023[26]
	Saudi Arabia
	A cross-sectional study
	Medical students
	To assess the perception of undergraduate medical students on telemedicine training.
	About 73% students think that the use of telemedicine for patient care will increase in the future, and 59.3% think that the medical students should be trained in telemedicine. Majority of the students (78%) opined that telemedicine training should be optional and 58% said it should be taught during the clinical phase of the undergraduate curriculum. The best telemedicine training course learning objectives medical students opined to be included were: telemedicine practical skills (70.2%), legal aspects of telemedicine practice (68.3%), and potential positive and/or negative use of telemedicine tools and methods (67.6%). Telemedicine skills students would like to learn how to effectively engage patients, knowledge about telemedicine regulations and the consequences of breaching them.
	Medical students are aware of the importance of incorporating telemedicine training into the medical curriculum. Training these students is vital to ensure their competence as physicians in their future clinical careers, that is make them a digitally health-literate future workforce.

	Erfani 2025[27]
	UK and Finland
	A cross-sectional study
	Healthcare
professionals
	To identify the key characteristics influencing healthcare professionals’ digital health competence.
	Higher levels of education, working in a hospital, more professional experience, and increased use of digital solutions at work or during free time were associated with higher digital health competence. Higher qualifications were linked to greater digital health competence across several factors, with postgraduate degrees increasing health-related counselling competence and undergraduate degrees enhancing work-related attitudes and evaluating digital solutions. Professionals with university qualifications and those working in hospital set- tings showed higher ICT competence, while more years of professional experience increased ethical competence in using digital solutions.
	Digital health competence development should prioritise healthcare professionals with lower educational levels. Additionally, such initiatives should include supporting those who work in non-hospital settings, have less professional experience, and use digital solutions less frequently at work or in their free time. Professional experience increases ethical competence in using digital solutions. Continuous professional development interventions and organisational policies should consider these factors to improve healthcare professionals’ digital health competences.

	Ersoy 2024[28]
	Türkiye, Latvia, Portugal, Finland, and Sweden
	Descriptive study
	Faculty members in health sciences
	To determine the digital competence level of faculty members who teach in the health sciences, empirically considering possible contextual aspects.
	The results revealed that a majority of the faculty members have intermediate (integrator or expert) level of digital competence, which is described as being aware of the potential use of digital technology in teaching and having a personal repertoire for its use under various circumstances. Age, digital teaching experience, perception of work environment, and previous teaching experience in fully- or partially-online courses were identified as influencing factors for digital competence. Faculty members in health sciences were able to integrate digital technologies in their teaching practices. 
	Health education institutions may facilitate the use of digital technologies in teaching and learning environments. Moreover, institutions or stakeholders should consider that digital competence requires practice and experience in meaningfully-designed digital environments and tools.

	Faihs 2022[29]
	Germany
	A cross-sectional online survey
	Medical students
	To investigate the views of medical students on digital healthcare
	Male students more frequently reported keeping themselves informed about digital medicine outside of their studies across all clinical years of study. While female students self-assessed their knowledge in different fields of digital medicine as worse than their male peers in the first clinical years of study, no more gender differences could be found towards the final year.
	Students of both genders showed a strong desire for further education on the topic of digital medicine.

	Farooq 2024[30]
	Pakistan
	Cross-sectional analytical study
	Medical sciences students
	To assess digital health literacy among medical students.
	Eight hundred ninety-one medical students, from first year to final year, participated in the study. The overall mean score for DHL was 63.5 (SD=8.82). Medical students achieved a score of 83.2% of total score in their operational abilities, and 82.3% proficiency in privacy protection, which were deemed highly desirable. Furthermore, they achieved a satisfactory level in navigation skill (76.0%), information searching (73.1%), adding content (71.0%), determining the significance of data (70.1%), and assessing data reliability (68.7%), based on the overall score. A significant relationship was observed between the performance level of DHL domains and gender with higher scores in males in all domains except protecting privacy, which was higher in females and clinical years students (p-value < 0.05)
	The assessment of the DHL of medical students was deemed desirable. But certain obstacles were encountered in few domains of DHL i.e., data reliability, relevance determination, and content augmentation. It is imperative to elevate the level of DHL of medical students to harness the potential of digital technologies in enhancing
healthcare.

	Ghaedi 2024[31]
	Iran
	A correlational survey
	Medical students
	To investigate the perceived and performed eHealth literacy of medical sciences students, as well as the relationships between those literacies.
	In general, over 70% of students perceived their skills of access and appraisal as good/very good, correlating with their estimated performance. Students perceived they were less confident in some appraisal skills (e.g., using information from the Internet to make health decisions) than others. Performed skills in information generation were mostly poor or very good; performed application skills generally good/very good.
	The eHEALS score scales with actual skills (access and appraisal). Support is necessary for students in particular types of appraisal skills.

	Gillissen 2022[32]
	Germany
	Mixed-methods study
	Medical students
	To explore attitudes of 2020 medical students’ generation towards various aspects of eHealth technologies with the focus on AI using an exploratory sequential mixed-method analysis.
	Most students expressed positive attitudes towards digital applications in medicine. Students with a problem-based curriculum (PBC) in contrast to those with a science-based curriculum (SBC) and male undergraduate students think that AI solutions result in better diagnosis than those from physicians (P < 0.001). Male undergraduate students had the most positive view of AI (P < 0.002). Around 38% of the students felt ill-prepared and could not answer AI-related questions because digitization in medicine and AI are not a formal part of the medical curriculum. AI rating regarding the usefulness in diagnostics differed significantly between groups.
	 Higher emphasis in medical curriculum of digital solutions in patient care is postulated.

	Hah 2019[33]
	USA
	Qualitative and Quantitative Study
	Care providers
	To explore care providers’ familiarity with using technology in different settings and their perceptions of telehealth-driven care performance to lay a foundation for the design of an effective telehealth education program.
	A total of 109 advanced practice registered nurse students responded to the online survey and open-ended questionnaire. Most indicated that using telehealth technology enhances care performance, helps make their care tasks more effective, improves the quality of performing care tasks, and decreases error in communicating and sharing information with others. In addition, our qualitative analyses revealed that the students used the electronic health records technology primarily at work, combined with clinical decision support tools for medication and treatment management. Outside work, they primarily used video-text communication tools and were exposed to some telehealth technology in their education setting. Further, they believe that use of non-health technology helps them use health information technology to access health information, confirm their diagnoses, and ensure patient safety.
	This research highlights the importance of identifying care providers’ existing experience of using technology to better design a telehealth technology education program. By focusing explicitly on the characteristics of care providers’ existing technology use in work, nonwork, and educational settings, we found a potential consistency between practice and education programs in care providers’ requirements for technology use, as well as areas of focus to complement their frequent use of nonhealth technologies that resemble telehealth technology. Health policymakers and practitioners need to provide compatible telehealth education programs tailored to the level of care providers’ technological familiarity in both their work and nonwork environments.

	Hailegebreal 2022[34]
	Ethiopia
	A cross sectional study
	Health science students
	To assess utilization ICT and its associated factors among Arba Minch University College Medicine and Health Science students.
	A total of 355 participants enrolled in the study, with a response rate of 98.34%. The percentage of students who used ICT was 55.77%. Regarding of field of study, health informatics students (84%) used the most ICT, while midwifery students (52%) used the least. Urban resident, ICT knowledge, having formal training of ICT, having IT in current course study, and had good IT skill revealed a significant and positive correlation with the use of ICT.
	In the current study previous residence, ICT knowledge, having formal training, having IT in current courses, and IT skill were significantly associated with student ICT utilization. Therefore, the university should continue to invest in professional development in order to improve teaching and student performance, as well as provide the college with student-centered ICT computer labs to encourage students to use technology.

	Hare 2022[35]
	USA
	Case report
	Medical students
	Share lessons and recommendations for medical schools and health systems looking to implement similar opportunities.
	Developed and implemented a 5-tiered clinical informatics curriculum at the undergraduate medical education level: (1) a practical orientation to HIT for rising clerkship students; (2) an elective for junior students; (3) an elective for senior students; (4) a longitudinal area of concentration; and (5) a yearlong predoctoral fellowship in operational informatics at the health system level. 
	Most students found these offerings valuable for their training and professional development. 

	Hariyati 2024[36]
	Indonesia and Taiwan
	Cross-sectional study
	Nursing
Manager and Staff
	To identify the digital literacy of nursing staff and nurse managers.
	Participants showed an acceptable level of computer literacy, although their scores were below 80%. Their scores were unrelated to workplace, duration and type of technology used, or gender. Nursing informatics competencies correlated significantly with age and work experience (P = 0.001). Age correlated negatively with technical computer skills but positively with competence in the implementation of healthcare. There was a positive link with a nurse’s position and education level, indicating that nurses with more education acquire higher levels of informatics competencies than those with less education. Additionally, those in higher positions tended to possess more advanced digital competence.
	Nurse managers play a significant role in training nursing staff members to enhance their informatics competencies. This study’s findings underscore the need to raise staff members’ informatics competencies by providing additional training.

	Hassan 2022[37]
	Pakistan
	Survey study
	Medical teachers
	To ascertain medical instructors' usage of computers and the internet, as well as the factors that influence their use.
	Of the total teachers participating, there were 90 (71.4%) male and 36 (28.6%) females. Participants were distributed based on their age as follows: 78 (61.9%) <35 years, 13 (8.1%) 36-50 years, and 35 (27.8%) >50 years. The incidence of traditional teaching, computerized projections, teaching through slides, and combination of traditional methods with slides were 19 (15.1%), 107 (84.9%), 68 (54%), and 32 (25.4%) respectively. Based on pattern of internet usage for teaching, the occurrence of collection of teaching materials without internet, collection of teaching materials using internet, access from desktop, and access from smartphones were 28 (22.2%), 88 (69.8%), 66 (52.4%), and 16 (12.7%) respectively. A significant statistical correlation exists between computer and Internet use among teachers of younger ages, with more frequent usage among teachers of younger ages.
	The present study concluded that medical education has become increasingly computer-based and Internet-based. Furthermore, its use is more common among younger professors. However, the most noteworthy conclusion was that the majority students still choose chalkboard lecturing for better knowledge of the material.

	Hautz 2020[38]
	Switzerland
	Overview
	Medical deans
	To gain an overview of the current training in digital competencies at Swiss universities.
	All of the dean’s offices that were contacted participated in the survey. The topics on digitalization were all rated as relevant or very relevant. Our survey shows a heterogeneous picture in terms of implementing Principal Relevant Objectives and Framework for Integrative Learning and Education in Switzerland (PROFILES) and National Competency-based Catalogue of Learning Objective in Undergraduate Medicine (NKLM) content. A few universities have well-established educational approaches or even implemented curricula, but often these are still in development. Participants also mentioned factors that are necessary for successfully setting up and implementing curricula dealing with digitalization and factors that can impede such efforts.
	The importance of acquiring digital competencies during medical study is known and recognized by all Swiss medical schools. Curricular integration varies in its progress and represents major challenges for the medical faculties. It is precisely the inclusion of students in such efforts that may be a potential response to this challenge.

	Høium 2024[39]
	Norway
	A systematic review of reviews
	Health students in higher education
	To investigate what characterizes the use of digital technology in bachelor-level practice placements in health programs.
	The analysis revealed three main topics that elucidate what characterises the use of digital technology in placements: Leveraging digital solutions for enhanced practical learning; Empowering student learning and confidence in practice placement; and the value of interactive collaboration.
	The findings show that digital technology used in a structured pedagogical framework may support and enhance students learning in practice placement. However, further work needs to be done to keep up with the rapid development of digital technology in practice placement in health work environments.

