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[bookmark: _Toc214264879]Introduction 
Digital technology has taken an important place in today’s health systems and offers possibilities to enhance access, efficiency and outcomes. Digital health ambitions – for example, NHS Long Term Plan and the Digital Health and Care Strategy – in the United Kingdom (UK) underlines the growing expectation that healthcare staff will suitably and confidently use a range of digital tools. This includes telehealth platforms, mobile health apps, remote monitoring and integrated EHR (NHS England 2019). These initiatives emphasize that a digitally competent workforce is needed to achieve sustainable, high-quality and future-oriented health care delivery. Healthcare practitioners’ plans to use and adapt new digital technologies remain uneven despite all these efforts. The challenge is especially acute in rural and other remote parts of the UK, where a long history of digital deprivation, workforce issues, geographical isolation and variable connectivity exists (Smith & Taylor, 2021). Digital health training in such contexts is not just a professional development activity; it is an essential enabler of equitable care. As professionals improve digital literacy, patients can benefit from better access, less travel, and increased responsiveness of health services. Nevertheless, healthcare workers in rural areas differ significantly depending on the adequacy of their equipment and support, as well as their confidence in using digital tools. The focus of this research is on digital health education and training of rural healthcare workers in the UK. Those who work in the countryside face challenges that are different from their urban counterparts. They have a more limited choice of specialist educators. They have fewer opportunities for ongoing professional learning. Moreover, they find it challenging to access training offered in urban centers. They also face various infrastructure issues, such as unreliable broadband or outdated or unsuitable digital systems. The effective design, delivery and evaluation of training programs is important, while digital health interventions may address some of these issues. Earlier research has established that tailored training, which is aligned both with local needs and resource constraints, as well as the characteristics of the local workforce, is essential to building sustainable digital capacity (Green et al., 2023). Therefore, studying the existing scenario and examining the missing elements is the first step in enhancing digital readiness in the rural health scenario.



Review Question
What is the design, implementation and evaluation of digital health education and training programs for rural healthcare workers in the UK, and what factors impede or facilitate their delivery? 
Objectives
The purpose of this study is to map and synthesize the existing peer-reviewed literature for digital health education and training programs designed for rural healthcare workers in the UK. The purpose of this study is to look at the teaching methods and approaches, methods of delivery, content areas and evaluation strategies of digital health training interventions in rural settings. Understanding what helps and hinders the adoption, engagement, outcomes and sustainability of the program, including organizational, technological, individual, and contextual factors. The main purpose of this study is to highlight the differences