	Huang 2019[40]
	China
	A cross-sectional study
	Health sciences postgraduates
	To examine health sciences postgraduates’ attitudes and practices regarding curriculum for ICT use in global health research and training in China.
	A total of 1065 participants successfully completed the questionnaires. More than 90% of the students have not had any training about ICT, three quarters have not taken an online course, and 31% of the students do not use ICT in their current research. More than 65% thought that, in an ICT research training curriculum, it was important to learn: ICT utilization related knowledge, ICT research methods/resources, knowledge of databases, ways of data use and acquisition, and informatics search methods (ICT users compared to non-users were more likely to agree to these learning components (all P < 0.05)). Many of the respondents used or planned to use mobile phones (80%), Internet (59%), use computer and WeChat (> 40%), and QQ (a popular chat tool in China) (30%) as ICT tools in research activities. ICT users compared to non-users were more likely to consider using ICT and/or biomedical informatics methods in decision-support or support for information seeking, healthcare delivering, academic research, data gathering, and facilitating collaboration (all P < 0.05).
	The findings of this study showed that ICT utilization was very important to health sciences postgraduates for their research activities in China, but they lacked ICT-related training. The results suggested the need for specialized curriculum related to ICT use in global health research for health sciences postgraduates in China.

	Hübner 2016[41]
	USA
	Survey study
	Nursing students
	Towards an International Framework for Recommendations of Core Competencies in Nursing and Inter-Professional Informatics: The TIGER Competency Synthesis Project
	The TIGER Initiative deployed an international survey, with participation from 21 countries, to evaluate and prioritise a broad list of core competencies for nurses in five domains: 1) nursing management, 2) information technology (IT) management in nursing, 3) interprofessional coordination of care, 4) quality management, and 5) clinical nursing. Informatics core competencies were found highly important for all domains. In addition, this project compiled eight national cases studies from Austria, Finland, Germany, Ireland, New Zealand, the Philippines, Portugal, and Switzerland that reflected the country specific perspective. 
	These findings will lead us to an international framework of informatics recommendations.

	Izumi 2016[42]
	Japan
	A post-workshop evaluation
	Nursing professionals
	to examine the effectiveness of behavior modification to resolve workplace issues identified by nursing professionals
	After participating in these workshops, all nursing professionals demonstrated an increased ability to use nursing information and effectively resolve issues through behavior modification
	The results suggest that the workshops provided head nurses with the opportunity to clarify their own role issues, and through proactive participation and discussion, share their experiences of improvements in the work process and activities that resolved workplace problems. As a result, they were able to make observations and generate measures that otherwise may not have been possible. Furthermore, establishing a second workshop to report on results seems to have given rise to behavior modification, as participants set their own goals to be achieved for the measures they planned at the first workshop and needed to achieve by the time of the second workshop.

	Jacobs 2017[43]
	USA
	Survey study
	Osteopathic medical students
	To understand osteopathic medical students’ knowledge, attitudes, and behaviors regarding HIT and to identify factors that may be related to their readiness to use HIT.
	Six hundred four students responded to at least 70% of the survey and were included in the analysis. Multivariate modeling successfully explained the 26% of variance in predicting students’ readiness to use HIT (F8,506=22.6, P < 0.001, R2=0.263). Greater self-efficacy, openness to change (in academic/work settings), favorable attitudes toward HIT use, mobile technology use, younger age, being male, and prior exposure to technology were associated with readiness to use HIT.
	Understanding students’ level of HIT readiness may help guide medical education intervention efforts to better prepare future osteopathic physicians for HIT engagement and use. Innovative approaches to HIT education in medical school curricula that include biomedical informatics may be necessary.

	Jarva 2024[44]
	Finland and Sweden
	Cross- sectional study
	Healthcare professionals
	To identify healthcare professionals' digital health competence profiles and explore associated factors to digital health competence in healthcare settings.
	Analysis revealed three digital health competence profiles: A–high competence (n = 336), B–intermediate competence (n = 352) and C – low competence (n = 129). Between the profiles, digital health competence showed significant differences (P < 0.001). Recent graduation year, working in outpatient environments and leader or specialist position were associated with higher digital health competence. Organizational practices and the influence from colleagues improved competence in human-centred remote counselling, digital solutions as part of work, competence in utilizing and evaluating digital solutions and ethical competence. Support from management improved digital solutions as part of work and ethical competence.
	Nursing and allied health professionals working in other than outpatient environments should be specifically acknowledged when digital health competence development initiatives are designed and targeted. The positive influence from colleagues could be harnessed by enhancing their involvement in digital health competence development methods such as orientation, mentoring or coaching. Additionally, managers should take a stronger role in supporting different areas of digital health competence.

	Jidkov 2019[45]
	UK
	A mixed methods study
	Postgraduate
medical education
	To assess health informatics (HI) training in UK postgraduate medical education, across all specialties, against international standards in the context of UK digital health initiatives (eg, Health Data Research UK, National Health Service Digital Academy and Global Digital Exemplars).
	A framework of 50 HI competency domains was developed using 21 curricula from a scoping review, curricular content analysis and expert consultation. All 71 UK postgraduate medical curricula documents were mapped across 29 of 50 framework domains; that is, 21 domains were unrepresented. Curricula mapped between 0 (child and adolescent psychiatry and core surgical training) and 16 (chemical pathology and paediatric and perinatal pathology) of the 50 domains (median=7). Expert consultation found that HI competencies should be universal and integrated with existing competencies for UK clinicians and were under-represented in current curricula. Additional universal HI competencies were identified, including information governance and security and secondary use of data.
	Postgraduate medical education in the UK neglects HI competencies set out by international standards. Key HI competencies need to be urgently integrated into training curricula to prepare doctors for work in increasingly digitised healthcare environments.

	Jimenez 2020[46]
	Singapore
	Review
	Healthcare professionals
	To examine the broad literature on digital health competencies (DHCs) as it applies to Primary Care (PC)settings.
	A total of 28 articles were included, most of them (54 %) published before 2005, These articles were primarily aimed at PC physicians or general practitioners, and focused on improving knowledge about information technologies and medical informatics, basic computer and information literacy, and optimal use of electronic medical records. We identified 17 DHC domains, and important knowledge gaps related to digital health education and curriculum integration, the need for evidence of the impact of services, and the importance of wider support for digital health.
	Literature explicitly linking DHCs to PC was mostly published over a decade ago. There is a need for an updated and current set of DHCs for PC professionals to more consistently reap the benefits of digital technologies. This review identified key DHC domains and statements that may be used to guide on the development of a set of DHC for PC, and critical knowledge gaps and needs to be considered, such a DHC set may be used for curricula development and for ensuring that the essential DHC for PC are met at a clinical or organizational level and eventually improve health outcomes.

	Jouparinejad 2020[47]
	Iran
	Interventional study
	Critical care nurses
	To evaluate the impact of a training program on Nursing informatics (NI) competency of critical care nurses.
	[bookmark: OLE_LINK4]All 60 participants completed the educational program and returned the completed questionnaire. Majority of participants in the intervention and control groups were female (83.30%), married nurses (70.90, 73.30%) aged 30–40 years (51.6, 35.5%). In the pretest stage, both intervention and control groups were competent in terms of the NI competency and its dimensions, and no significant difference was observed between them (P =0.65). However, in the posttest, the NI competency and its dimensions in the intervention group significantly increased with a large effect size compared with the control group (P = 0.001). This difference showed that the intervention group was proficient in the posttest stage. The highest mean difference in the intervention group was associated with the informatics literacy dimension and the lowest mean difference was associated with the informatics management skills dimension.
	The improved scores of NI competency and its dimensions after using the training program implied the effectiveness of this method in enhancing the NI competency of nurses working in the critical care units. The application of the training program in diverse domains of nursing practice shows its high efficiency. The project is fundamental for improving nurses’ NI competency through continuous educational programs in Iran, other cultures and contexts.

	kahouei 2015[48]
	Iran
	Descriptive study
	Physicians,
medical residents, and students
	To investigate whether these interventions increased the use of evidence-based health information resources among physicians, medical residents and students.
	A total 52.9% of physicians and 79.5% of medical residents and students always used patient data. 81.3% of physicians and 67.1% of medical residents and students reported using their own experiences, 26.5% of physicians and 16.9% of medical residents and students always used databases such as PubMed and MEDLINE for patient care.
	Our results revealed that in spite of providing educational and technical infrastructures for accomplishment of research utilization in medical education, the study subjects often identified and used what they regarded as reliable and relevant information from sources that do not truly represent the best evidence that is available.

	Kaihlanen 2024[49]
	Finland
	Mapping study
	Healthcare
professionals
	To map and describe the existing continuing education in digital skills for healthcare professionals (HCPs) in European Union (EU) Member States.
	The results show variations between countries in policy strategies, training organisation, and funding mechanisms. Educational institutions, employers, third parties, and national/regional authorities were found to be the main organisers of the digital skills training. Comprehensive accreditation systems seemed to be scarce, and practices also varied between countries. 
	The study highlights the importance of adopting a systematic approach to enhancing continuous professional development in digital skills, which would ensure that professionals have equitable access to education, resulting in consistent, quality patient care across countries and regions. The findings offer valuable insights for policymakers, educators, healthcare institutions, and professionals.

	Keep 2021[50]
	Australia
	Review
	Health, nursing, and medical university curricula
	To understand how eHealth is taught at a major Australian university and the challenges and suggestions for integrating eHealth into allied health, nursing, and medical university curricula.
	There was no evidence of a standardized approach to eHealth teaching across any of the health degrees at the university. Where eHealth content existed, it tended to focus on clinical applications rather than systems and policies, data analysis and knowledge creation, or system and technology implementation. Despite identifying numerous challenges to embedding eHealth in their subjects, unit coordinators expressed enthusiasm for eHealth teaching and were keen to adjust content and learning activities.
	Explicit strategies are required to address how eHealth capabilities can be embedded across clinical health degrees. Unit coordinators require support, including access to relevant information, teaching resources, and curriculum mapping, which clearly articulates eHealth capabilities for students across their degrees. Degree-wide conversations and collaboration are required between professional bodes, clinical practice, and universities to overcome the practical and perceived challenges of integrating eHealth in health curricula.

	Khamis 2018[51]
	Saudi Arabia
	A cross-sectional study
	Undergraduate medical students
	To compare IT skills, uses and preferences for education between traditional and PBL medical students’
	Most of the responding 176 students prefer mobile devices and moderate amount of IT in education. Fourth and fifth year students perceived high academic value of Google, YouTube and PubMed. More 4th year than 5th year students rated themselves as skilled in learning management system and Smartboard use. Most students rated faculty IT skills as effective. Students agreed that technology helps working faster (95.5%) and make learning creative (85.9%).
	More integration of information literacy and IT training in medical curricula is needed to enhance better utilization of full features of IT resources available for learning and problem solving. National multi-institutional studies are recommended.

	Kinny 2024[52]
	Germany, Pakistan, and Singapore
	Interventional study
	Pharmacy
students
	To explore the feasibility of such an elective practical course on digital topics for student engagement and future implications.
	Final-year pharmacy students' subjective assessments before and after the course depicted the increased knowledge and competence regarding analysing wearables data.
	The increased availability and usage of wearables require pharmacy students to be prepared for related patient needs. The elective practical course on wearables and the health data they generate will enable future pharmacists to provide wearable counselling and guidance on wearables, such as CGM systems and blood pressure monitors, including their operation and functionality. Moreover, the interpretation of health data and subsequent recommendations for action will also enhance clinical skills and experience. Based upon our pilot project, a digital health course with practical elements appears to be feasible, provided that sufficient resources are made available. We also assume that an implemented course with a larger student cohort would be well received. Therefore, future educational research with larger study cohorts will be required to integrate digital health into pharmacy education.

	Kröplin 2025[53]
	Germany
	A comparative study before and after the intervention
	Medical students
	To evaluate the impact of the “Digital Health” curriculum at our university on the perceptions of medical students regarding the relevance of digital health topics for their future professions and their self-assessed competence in these areas.
	A total of 20 students participated, with 13 (65%) being women. In particular, data protection and information security were considered the most relevant topics both before and after the curriculum. Significant increases in perceived importance were observed for messenger apps (mean increase of 0.8 [SD 1.2]; P < 0.01). Regarding self-assessed competence significant development was observed on almost all topics, The greatest development was observed in robotics (mean increase of 1.8 [SD 1.2]: P < 0.001), open educational resources (mean increase of 1.7 [SD 1.5]: P < 0.001), and simulation-training (mean increase of 1.6 [SD 1.3]: P < 0.001). The gamification-based, robot-related teaching was predominantly rated suitable and very enioyable for the students
	The results highlight the potential to integrate more innovative teaching techniques, such as gamification, augmented reality, virtual reality, and simulation training, into a technologically advanced health care environment. Finally, the overarching importance of artificial intelligence and digital health applications signals the need to further integrate them, given their potential in remote and personalized medicine.

	Kuhn 2020[54]
	Germany
	A qualitative study
	Medical students
	To collect the students' perspective in order to incorporate the results into the iterative and agile development of the course concept, but also into the current national reform processes. Research was guided by the questions of the students' subjective learning success and the acceptance of the course concept.
	The evaluation of the teaching events “Medicine in the digital age” comprises the deductively formed main categories of procedure, content, methods, learning success, learning experience and conclusion (see figure 2). Inductively developed subcategories were assigned to the deductive main categories during the evaluation process. With the help of these subcategories, the individual main categories can now be unlocked and defined in more detail.
	The development of a digitisation strategy and its didactic is a relevant component of future planning for the curricular development of medical school, but also for continuous medical education. In the future, this will no longer be possible with a compulsory elective course but requires a comprehensive implementation in the curriculum. In this context, it must be critically reflected whether and how the course can be scaled. We are convinced that the practical and reflective parts must be represented in the form of internships for a maximum of 15 students. When developing these curricula, the high speed of the change process should also be taken into account and curricular adaptation in the sense of “agility by design” should be made possible right from the conception stage

	Kühnel 2023[55]
	Germany
	A mixed methods study
	Medical Students and Radiology Technician Trainees
	To evaluate the self-assessment of ehealth literacy in terms of finding, using and critically evaluating health information and theoretical and practical hygiene awareness on a voluntary participation basis at the Jena University Hospital in 2022.
	For the eHL, the respondents tended to have a positive self-assessment of finding, using and critically evaluating health information. The voluntary participants of the practical hand disinfection who had received self-training were able to achieve significantly better results (p = 0.0047), resulting in fewer wetting gaps in a subsequent performance with Visirub than those who had not received digital self-training. 
	Healthcare-related participants belonging to the “digital native” generation have above-average knowledge on HH and profit by digitally guided self-training.

	Lan 2020[56]
	Vietnam
	Cross-sectional study
	Medical students
	To measure eHealth literacy of medical students at a university in central Vietnam
and to examine factors influencing their skills.
	The study found that the general mean score for eHealth literacy among participants is 27.03 (SD3.54). Factors influencing eHealth literacy are genders (p=0.001), training program (p-0.013), computer skills (p-0.031) and purpose of seeking and using medical information (p<0.001).
	The eHealth literacy of medical students in the study setting is still limited. In order to improve these skills of students, the educators should have relevant teaching strategies that promote the interest and skills of students to locate and evaluate eHealth resources.

	Lawrence 2024[57]
	USA
	A mixed methods study
	Health professions trainees
	Offer a model based on our growing understanding of “digital determinants of health”-the novel technological contexts and constructs that mediate an individual or community’s interactions with the health care system—and their intersections with care delivery, innovations, education, and equity.
	Developed a “digital determinants of health” (DDoH) framework for understanding the intersections of health outcomes, technology, and training.
	There is growing need to develop unified digital health education and training competencies for health professions students. Efforts to cultivate a workforce adept in digital health tools must prioritize understanding and mitigating the digital determinants of health that shape individuals’ interactions with health care technology. Using a DDoH framework in medical education—including not only didactic training but also hands-on skill building, as well as continuing education opportunities—can help guide robust educational programming and evaluation tools aimed at developing health professionals who understand and can competently use digital health tools to deliver care for diverse patients.

	Le 2023[58]
	Vietnam
	Cross-sectional study
	Medical students
	To evaluates the reliability and validity of Vietnamese version of eHEALS and analyzed some factors affecting on eHEALS score among Hanoi Medical University students in Vietnam.
	The total score of our subjects in the eHEALS was 30.34 ± 4.57. The results from Bartlett’s test, Kaiser- Meyer-Olkin (KMO) test, calculated Cronbach’s alpha coefficient and test–retest reliability were high. Poisson regression identified that eHEALS scores of participants was significantly associated with device, ongoing medical condition and trustworthiness of health information source (p < 0.05).
	The Vietnamese version of eHEALS is a reliable and valid measure. Device, medical condition and trustworthiness of health information source are factors affecting on eHEALS score of students in Hanoi Medical University.

	Lee 2024[59]
	Korea
	Review
	Medical
and nursing education
	This review presents the current status of biomedical and health informatics education domestically and internationally and proposes recommendations for future development.
	This review presents international recommendations for establishing education in biomedical and health informatics, as well as global examples at the undergraduate and graduate levels in medical and nursing education. It provides a thorough examination of the best practices, strategies, and competencies in informatics education. The review also assesses the current state of medical informatics and nursing informatics education in Korea. We highlight the challenges faced by academic institutions and conclude with a call to action for educators to enhance the preparation of professionals to effectively utilize technology in any healthcare setting.
	To adapt to the digitalization of healthcare, systematic and continuous workforce development is essential. Future education should prioritize curriculum innovations and the establishment of integrated education programs, focusing not only on students but also on educators and all healthcare personnel in the field. Addressing these challenges requires collaboration among educational institutions, academic societies, government agencies, and international bodies dedicated to systematic and continuous workforce development.

	Lee 2025[60]
	Korea
	Cross- sectional survey
	Medical
students and doctors
	To assess the statistical literacy of medical students and doctors in South Korea by evaluating their comprehension of four statistical concepts: (a) single- event probability, (b) relative risk reduction, (c) positive predictive value and (d) 5- year survival rate.
	The correct answer rates for basic numeracy questions were close to 100%. Regarding statistical literacy, 95.5% and 83.2% of the participants accurately understood single-event probability and relative risk reduction, respectively. However, only 49.3% and 49.2%of the participants accurately understood the positive predictive value and 5-year survival rate, respectively. The correct answer rates for the question about the5-year survival rate differed significantly between students (40.9%) and doctors (57.7%) (P < 0.001). There were no statistically significant differences in the correct answer rates for other questions, regardless of the student's grade level or the doctor's specialty.
	Medical students and doctors have weaker statistical literacy than their basic numeracy. Therefore, it is essential to implement medical education and professional development programmes that focus on improving their statistical literacy. These programmes should specifically address measures of medical test accuracy and the distinction between a 5- year survival rate and mortality.

	Lei 2016[61]
	China and USA
	Review
	Medical informatics Course
	A better understanding of the differences between medical informatics research and education in China and the discipline that emerged abroad will better inform Chinese scholars to develop right strategies to advance the field in China and help identify an appropriate means to collaborate more closely with medical informatics scholars globally.
	Analyze the main problems that exist in the current disciplinary development in China related to medical informatics research and education and offer suggestions for future improvement
	The evolution of medical informatics shows a strong and traditional concentration on medical library/bibliographic information rather than medical (hospital information or patient information) information, Misdirected-concentration, a lack of formal medical informatics trained teaching staff and mistakenly positioning medical informatics as an undergraduate discipline are some of the problems inhibiting the development of medical informatics in China. These lessons should be shared and learned for the global community.

	Lekalakala-Mokgele 2023[62]
	South Africa
	Cross-sectional study
	Nursing students
	To assess eHealth literacy, pre-existing knowledge and the nursing students’ perceptions and attitudes towards eHealth. Aquantitative, descriptive, cross-sectional survey was used in this study.
	Students in level four exhibit high scores of knowledge in the use of eLearning technology as compared to first-entry university nursing students. Nursing students used the internet frequently, especially to access social media and search for health and medical information for their study. Attitudes towards eHealth and technology were also found to be positive.
	Digital literacy should be enhanced in the nursing education curriculum in other to further strengthen the knowledge and skills towards the use of eHealth and health technology among nursing students.

	Li 2025[63]
	China and Philippines
	Cross-sectional study
	Academic nurse educators
	To explore the current status and associated factors of digital literacy among academic nurse educators.
	The average digital literacy score was 125.27+ 11 .41, with the average scores for five dimensions from high to low by rank as follows: digital application (46.73 + 5.38), digital social responsibility (27.22+ 3.94), digital awareness (20.28 + 3.17), professional development (19.88 + 2.76), and digital technology knowledge and skills (11.16+ 2.03). Multiple linear regression analysis revealed that age, years of teaching experience, awareness of digital advancements, and use of digital technologies (e.g. ChatGPT) (all p<0.001) were significantly associated with the level of digital literacy among academic nurse educators
	The findings suggest a need to design tailored digital education programs that address different age groups. For younger academic nurse educators, the focus should be on how to incorporate digital technology into their teaching practices to enhance educational diversity. For older academic nurse educators, training should prioritize building confidence in using digital tools and developing foundational digital skills to ensure they can effectively integrate technology into their instructional approaches. Therefore, supporting their needs and enhancing teaching competence towards sustainable nursing digital literacy.

	Li 2024[64]
	China
	Observational study
	Medical university teachers
	To examine the level of the accumulation of digital literacy in medical university of China.
	The results show that the accumulation of medical university teachers’ digital Literacy includes 4 types: linear accumulation, multi drive accumulation, parallel accumulation, and leading accumulation, of which multi drive accumulation and leading accumulation are the most conducive to the formation of medical university teachers’ digital literacy. In addition, our findings reveal that subjective initiative plays an important role in the accumulation of medical university teachers’ digital literacy. The accumulation of digital literacy is a dynamic and systematic process of the accumulation of individual life events of medical university teachers. 
	The guidance and encouragement of policies cannot meet the needs of medical university teachers for digital literacy improvement. The medical universities urgently need a long term and stable mechanism to accumulate digital literacy. It stimulates the occurrence of positive life events and the accumulation of advantages in the life course of medical university teachers, and promotes the transformation from the accumulated disadvantages of medical university teachers’ digital literacy to the accumulated advantages.

	Lilly 2015[65]
	USA
	Cross-sectional study
	Doctor of nursing practice curricula
	To identify barriers to integration of IT content in the curriculum in doctor of nursing practice (DNP) programs, perceived IT competencies taught, and DNP faculty perception of competencies.
	Barriers measured included lack of qualified faculty, faculty's limited knowledge or skills in IT, lack of interest, age, lack of time to learn IT, lack of time to use IT, too many work demands, lack of administrative vision, unclear expectations of faculty, lack of technical support to faculty, or lack of resources. Leading barriers to IT implementation were lack of time of faculty, too many other work demands of faculty, lack of resources dedicated to IT, and lack of qualified faculty to teach IT. Further research is necessary on doctorate-prepared faculty and on interventions to overcome these barriers is needed.
	As primary users of IT in health care, nurses at all levels need to be well versed in informatics. The need for technology in all levels of the nursing curriculum is not new to the professional role of nursing. Nurses are required to collect, store, and retrieve data and information to guide nursing care. The need for nurses with these technological skills will contribute to improved quality and transformation of health care (IOM). The integration of IT competencies in nursing education is crucial to nursing education and the future of health care. Faculty support that fosters innovations and new models of practice will beneficial to promote and embrace IT in nursing education. Nursing administrators must be cognizant of the fact that faculty will need adequate time and resources to continue to promote these ever-changing IT skills. Further study in DNP students' perceptions of IT competencies, DNP faculty perceptions of IT competencies, and barriers of IT implementation in a DNP curriculum is necessary.

	Liu 2024[66]
	China
	Cross-sectional study
	Nursing students
	To provide nursing educators with a refined evaluation model and targeted improvement strategies tailored to enhance undergraduate students’ informatics competencies.
	According to the weighted results, "skill (C2)"is an important dimension with the highest weight ranking. The corresponding highest-ranking criteria for each dimension are "Knowing how to explain the information management strategies to ensure patient safety (C12), "Applying information technology tools to support patient safe management (wristband scanning to identify patients, patients' electronic orders, etc.) (C21)" and "Paying attention to the importance of information technology in clinical decision-making and preventing errors or facilitating patientcare coordination (C32)." In the case of the undergraduate nursing students' performance assessment, Student Ewas the best overall performer from the perspective of overall utility value. The remaining students ranked as follows. Student C > Student D > Student F > Student A > Student B.
	This study model remedies the shortcomings of previous studies on evaluating undergraduate students’ informatics competency dimensions, provides a reference for nursing colleges to develop nursing informatics-related curriculum content, and helps train nursing instructors to assess and train specific students. The results indicate that information skills are an important factor in the development of nursing students’ informatics competencies; hence, nursing educators should prioritize the development of nursing students’ informatics competencies, followed by information knowledge and attitudes.

	Livesay 2024[67]
	Australia
	Qualitative study
	Clinical nurses
	To identify gaps in the National Nursing and Midwifery Digital Health Capability Framework, based on the perspectives of clinical nurses, and in nurse educators’ confidence and knowledge to teach.
	The results were categorized by and presented from the perspectives of nurse clinicians, nurse graduates, and nurse educators. Findings were listed against each of the framework capabilities, and omissions from the framework were identified. A series of statements and questions were formulated from the gap analysis to direct a future co-design process with nursing stakeholders to develop a digital health capability curriculum for nurse educators.
	Further work to evaluate nursing digital health opportunities for nurse educators is indicated by the gaps identified in this study.

	Lokmic-Tomkins 2022[68]
	Australia
	Prospective cohort study
	Nursing students
	To determine first-year pre-registration nursing students' perceived baseline digital literacy before their first clinical placement.
	Participants engaged with digital technology early in life, with 49.75% students using some form of digital technology before ten years of age. Students reported the highest daily use of technology to search the internet for information (92%), online social networking (68.3%) and watching videos (67%). Most students expressed the least confidence in identifying different types of portable storage devices (24.1% Master's students; 41.7% Bachelor's students), describing the advantages of a digital camera (39.3% Master's students; 48.3% Bachelor's students), and totaling numbers in spreadsheets (22.8% Masters students; 48.3% Bachelor's students). No statistical differences were observed between the two universities or the two cohorts in terms of perceived confidence in using technology and software applications to support their learning. Interestingly, 24.7% of participants expressed high confidence in using electronic medical records without prior training, which may reflect positive attitude towards engaging with unknown digital technologies.
	Nursing students are frequent internet and social media users. However, despite positive attitudes to digital technology and widespread presence of digital technology in students' lives, deficits in students' confidence in using digital technology and software required for learning persist. Targeted digital literacy education interventions are needed as part of foundational nursing studies to improve nursing students' baseline digital literacy before commencing clinical placement. These should be scaffolded across the program to ensure an effective transition to nursing practice in evolving digitally-driven healthcare environments.

	Lokmic-Tomkins 2024[69]
	Australia
	Qualitative study
	Health informatics curricula
	To report findings from an international participatory workshop exploring preregistration informatics implementation experiences.
	Fourteen participants represented seven countries and a range of educational experiences. Four themes emerged: 1) Design: scaffolding digital health and technology capabilities; 2) Development: interprofessional experience of and engagement with digital health technology capabilities; 3) implementation strategies; and 4) Evaluation: multifaceted, multi-stakeholder evaluation of curricula. These themes were used to propose an implementation framework.
	Workshop findings emphasise global challenges in integrating health informatics into curricula. While course development approaches may appear linear, the learner-centred implementation framework based on workshop findings, advocates for a more cyclical approach. Iterative evaluation involving stakeholders, such as health services, will ensure that health professional education is progressive and innovative.

	Lungeanu 2022[70]
	Romania
	Retrospective study
	Medical students
	Appraised the existing biomedical informatics (BMI) and biostatistics courses taught to students enrolled in a six-year medical program.
	[bookmark: OLE_LINK5]Appreciation of the EM course was high, with a median (IQR) score of 9 (7–10) on a scale from 1 to 10. The overall scores for the BMI and biostatistics were 7 (5–9) and 8 (5–9), respectively. These latter scores were strongly correlated (Spearman correlation coefficient R = 0.869, P < 0.001). We found no correlation between measured and self-assessed knowledge of data science (R = 0.107, P = 0.246), but the latter was fairly and significantly correlated with the perceived usefulness of the courses.
	The keystone of this different perception of EM versus data science was the courses’ apparent value to the medical profession. The following conclusions could be drawn: (a) objective assessments of residual knowledge of the basics of data science do not necessarily correlate with the students’ subjective appraisal and opinion of the field or courses; (b)medical students need to see the explicit connection between interdisciplinary or complementary courses and the medical profession; and (c) courses on information technology and data science would better suit a distributed approach across the medical curriculum.

	Machleid 2020[71]
	Belgium, Lithuania, Spain and Germany
	Survey study
	Medical
students
	To assess European medical students’ perceived knowledge and opinions toward digital health, the status of digital health implementation in medical education, and the students’ most pressing needs.
	The survey received a total of 451 responses from 39 European countries, and there were respondents for every year of medical studies. The majority of respondents saw advantages in the use of digital health. While 40.6% (183/451) felt prepared to work in a digitized health care system, more than half (240/451, 53.2%) evaluated their eHealth skills as poor or very poor. Medical students considered lack of education to be the reason for this, with 84.9% (383/451) agreeing or strongly agreeing that more digital health education should be implemented in the medical curriculum. Students demanded introductory and specific eHealth courses covering data management, ethical aspects, legal frameworks, research and entrepreneurial opportunities, role in public health and health systems, communication skills, and practical training. The emphasis lay on tailoring learning to future job requirements and interprofessional education.
	This study shows a lack of digital health-related formats in medical education and a perceived lack of digital health literacy among European medical students. Our findings indicate a gap between the willingness of medical students to take an active role by becoming key players in the digital transformation of health care and the education that they receive through their faculties.

	Mannevaara 2024[72]
	Finland
	Scoping
review
	Teachers
Students
Education planners
Study advisors
Executive teams
Different teams related to
the teaching area
	to explore how the teaching of
education in HI has been arranged
	The results highlight three key competencies: documentation and communication, management, and understanding of health information technology. It underlines a blended teaching method to improve the competencies of healthcare professionals, graduates, undergraduates, and suggests adding active interactions, multi-professional interactions, and hands-on skills.
	This study highlights the importance of adapting to changes in healthcare, improving HI competencies in healthcare, and fostering positive digital experiences. It underlined the need for practical training, in theory and hands-on sessions, including key competencies in documentation and communication, management and health information systems.

	Marsilio 2024[73]
	Italy
	Cross-sectional study
	Medical students
and residents
	To identify gaps in current medical education programs by examining two primary aspects: (1) technical readiness (encompassing general and health-related digital competencies) and (2) behavioural readiness, which includes prior experiences and future intentions related to telemedicine education and implementation among medical students and residents.
	The most commonly owned technologies were laptops and smartphones, with smartphones perceived as the easiest to use, while desktop computers presented more challenges. Approximately 38% of respondents expressed apprehension about applying digital health information in decision-making processes. There was a significant lack of both personal and academic experience, with only 16% of students and residents having used telemedicine in a university setting. Despite this, 83% of participants expressed a desire for training in telemedicine, and 81% were open to experimenting with it during their academic journey. Moreover, 76% of respondents expressed interest in incorporating telemedicine into their future clinical practice.
	This study highlights the need for medical students and residents to receive specific education in digital health and telemedicine. Introducing curricula and courses in this domain is critical to addressing the challenges of digital healthcare.

	Martinez-Ulloa 2024[74]
	Chil and Spain
	Cross-sectional study
	Curricula of medical and
rehabilitation science courses
	To analyze the degree of association between university education models and the development of health literacy for health and rehabilitation students.
	The results reveal a significant difference between students who participated in an electronic health skills training pro-gram compared to those who were not part of such a program in their university education.
	The implementation of digital health literacy programs in higher education increases the ability to search for and evaluate the quality of health information online.

	Mather 2022[75]
	Australia
	Cross-sectional study
	Undergraduate health profession students
	To explore the eHealth literacy of undergraduate health profession students to inform undergraduate curriculum development to promote work-readiness.
	Students generally had good knowledge of health (Scale 2); however, they had concerns over the security of online health data (Scale 4). There were also significant differences in age and ownership of digital devices. Students who were younger reported higher scores across all seven eHLQ scales than older students.
	This research provided an understanding of eHealth literacy of health profession students and revealed sub-groups that have lower eHealth literacy, suggesting that digital health skills should be integrated into university curriculums, especially related to practice-based digital applications with special focus to address privacy and security concerns. Preparation of health profession students so they can efficiently address their own needs, and the needs of others, is recommended to minimise the digital divide within health and social care environments.

	Mesko 2015[76]
	Hungary
	Interventional study
	Medical curriculum
	To design a new e-learning-based curriculum and test it with medical students.
	Over a 3-year period, 932 students completed the course. The course did not increase the number of hours spent online but aimed at making that time more efficient and useful. Based on the responses of students, they found the information provided by the curriculum useful for their studies and future practices.
	A well-designed course, improved by constant evaluation-based feedback, can be suitable for preparing students for the massive use of the Internet, social media platforms, and digital technologies. New approaches must be applied in modern medical education in order to teach students new skills. Such curriculums that put emphasis on reaching students on the online channels they use in their studies and everyday lives introduce them to the world of empowered patients and prepare them to deal with the digital world.

	Nault 2025[77]
	USA
	Observational study
	Graduate
medical
	To assess feasibility of using eHL and FEBM-IH assessments in graduate coursework and revalidate the revised
FEBM to integrative health.
	Outcome completion rates suggest the FEBM-IH and eHL assessment tools are feasible to include in online courses, with 68.9% (102/148) eligible participants joining and 76.5% (78/102) completing all questions in all measures. The FEBM-IH demonstrated excellent assessor agreement (kappa = 0.97, P < 0.001), high internal consistency (a = 0.799), and acceptable item discrimination (0.26–0.68). Median self-perceived eHL scores increased from 30/40 to 33/40 points by course’s end, suggesting some increase in eHL.
	Tools were feasible to integrate; FEBM-IH maintains acceptable validity; and further exploration of the relationship between EBM and eHL is warranted.

	Nazeha 2020[78]
	Singapore, Netherlands, and UK
	Scoping review of the literature
	Health care workers
	To identify and study existing digital health competency frameworks for health care workers and provide recommendations for future digital health training initiatives and framework development.
	In total, 30 frameworks were included in this review, a majority of which aimed at nurses, originated from high-income countries, were published since 2016, and were developed via literature reviews, followed by expert consultations. The thematic analysis uncovered 28 digital health competency domains across the included frameworks. The most prevalent domains pertained to basic information technology literacy, health information management, digital communication, ethical, legal, or regulatory requirements, and data privacy and security. The Health Information Technology Competencies framework was found to be the most comprehensive framework, as it presented 21 out of the 28 identified domains, had the highest number of competencies, and targeted a wide variety of health care workers.
	Digital health training initiatives should focus on competencies relevant to a particular health care worker group, role, level of seniority, and setting. The findings from this review can inform and guide digital health training initiatives. The most prevalent competency domains identified represent essential interprofessional competencies to be incorporated into health care workers’ training. Digital health frameworks should be regularly updated with novel digital health technologies, be applicable to low- and middle-income countries, and include overlooked health care worker groups such as allied health professionals.

	Nguyen 2022[79]
	Vietnam, USA, and Singapore
	Cross-sectional study
	Medical
students and health care professionals.
	To investigate perceptions and practices regarding eHealth and their associated factors among medical students and health care professionals.
	[bookmark: OLE_LINK1]In total. 61.6%% (322/523) of participants used eHealth tools in clinical practices, with moderate levels of eHealth literacy. The score for the perceived benefits of eHealth tools was low. The most common barrier for eHealth utilization was human resources for IT (240/523, 45.9%), followed by security and risk control capacity (226/523, 43.2%) and no training in eHealth application (223/523, 42.6%). Age, eHealth literacy, and the use of the internet for updating medical knowledge were positively associated with using eHealth tools in clinical practices.
	eHealth tools were moderately used in clinical practices, and the benefits of eHealth were underestimated among health care professionals and medical students in Vietnam. Renovating the current medical education curriculum to integrate eHealth principles should be required to equip health care professionals and medical students with essential skills for rapid digital transformation.

	O'Brien 2023[80]
	UK, Zimbabwe, Luxembourg, Ghana, Cameroon, Italy, Ethiopia, Netherlands, Kenya, South Africa, and USA
	Qualitative study
	Primary care professionals
	To capture the multidisciplinary experiences of primary care professionals using DHTs to explore the strengths and weaknesses, as well as opportunities and threats, regarding the implementation and use of DHTs in SSA primary care settings.
	A total of 33 participants participated in the study (n=13 and n=23 in the interviews and in focus groups, respectively; n=3 participants participated in both). The strengths of using DHTs ranged from improving access to care, supporting the continuity of care, and increasing care satisfaction and trust to greater collaboration, enabling safer decision-making, and hastening progress toward universal health coverage. Weaknesses included poor digital literacy, health inequalities, lack of human resources, inadequate training, lack of basic infrastructure and equipment, and poor coordination when implementing DHTs. DHTs were perceived as an opportunity to improve patient digital literacy, increase equity, promote more patient-centric design in upcoming DHTs, streamline expenditure, and provide a means to learn international best practices. Threats identified include the lack of buy-in from both patients and providers, insufficient human resources and local capacity, inadequate governmental support, overly restrictive regulations, and a lack of focus on cybersecurity and data protection.
	The research highlights the complex challenges of implementing DHTs in the SSA context as a fast-moving health delivery modality, as well as the need for multistakeholder involvement. Future research should explore the nuances of these findings across different technologies and settings in the SSA region and implications on health and health care equity, capitalizing on mixed-methods research, including the use of real-world quantitative data to understand patient health needs. The promise of digital health will only be realized when informed by studies that incorporate patient perspective at every stage of the research cycle.

	Ødegaard 2024[81]
	Norway
	Qualitative in-depth interviews
	Physiotherapy teachers
	To investigate physiotherapy teachers’ attitudes toward and experiences with digital education and what the teachers’ considered prerequisites to a digital transformation of teaching and learning in physiotherapy.
	The findings illuminate teachers’ attitudes toward and experiences with digital education and their views on prerequisites to a digital transformation of teaching and learning in physiotherapy education, presented as four themes: 1) skepticism toward digital education; 2) digital technology as a tool to support the established teaching practice; 3) longing for teacher collaboration; and 4) calling for time to plan and learn, and significant academic leadership.
	This study shows how physiotherapy teachers are skeptical about digital education, primarily viewing it as a threat to established teaching practices. Taken together, the findings demonstrate a potential for digital transformation in physiotherapy education, which can be released by informing the current teaching practices with evidence from research showing how use of digital technology can improve teaching and learning in physiotherapy education.

	Ogundiya 2024[82]
	UK
	Narrative review
	Medical students, physicians in training or continuing professional
development, nurses, paramedics, and patients
	To outline and discuss the developments that have taken place in digital medical education across the defined time frame. In addition, evidence for potential opportunities and challenges facing digital medical education in the near future was collated for analysis.
	Evidence of the significant steps in the development of digital medical education in the past 25 years was presented and analyzed in terms of application, impact, and implications for the future. The results were grouped into the following themes for discussion: learning management systems; telemedicine (in digital medical education); mobile health; big data analytics; the metaverse, augmented reality, and virtual reality; the COVID-19 pandemic; artificial intelligence; and ethics and cybersecurity.
	Major changes and developments in digital medical education have occurred from around the start of the new millennium. Key steps in this journey include technical developments in teleconferencing and learning management systems, along with a marked increase in mobile device use for accessing learning over this time. While the pace of evolution in digital medical education accelerated during the COVID-19 pandemic, further rapid progress has continued since the resolution of the pandemic. Many of these changes are currently being widely used in health education and other fields, such as augmented reality, virtual reality, and artificial intelligence, providing significant future potential. The opportunities these technologies offer must be balanced against the associated challenges in areas such as cybersecurity, the integrity of web-based assessments, ethics, and issues of digital privacy to ensure that digital medical education continues to thrive in the future.

	Oo 2021[83]
	Myanmar
	Cross-sectional study
	Health professionals
	To assess the ICT literacy, knowledge, and readiness for EMRs adoption among health professionals in a tertiary hospital, Myanmar.
	The prevalence of high ICT literacy and knowledge on EMRs among health professionals were 20.3% and 24.6% respectively. The factors associated with ICT literacy were professional, education, duration of service, and reported English language skills. Duration of service was associated with knowledge on EMRs. The overall readiness was 54.2% (core readiness 59.3% and engagement readiness 61.9%), and postgraduate [Adjusted Odds Ratio (AOR): 7.32, 95% Confidence Interval (CI): 2.26–23.68] and knowledge on EMRs (AOR: 1.27, 95% CI: 1.13–1.43) were the factors associated with overall readiness for EMRs adoption.
	Expanding infrastructure and provision of ICT development training are crucial for the improvement of ICT literacy. EMRs training program enabling hands-on experience should be implemented for improvement of knowledge on EMRs. In general, the overall readiness for EMRs adoption was found to be moderate. Enhancing the establishment of comprehensive on-the-job training and contextualization of curriculum in EMRs training pro- gram are recommended to improve the health professionals’ readiness for EMRs adoption.

	Pajari 2022[84]
	Finland
	Cross-sectional Study
	Health sciences
educators
	To assess the appearance of digital competence in the work of Finnish health sciences educators and to determine whether educators' background factors are related to the areas of digital competence appearance.
	Health sciences educators had participated in continuing education to develop their expertise and used a variety of digital methods and materials. Educators need more competence to improve healthcare students' ability to use digital technology. In the area of Teaching and Learning, educators younger than 40 years rated the appearance of digital competence as better than did those between the ages of 40 and 49 years.
	In the future, health sciences educators' basic and continuing education could take into account the competence requirements for digital competence, and educators' expertise must be increased in areas where digital competence does not appear strong.

	Panhwar 2021[85]
	Pakistan
	Cross-sectional Study
	Medical and dental undergraduate students
	To assess the usage of Information
Technology (IT) and other types of software by medical and dental students.
	Results: Out of 100 students, 62 were females and 38 males. Mean age was 21.749+1.54 years (range 19-24). 0verall result showed that 65%students spent limited hours in a day for internet access. Social networking was used by 40%students,53% mostly used Facebook sites and60% used YouTube medical videos for medical information.
	Internet was used by most of the medical and dental students, but they were not fully utilizing the E resources towards the learning process. Medical students reported low level of internet use, this due to the limited availability of the internet access facilities and provision of technical skill at their university.

	Park 2020[86]
	Canada
	Mixed method study
	Pharmacy students
	To explore the current state of pharmacy students’ self-rated digital health literacy in British Columbia, Canada, and seeks to identify future opportunities for technology training in pharmacy education and in practice.
	A total of 30 pharmacy students completed the eHEALs survey and 5 completed interviews. Most participants were 2yeastudents (50%, were 25 years and younger (80%, and female (87%). Ranking of digital health literacy was lower than expected with participants stating they know what (87%), where (87%) and how to find (77%) health resources on the internet. Even less students (77%) rated that they have the skills to evaluate the health resources that they find on the Internet and only 53% fet confident in using information from the internet to make health decisions. Most students mentioned that they had imited technology related training at school and would like more training opportunities throughout their program and connect what they have learned at school to their practice.
	These results expose significant and surprising gaps in student understanding of technology despite modifications seen in the entry-to-practice PharmD curriculum. Regional differences and digital health literacy of practicing pharmacists are areas that require better understanding and hold significant impact as practice evolves.

	Park 2019[87]
	Korea
	Review
	Medical students
	To provide a succinct summary of the current state of AI from a medical viewpoint and suggest what medical students should do to prepare for the era of AI in medicine.
	Artificial intelligence (AI) is expected to affect various fields of medicine substantially and has the potential to improve many aspects of healthcare. However, AI has been creating much hype, too. In applying AI technology to patients, medical professionals should be able to resolve any anxiety, confusion, and questions that patients and the public may have. Also, they are responsible for ensuring that AI be- comes a technology beneficial for patient care. These make the acquisition of sound knowledge and experience about AI a task of high importance for medical students. Preparing for AI does not merely mean learning information technology such as computer program- ming. One should acquire sufficient knowledge of basic and clinical medicines, data science, biostatistics, and evidence-based medicine. As a medical student, one should not passively accept stories related to AI in medicine in the media and on the Internet. Medical students should try to develop abilities to distinguish correct information from hype and spin and even capabilities to create thoroughly validated, trustworthy information for patients and the public.
	AI is expected to affect various fields of medicine substantially and, if properly designed and used, has the potential to reinforce many weaknesses in current medical practice and improve many aspects of healthcare. Healthcare professionals are responsible for ensuring that AI becomes a technology beneficial for patient care. Medical students should develop abilities to distinguish correct information about AI from hype and spin and even capabilities to create thoroughly validated, trustworthy information for patients and the public to prepare for the era of AI in medicine.

	Pokharel 2016[88]
	Australia
	Cross-sectional study
	Medical and
Dental Interns
	To measure the eHealth literacy skills among the medical and
dental interns of the B P Koirala Institute of Health Sciences (BPKIHS), Nepal.
	A quarter of interns are not sure about the usefulness of internet resources for health. The interns have limited knowledge about right resources in the internet. They are not equipped to tell useful resources from the not-useful ones in the internet.
	There is a need to pay attention to the eHealth Literacy needs of the interns. Further research may be needed to generate evidence on what interventions may be specific to meet the ehealth literacy needs of the medical and dental interns.

	Poncette 2020[89]
	Germany
	Mixed methods study
	Medical students
	To introduce digital health as a curricular module at a German medical school and to identify undergraduate medical competencies in digital health and their suitable teaching methods.
	The module received overall positive feedback from both students and lecturers who expressed the need for further digital health education and stated that the field is very important for clinical care and is underrepresented in the current medical curriculum. We extracted a detailed overview of digital health competencies, skills, and knowledge to teach the students from the expert interviews. They also contained suggestions for teaching methods and statements supporting the urgency of the implementation of digital health education in the mandatory curriculum.
	An elective class seems to be a suitable format for the timely introduction of digital health education. However, a longitudinal implementation in the mandatory curriculum should be the goal. Beyond training future physicians in digital skills and teaching them digital health’s ethical, legal, and social implications, the experience-based development of a critical digital health mindset with openness to innovation and the ability to assess ever-changing health technologies through a broad transdisciplinary approach to translate research into clinical routine seem more important. Therefore, the teaching of digital health should be as practice-based as possible and involve the educational cooperation of different institutions and academic disciplines.

	Potter 2025[90]
	UK
	Umbrella Review and Modified Delphi Method Study
	Health professions education
	To define the gaps in the evidence for the efficacy of digital education and to identify priority areas where future research has the potential to contribute to our understanding and use of digital education.
	A total of 8857 potentially relevant papers were identified. Using the PRISMA (Prefered Reporting items for Systematic Reviews and Meta-Analyses) methodology, we included 217 papers for full review. All papers were either systematic reviews or meta-analyses. A total of 151 research recommendations were extracted from the 217 papers. These were analyzed, recategorized and consolidated to create a final list of 63 questions. From these, a modified Delphi process with 42 experts was used to produce the top-five rated research priorities: (1) How do we measure the learning transfer from digital education into the clinical setting?(2) How can we optimize the use of artificial intelligence, machine learning, and deep learning to facilitate education and training'(3) What are the methodological requirements for high-quality rigorous studies assessing the outcomes of digital health education'(4) How does the design of digital education interventions (eg, format and modality) in health professionals' education and training curriculum affect learning outcomes? and (5) How should learning outcomes in the field of health professions’ digital education be defined and standardized?
	This review provides a prioritized list of research gaps in digital education in health care, which will be of use to researchers, educators, education providers, and funding agencies. Additional proposals are discussed regarding the next steps needed to advance this agenda, aiming to promote meaningful and practical research on the use of digital technologies and drive excellence in health care education.

	Quek 2025[91]
	UK
	Review
	Undergraduate Surgical students
	To elucidate the current utilisation of digital technologies in undergraduate surgical education by addressing the research question: 'How are digital technologies currently being utilised in undergraduate surgical education to meet surgical learning outcomes'.
	First, the use of digital tools in surgical education has been steadily increasing over the past few decades, with the COVID-19 pandemic accelerating the integration of technology into surgical education. Second, this review also highlighted the key role of anatomy within surgical education, with most included studies reporting the use of digital technologies to enhance anatomy teaching. Finally, this review provided an overview of various digital tools used in surgical education and their associated user experiences. Overall, most studies indicated that digital technologies are well-received by students, with many advocating for their continued use in supplementing surgical education even beyond the pandemic.
	This review provides a crucial foundation for understanding the evolving role of digital innovations in shaping undergraduate surgical education. To enhance undergraduate surgical education, integrating appropriate digital learning tools can provide more learner-centred and personalised learning experiences. Educators must recognise that there is no ‘one-size-fits-all’ approach, and a flexible multimodal strategy is necessary to meet diverse learning needs. As technology continues to evolve and its role in education grows, this review offers valuable insights into the current use of digital tools in surgical education, highlighting opportunities for improvement and innovation to further enhance undergraduate surgical experience.

	Raghunathan 2023[92]
	Australia
	Cross-sectional survey
	Nursing students
	To explore undergraduate nursing students’ self-perceptions of informatics competence, set within a larger research project.
	Participants’ perceived overall mean informatics competency was at the level of somewhat competent, with only 40.84% (n = 58) at the level of competent. The highest mean value was in foundational information and communication skills and the lowest in information and knowledge management. Formal informatics education within curriculum was limited and lacked uniformity, as was prior exposure to important simulated informatics tools in preparation for practice. Factors including academic year level, computer experience and previous experience using clinical systems had a significant impact on participants’ perceived informatics competency.
	Even though informatics competence is vital for clinical practice, with technology becoming pervasive within healthcare, nursing students’ preparedness for digital health was sub-optimal. There were gaps in students’ critical informatics practice knowledge with implications for work readiness of future graduates and nurse education practice.

	Rathnayake 2019[93]
	Sri Lanka
	Cross-sectional survey
	Nursing students
	To assess eHealth literacy skills and associated factors among nursing students.
	The sample consisted of 440 nursing students (420 females and 20 males). The mean eHealth literacy score was 28.02 (SD + 4.60). Nearly half of the respondents (49.4%) reported inadequate eHealth literacy skills, The respondents reported comparatively poor skills in differentiating high-quality health resources from low-quality health resources on the internet and the ability to use information from the internet to make health decisions. The majority viewed that including information technology (IT) as a subject into the nursing curriculum was very (50.7%) or absolutely (33.6%) important. The influencing factors of eHealth literacy skills of nursing students were self-rated internet skills (P =< 0.001), perception towards using the internet in health decision making (P = 0.009) and using the internet to access health resources (P = 0.001).
	Half of the nursing students have inadequate eHealth literacy skills, particularly skills in identifying trusted health resources and using this information in health decision making indicating the need for improving eHealth literacy skills among nursing students. A positive attitude towards the internet has a significant role in developing eHealth literacy skills. Improving competencies in eHealth literacy skills of nursing students is essential. introducing these concepts into curricula, planning target interventions, and enhancing IT facilities within the educational environment are essential.

	Ren 2025[94]
	China
	Cross-sectional survey
	Pediatric students and pediatric healthcare workers
	To investigate digital perceptions and competencies among medical students in pediatrics and pediatric healthcare workers in China.
	The study included 518 valid questionnaires: 199 medical students in pediatrics and 319 pediatric healthcare workers all five themes, pediatric healthcare workers and pediatric students had a mean score higher than 3.0, and the former scored higher. There was no significant difference in the digital competency in pediaricians (3.91) compared to pediatric students'3.82) (P > 0.05). Multivariable analysis revealed that gender and education level were related with digital competency, with male medical students (3.94 vs. 3.75, P = 0.021) and those with higher levels of education (3.99 vs. 3.75, P = 0.030) having better performance. In addition, medical students in pediatric surgery scored higher than those who majored in internal pediatrics (4.11 vs.3.76. P=0.017).
	Pediatric students and pediatric healthcare workers had a good perception on information of digital technology in the medical field, but had limited ability in digital use and collaboration, digital capacity development, and digital content creation. Better medical education and training strategies should be developed for potential challenges in the coming artificial intelligence era.

	Rigas 2025[95]
	Greece
	Cross-sectional survey
	Researchers and educators
	Outline the profiles and the expertise of the workshop’s participants, the main gaps in knowledge and competencies, the governance and legislation issues and the need for certification in the digital health domain.
	To assess computer literacy (CL) needs of medical sciences students.
	The workshop results reveal a diverse participant profile, primarily comprising researchers and educators, with a strong representation from Europe and extensive experience in healthcare. Despite being familiar with digital health technologies, participants highlighted significant gaps in healthcare education, especially regarding systematic training in digital health, legal and ethical considerations, and governance of data. The challenges faced in implementing digital health technologies, such as legislative barriers, limited datasets, resistance, and slow adoption of standards, underscore systemic issues that hinder progress. Furthermore, difficulties with terminology, multilingualism, and data transformation emphasize the need for harmonization and practical solutions in the field. Notably, the lack of engagement in certification programs, both as trainers and trainees, highlights an opportunity for improvement in fostering structured learning pathways and professional development in digital health. This discussion underscores the pressing need for enhanced educational frameworks and collaborative efforts to overcome barriers in digital health adoption.

	Robabi 2015[96]
	Iran
	Cross-sectional survey
	Medicine, dentistry, paramedics, health, rehabilitation, nursing and midwifery
	To assess computer literacy (CL) needs of medical sciences students.
	The results showed that the 77.1% had personal computer. The total mean of students’ computer literacy around six domains was 141.9+49.5 out of 240. The most familiarity with computers was the ability to it in internet (29.0+11.4) and the lowest was familiarity and using ability of hard ware (17.5+10.6). There was a significant relationship between passing the computer lesson (P-0.001), passing Computer course (P = 0.05) and having personal computer (P = 0.001) with the mean of computer literacy.
	In sum, the medical sciences students’ familiarity with computer literacy was not satisfactory and they had not appropriate familiarity with computer literacy skills. The researchers suggest the officials and in-charges to plan educational program for improving computer literacy skills in medical sciences students. Keywords: computer literacy, medical sciences, students

	Rohan 2024[97]
	USA
	Qualitative research
	Graduate Medical students
	To assess the inclusion of CI topics for all medical residency specialties to assess the relative levels of CI knowledge expected by graduates.
	All specialties’ requirements contained at least five different keywords, with the total count ranging from 25 to 42 (mean: 32.00; standard deviation: 5.09). Pathology contained the highest counts with 42, followed by internal medicine and family medicine with 41 each. Pathology included the most distinct keywords (11). The most common keywords were “leadership” (62%) and “electronic health record” (10%). There were no specific mentions of several keywords—including “analytics,” “artificial intelligence,” and “machine learning”—within any program requirements. Although the ACGME Residency Program Requirements state that residents must demonstrate competence in using information technology to optimize learning, the extent is not fully specified; only 10 programs mention the keyword “information technology” within their specialty guidelines.
	The integration of Clinical informatics (Cl) education varies across specialties and may be even more variable across programs. Our study highlights potential opportunities for further standardization and integration of CI into resident curriculum requirements in order to better prepare future physician workforces for a changing medical landscape. We encourage educators, residency review committees, and national specialty organizations to consider further exploring the incorporation of CI content into residency training program requirements.

	Rowland 2025[98]
	USA
	Qualitative research
	Graduate Medical students
	to inform U.S. Graduate Medical Education (GME) program leaders of the necessary requirements for implementation of a similar program at their institution.
	The curriculum has yielded 13 graduates from both internal medicine (11, 85%) and pediatrics (2, 15%) whose projects have spanned acute and ambulatory care and multiple specialties. Projects have included clinical decision support tools, of which some will be leveraged as substrate in applications seeking extramural funding. Graduates have gone on to CI board certification and fellowship, as well as several other specialties, creating a distributed network of clinicians with specialized experience in applied CI.
	An informatics curriculum at the GME level may increase matriculation to CI fellowship and more broadly increase development of the CI workforce through building a cadre of physicians with health information technology expertise across specialties without formal CI board certification. We offer an example of a longitudinal pathway, which is rooted in aLHS principles. The pathway requires a dedicated multidisciplinary team and departmental and information technology leadership support.

	Saaiq 2024[99]
	Pakistan
	Qualitative study
	Medical and dental teachers
	To explore the core competencies needed on part of the medical and dental teachers to carry out effective digital teaching for their students.
	The data yielded 47 selective codes with 15 sub-themes and five themes. The emergent themes included general digital competencies, specific digital teaching competencies, mastery of the subject matter, mastery of pedagogical strategies and proficiency in using innovative digital technologies for teaching. The themes 1, 2 and 5 relate to digital competencies only whereas the themes 3 and 4 are generic competencies which apply to both digital and non-digital teaching. These generic competencies form the basis of all kinds of teaching, hence equally important for digital teaching.
	Medical teachers should possess diverse digital competencies. The competency frame-work that emerged in the current research encompasses the essential attributes that should be included in any future training program aiming at the digital capacity building of the teachers. This will keep them primed for effective digital teaching. Given its crucial importance, the digital teaching competency should be considered as a cross-cutting competency that applies to almost
all of the famous eight roles of medical teacher.

	Saha 2024[100]
	India
	Cross‐sectional survey
	Medical students
	To explore the relationship between digital literacy and academic performance among medical students, identifying key areas of digital literacy that impact learning outcomes.
	The findings indicated a significant positive correlation between high levels of digital literacy and superior academic performance. Students with advanced skills in navigating online resources and data analysis demonstrated particularly strong academic outcomes. The odds ratios for good academic performance were substantially higher among students with higher digital literacy levels, with key areas showing notable influence. The study underscores the importance of digital literacy in medical education, suggesting that significant enhancements in learning outcomes can be achieved by integrating targeted digital skills training. 
	The results advocate for the inclusion of comprehensive digital literacy programs in medical curricula to align educational strategies with the evolving demands of the healthcare sector.

	Sahan 2024[101]
	Germany
	Proof-of-concept study
	Medical students
	To address the gap in medical school electives on digital health literacy by introducing and evaluating an elective scoping study on the systematic development of different health app concepts designed by students to cultivate essential skills for future health care professionals (ie, mobile health [mHealth] competencies).
	In total, 60 students completed the elective and developed 25 health app concepts, most commonly targeting stress management and depression. In addition, disease management and prevention apps were designed for various somatic conditions such as diabetes and chronic pain. The results indicated high overall satisfaction across the 6 courses according to the evaluation questionnaire, with lower scores indicating higher satisfaction on a scale ranging from 1 to 6 (mean 1.70, SD 0.68). Students particularly valued the content, flexibility, support, and structure. While improvements in group work, submissions, and information transfer were suggested, the results underscore the usefulness of the web-based elective.
	This quality improvement project provides insights into relevant features for the successful user-centered and creative integration of mHealth competencies into medical education. Key factors for the satisfaction of students involved the participatory mindset, focus on competencies, discussions with app providers, and flexibility. Future efforts should define important learning objectives for digital health literacy and provide recommendations for integration rather than debating the need for digital health integration

	Salehi 2021[102]
	Iran
	Cross-sectional study
	Medical sciences students
	To determine E-health literacy and correlates among medical sciences students in Karaj, Iran 2017.
	The mean age of the subjects was 25.5 + 5.6 years, of which 65.3% were male. The medical students constituted the most number of participants (28.6%). Mean eHEALS score was 26.11 + 6.6 years. There was a significant difference between female and male regarding E-health literacy (P= 0.04). Internet was the most commonly used sources for health information (67%%), the majority of the students were members of one of the social networks (77.7%) that telegram and Instagram were among the most popular networks.
	Improving search skills and assessing of health resources in students, especially in medical and Para-medical sciences, is recommended. Social networks can be used as channels for the transmission of the health messages due to high usage among students.

	Saxena 2018[103]
	India
	Cross-sectional study
	Dental students
	To assess the digital literacy and smartphone usage amongst the 260 Central Indian dental students including their perspicacity about smartphone/internet usage for learning purposes. The students’ attitude for implementation of digital technology in study programs/education system was also evaluated.
	Out of 260 students, 250 were internet users, out of which 56% had internet access all time. 94.23% students owned a smartphone. 46.53% (114/245) students had some app related to the dentistry in their smartphone device. The commonest site for surfing related to knowledge seeking was google scholar (72%) followed by Pubmed and others. Nearly 80% dental students believed that social media helps them in their professional course studies. Post graduate students showed statistitically significant difference from undergraduates and interns in terms of knowledge of keywords, dental apps and reading research journals. 89.23% students were keen for implementation of e-learning in their curriculum.
	This study reflects willingness of dental students to adopt digital revolution in dental education which in turn may present an opportunity for educators and policy makers to modify educational methods and thereby advance student’s current learning approaches.

	Scarbecz 2018[104]
	USA
	Cross-sectional study
	Dental students
	To retrospectively analyze survey data regarding IT use and knowledge collected from first-year dental students at one U.S. dental school in 2009, 2012, and 2017
	All students participated in the survey each year, for a response rate of 100%. Annual numbers of participants were 80 (2009), 90 (2012), and 97 (2017), for a total 267 respondents. The students reported that they frequently accessed Internet resources multiple times per day and that frequency of use had increased over time, principally from access via smartphones. These students reported feeling comfortable with higher education IT applications such as learning management systems and computerized testing. However, despite their frequent IT use, the students reported low levels of knowledge about IT security, and the three years of survey data showed that IT security knowledge had declined over time.
	Dental students may not be digital natives, but this study found that these students were clearly immersed in IT and utilized IT multiple times each day. Device usage trends showed that smart phones were increasingly being used for tasks formerly done on laptops or even tablets. The study also found significant gaps in the students’ IT knowledge, particularly as it applies to IT security that may place students’ personal data, as well as the data of their patients, at significant risk. Given the importance of protecting personal information, it may behoove dental schools to make comprehensive IT training an integral part of their curricula, for students’ protection as well as that of the patients they treat during the course of their clinical training. Future directions for research might involve the development, implementation, and assessment of IT instruction in dental schools and its impact on both students and faculty.

	Schuitmaker 2025[105]
	Netherlands
	Systematic review
	Physicians
	To address considerations regarding physicians’ competencies in light of the patient- physician relationship in AI-assisted clinical settings and elaborate on normative aspects of AI in clinical settings affecting the competence-related dynamics at the bedside when AI is used in clinical settings.
	Our findings emphasize the importance of physicians’ critical human skills, alongside the growing demand for technical and digital competencies. Concrete guidance on physicians’ required competencies in AI-assisted clinical settings remains ambiguous and requires further clarification and specification. Dissensus remains over whether physicians are adequately equipped to use and monitor AI in clinical settings in terms of competencies, skills and expertise, issues of ownership regarding normative guidance, and training of physicians’ skills.
	Future research should clearly outline (i) how physicians must be(come) competent in working with AI in clinical settings, (ii) who or what should take ownership of embedding these competencies in a normative and regulatory framework, (iii) investigate conditions for achieving a reasonable amount of trust in AI, and (iv) assess the connection between trust and efficiency in patient care.

	Scott 2023[106]
	Australia
	Qualitative research
	Physicians
	To propose a set of requisite digital health competencies and recommend that the acquisition and evaluation of these competencies become embedded in physician training curricula and continuing professional development programmes.
	We propose a set of requisite digital health competencies and recommend that the acquisition and evaluation of these competencies become embedded in physician training curricula and continuing professional development programmes.
	If physicians are to practise effectively and equitably within increasingly digitised but resource-limited health care systems, competence in using digital health technologies that will increasingly transform delivery of patient-centred care is required,

	Sharma 2019[107]
	Nepal
	Cross-sectional study
	Nursing students
	To measure eHealth-literacy skills among nursing students of Kathmandu Medical College Teaching Hospital, Nepal.
	A total of 152 nursing students with mean age of 19.84+1.62 years participated in the study. While 44.7% perceived that they had average Internet skills, 65.1% found the Internet useful in helping them make decisions about their health, Nursing students had a moderate self-perceived level of eHealth literacy (median 3.69, OR 0.87). Related factors included students’ Internet skills, frequency of using the Internet for health related purposes and self-perception of the usefulness and importance of the Internet.
	This study represents a baseline reference for eHealth literacy among nursing students. Students have some basic necessary skills, while other skills still need to be improved. There is a need to pay attention to eHealth-literacy needs of nursing students.

	Shen 2024[108]
	China
	Before-and-after intervention comparative study
	Nursing students
	To evaluate the impact of an online Digital Health and Informatics Course in China on the knowledge and comprehension of key digital health and informatics topics, self-assessment of nursing informatics competencies, and satisfaction among undergraduate nursing students.
	A total of 24 undergraduate nursing students were enrolled in the course. All students completed all sessions of this course, resulting in an attendance rate of 100%. Additionally, all students completed both pre- and post- assessments. In terms of the knowledge and comprehension of key digital health and informatics topics, scores of the quiz on knowledge assessment improved from the pre-test [mean pretest score: 78.33 (SD 6.005)] to the post- test [mean post-test score: 83.17 (SD 4.86)] upon completion of the course (P < 0.001). Also, students acknowledged that the course enhanced their knowledge and comprehension of informatics and digital health, the benefits of (nursing) informatics in clinical practice, and the role of health care professionals in informatics and digital health. In terms of self-assessment of nursing informatics competencies, scores on nursing informatics attitudes demonstrated significant improvement (P < 0.001). Furthermore, students reported high satisfaction with various aspects of this course, including the opportunity to explore broad horizons in informatics for future careers, engaging in group discussions, and analyzing case studies on the use of informatics and digital health in clinical practice.
	This Online Digital Health and Informatics education effectively improved undergraduate nursing students’ knowledge and comprehension of the key digital health and informatics topics, nursing informatics attitudes in the self-assessment of nursing informatics competency with high levels of satisfaction. In order to ensure that future education in digital health and informatics for nursing students is in line with the technological advancements in clinical settings, it is necessary to foster collaboration between medical school training and clinical practice. This collaboration should involve the use of clinical examples to illustrate advanced digital health applications and the inclusion of practical exercises on the use of digital health technology in clinical settings.

	Sinan 2023[109]
	Turkey
	Descriptive and correlational study
	Nursing students
	To determine the eHealth literacy levels of nursing students and to predict the influencing factors of eHealth literacy.
	The mean age of the students was 21.14 ± 1.62 years and 86.2% were female. The mean eHealth literacy score of the students was 29.28 ± 4.73. Fourth year students had higher eHealth literacy scores than those in any other year of study (P < 0.001). Students who use the Internet frequently and always, those who search for health-related information on the Internet, those who find accessing health information on the Internet important, and those who find the Internet useful when making health-decisions had significantly high eHealth literacy scores (P < 0.05).
	The present study revealed that the majority of the nursing students displayed a moderate eHealth literacy level. Academic level, frequency of Internet use, and search for health-related information on the Internet impacted the eHealth literacy of the students. Therefore, eHealth literacy concepts should be integrated into nursing curricula to improve nursing students’ skills in using information technology and to increase their health literacy level.

	Tanaka 2020[110]
	Japan
	Cross-sectional study
	Nursing students
	To describe undergraduate nursing students' perceived eHealth literacy and learning experiences of eHealth literacy in Japan and to clarify the relationship between these factors.
	Of the 353 participants in this study, 69.4% did not know “where to find helpful health resources on the Internet,” 80.2% of those lacked the skills “to evaluate health resources,” and 68.9% could not “differentiate the quality of health resources on the Internet”; few of the participants perceived themselves as having any experience in learning the six domains of eHealth literacy. Very few reported learning about health (43.3%) and scientific (21.8%) literacy. 
	The low perceived eHealth literacy among participants might reflect lack of knowledge and confidence in eHealth literacy as well as their own low level of health-promoting behaviors; this might influence the quality of health education of clients and their families. Nursing educators should address the lack of eHealth literacy among undergraduate nursing students.

	Tanasombatkul 2021[111]
	Thailand
	Cross-sectional study
	Medical students
	To assess the patterns of internet use, eHL level, and learning outcomes with eHL among medical students at Chiang Mai University.
	The mean eHEALS score was 33.45. There was a lower degree of agreement on questions regarding internet usage, having skills to evaluate the resources, and confidence in using health information to make health decisions. The eHEALS score had no statistically significant association with most variables and case report scores, but with the longer time of internet use (p-value = 0.014). Although medical students perceived that they have high eHL levels, they report lower confidence in using the information. Including critical thinking skills for electronic health information in the medical curriculum could be useful.
	eHealth literacy levels of medical students in Thailand were relatively high, but some domains of electronic health literacy can be improved, particularly in enhancing their skills and confidence to use eHealth information. Introducing concepts of eHealth literacy early in medical school may be necessary along with training workshops to enhance evidence-based searching and appraising techniques could be useful. Even though our study found no association between eHL and learning outcome, we have added to a growing literature about using eHL skills in the medical education field. Further studies on interventions that will help develop eHealth literacy in developing countries are still needed as this should likely lead to better learning and integration of this 21st-century skill in their practice.

	Tegegne 2023[112]
	Ethiopia
	Cross-sectional study
	Health professionals
	To assess health professionals’ digital literacy level and associated factors in Northwest Ethiopia.
	Out of 411 participants, 51.8%(95%Cl,46.9-56.6%) of health professional shad adequate digital literacy. Holding a master's degree (Adjusted OR=2.13, 95%CI:1.18-3.85), access to digital technology (AOR=1.89, 95% CI: 1.12-3.17), having training in digital technology (AOR=1.65,95%CI: 1.05-2.59), and having a positive attitude towards digital health technology (AOR=1.64, 95% CI: 1.02-2.68) were found to be significant factors associated with health professionals digital literacy level of health professionals.
	Low level of digital literacy among health professionals was observed, with nearly half (48.2%) of them having poor digital literacy levels. Access to digital technology, training on digital technology, and attitude toward digital health technology were significant factors associated with digital literacy. It is suggested to increase computer accessibility, provide a training program on digital health technology, and promote a positive attitude toward this technology to improve the deployment of health information systems.

	Tesfa 2022[113]
	Ethiopia
	Cross-sectional study
	Health professionals
	To assess the eHealth literacy level and its associated factors among health professionals working in Amhara regional state teaching hospitals, Ethiopia.
	A total of 383 participants completed and returned the questionnaire with a response rate of 90.5%. Health professionals demonstrated a moderate level of eHealth literacy (mean 29.21). Most of the professionals were aware of the available health resources located on the internet, and know how to search and locate these resources. However, they lack the ability to distinguish high-quality health resources from low-quality resources. Factors that were significantly associated with eHealth literacy were computer access, computer knowledge, perceived ease of use, and perceived usefulness of eHealth information resources.
	It is crucial to provide training and support to health care workers on how to find, interpret, and, most importantly, evaluate the quality of health information found on the internet to improve their eHealth literacy level. Further research is needed to explore the role of eHealth literacy in mitigating pandemics in developing countries.

	Tong 2025[114]
	China
	Descriptive qualitative study.
	Nursing students
	To explore the digital learning experiences of undergraduate nursing students in Chinese higher education institutions, with the aim of informing future improvements in digital teaching and learning.
	Nursing students’ digital learning experiences were categorized into three themes: positive digital learning experience, negative digital learning experience, and barriers to digital learning perception of students. Conclusions: With the help of advanced digital technology, students can access rich and diversified learning re- sources anytime and anywhere according to their personal learning pace and interests, which greatly enhances their autonomy and interest in learning. Open online courses have effectively compensated for regional differences in teachers’ qualifications, enabling students in remote areas to enjoy high-quality teaching from top educational institutions and giving a solid impetus for improving nursing education in China. However, with the popularity of digital teaching, its design and innovation shortcomings have gradually emerged: students feel lonely and alienated when learning online, and long for more of the interaction and care found in traditional teaching. At the same time, the lack of regulation and assessment standards has created inequities in learning and affected student motivation.
	Digital learning brings unprecedented convenience to students, not only as an innovation in learning styles but also as an essential way to personalize the learning experience. With the help of advanced digital technology, students can access a vast array of learning resources anytime, anywhere, according to their own learning pace and interests, and this flexibility greatly enhances their initiative and interest in learning. Open online courses have significantly reduced the differences in the level of teachers in different regions so that even students in remote areas can receive high-quality teaching from top educational institutions, which has undoubtedly given a solid impetus for improving the level of nursing education in China. However, with the popularity of digital teaching methods, some problems have gradually emerged. Many digital teaching methods need more design and innovation, so students often feel lonely and alienated when learning online and long for the kind of face-to-face interaction and teacher attention they get in traditional teaching. Digital learning also faces the challenge of regulation and assessment standards. Due to the lack of a unified regulatory mechanism and evaluation standards, it is not easy to achieve a fair and objective evaluation of students’ learning outcomes, which, to some extent, leads to inequity in learning and, in turn, affects students motivation to learn, Therefore, the future of digital learning requires more efforts in design and innovation, as well as the strengthening of regulatory and evaluation standards, to ensure that students can enjoy the convenience of technology while having a richer and more positive learning experience.

	Tubaishat 2016[115]
	Jordan
	Cross-sectional study
	Nursing students
	To assess the level of eHealth literacy among Jordanian nursing students in two universities, one public and one private, and to determine the factors that have a contribution to eHealth literacy.
	Nursing students should have the skills to locate, use and evaluate online health information. Students have some skills in eHealth literacy, while others need to be improved Nursing educators should incorporate the concepts of eHealth literacy within the curriculum.
	Integrating the notion of eHealth literacy into the nursing curriculum will prepare nurses to support patients and their families to correctly access, locate, and evaluate health resources in order to formulate decisions that could affect their health status. This in turn could improve patients' safety and care. These eHealth literacy skills are considered some of the most important nursing informatics competencies. Every nursing student should be effectively prepared to use the internet to locate and evaluate digital health information.

	Vallo Hult 2025[116]
	Sweden
	Cross-sectional study
	Physicians
	To examine resident physicians’ perceptions and experiences of using a digital learning environment as part of their specialist medical training. 
	The results suggest that (i) sociotechnical aspects and understanding of the context in which the learning takes place contribute to enhancing digital learning for resident physicians; (ii) insights into participants’ perceptions of digital learning emphasize that interactive communication and group discussions are significant for their learning, and (iii) administrative aspects related to course design, lecture management, and instructional support are more important in digital learning environments compared to traditional teaching and learning.
	Findings from this study confirm and extend prior studies on digital learning in healthcare, contributing to a better understanding of how digital learning environments, especially virtual lectures and seminars, can be developed and integrated into residency programs and health professions education to increase their usefulness.

	Wilbanks 2020[117]
	UK
	Literature review
	Healthcare
professionals
	To summarize the current state-of-the-science on the use of clinical simulations to train healthcare professionals to use electronic health records.
	The benefits of using simulation-based training that incorporates an organization's contextual factors include improvement of interdisciplinary team communication, clinical performance, clinician-patient-technology communication skills, and recognition of patient safety issues. 
	Design considerations for electronic health record training using clinical simulations involve establishing course objectives, identifying outcome measures, establishing content requirements of both the clinical simulation and electronic health record, and providing adequate debriefing.

	Yarmohammadian 2015[118]
	Iran
	Review
	Master’s degree in medical sciences
	To review and develop the evaluation criteria of health information technology course at Master of Science level in Tehran, Shahid Beheshti, Isfahan, Shiraz, and Kashan medical universities in 2012 by using CIPP model.
	With studies from various sources, commentary of experts, and based on the CIPP evaluation model, 139 indicators were determined and then evaluated, which were associated with this course based on the three factors of context, input, and process in the areas of human resources professional, academic services, students, directors, faculty, curriculum, budget, facilities, teaching–learning activities, and scientific research activities of students and faculty, and the activities of the library staff.
	This study showed that in total, the health information technology course at the Master of Science level is relatively good, but trying to improve and correct it in some areas and continuing the evaluation process seems necessary.

	Yuan 2023[119]
	China
	Cross-sectional study
	Nurses
	To investigate the status of eHealth literacy and knowledge, attitudes, and practice regarding palliative care among nurses, and to examine their relationship.
	The median scores of eHEALS and KAP regarding paliative care were 32 (interquartile range [IQR] 29 to 38) and 82 (IQR 54 to 106) points, The results of correlation analysis showed that the KAP regarding palliative care was significantly correlated with eHEALS (rho=0.189, P < 0.001). in addition, the results of binary logistic regression analysis demonstrated that the eHEALS score was independently associated with the KAP score regarding palliative care when controlling for sociodemoaraphic factors (OR=2.109: P < 0.001).
	Nurses who worked in first-class tertiary hospitals have good levels of eHealth literacy, while the overall level of KAP regarding palliative care is moderate. Our findings highlight that the eHEALS score is independently associated with the KAP score regarding palliative care. Therefore, nursing managers should adopt multiple measures to comprehensively improve eHealth literacy among nurses, further enrich their knowledge of palliative care, promote a positive transformation of attitudes towards palliative care, and efficiently implement palliative care practice, in order to promote high-quality development of palliative care.

	Zahmatkeshan 2024[120]
	Iran
	Qualitative study
	Faculty members of medical schools
	To explore the challenges to the development and institutionalization of e-learning content as perceived by faculty members of medical schools in southern Iran.
	Three themes and eleven subthemes were extracted based on the qualitative data analysis results. Three main themes included individual challenges, organizational management challenges, and course design challenges.
	Based on the present results, the most important challenges explained by the participants of this study for the production and development of electronic content included individual challenges, challenges related to the organizational management, and challenges related to course design. Moreover, we should keep in mind that electronic teaching methods and preparation of e-learning content by professors are different from traditional educational methods. Hence, the senior managers of educational system should make the necessary arrangements and plans for methodological support, technological and technical support, and all kinds of organizational support and create continuous professional development opportunities for professors to minimize the negative effects caused by the rapid changes of electronics era and educational environments on professors and consequently on the quality of educational contents and processes.

	Zainal 2025[121]
	Singapore
	Qualitative semistructured interview study
	Doctors in executive and organizational leadership roles
	To use Singapore as a case study and examine the perspectives of doctors in organizational leadership positions to identify and analyze the barriers to DHC implementation in the undergraduate curriculum of Singapore’s medical schools. It also seeks to apply the Normalization Process Theory (NPT) to address these barriers and bridge the gap between health care systems and digital health education (DHE) training.
	A total of 33 doctors participated, 26 of whom are currently in organizational leadership roles and 7 of whom have previously held such positions. A total of 6 barriers were identified: bureaucratic inertia, lack of opportunities to pursue nontraditional career pathways, limited protective mechanisms for experiential learning and experimentation, lack of clear policy guidelines for clinical practice, insufficient integration between medical school education and clinical experience, and poor IT integration within the health care industry.
	These barriers are also present in other high-income countries experiencing health care digitalization, highlighting the need for a theoretical framework that broadens the generalizability of existing recommendations. Applying the NPT underscores the importance of addressing these barriers to effectively integrate DHC into the curriculum. The active involvement of multiple stakeholders and the incorporation of continuous feedback mechanisms are essential. Our proposed framework provides concrete, evidence-based, and step-by-step recommendations for implementation practice, supporting the introduction of DHC in undergraduate medical education.

	Zainal 2023a[122]
	Singapore
	Qualitative study
	Clinical educators and deans or
vice deans of education 
	To explore several considerations that are needed to implement a national curriculum that focuses on training medical students in Singapore with relevant digital competencies for the digital age.
	While the schools have introduced some relevant courses, they are not standardized nationally. Moreover, the school’s niche areas have not been leveraged upon for training in digital competencies. Participants across all schools acknowledged that more formal training is needed in digital health, data management, and applying the principles of digital technologies. Participants also noted that the healthcare needs of the population, patient safety, and safe procedures in the utilisation of digital healthcare technologies should be prioritized when determining the competencies needed by students. Additionally, participants high- lighted the need for stronger collaboration among medical schools, and for a stronger link between current curriculum and clinical practice.
	The findings highlighted the need for better collaboration among medical schools in the sharing of educational resources and expertise. Furthermore, stronger collaborations with professional bodies and the healthcare system should be established to ensure that the goals and outcomes of medical education and the healthcare system are aligned.

	Zainal 2023b[123]
	Singapore
	Case study
	Junior doctors
	To explore the perspectives of medical trainees on the impartation of digital competencies in Singapore’s medical school curricula. It also considers how the medical school experience can be strengthened in order to bridge potential gaps in the integration of these competencies in the local curricula.
	Six key reasons were identified: lack of flexibility and dynamism within the curriculum, dated learning style, limited access to electronic health records, gradual uptake of digital technologies in the healthcare sector, lack of an ecosystem that promotes innovation, and lack of guidance from qualified and available mentors. Equipping medical students with skills relevant to the digital age would benefit from a concerted effort from multiple stakeholders: medical schools, medical educators and innovators, as well as the government.
	This study bears important implications for countries that seek to bridge the ‘transformation gap’ brought about by the digital age, which is defined as the sharp divergence between innovations that healthcare providers recognize as important but for which they feel insufficiently prepared.
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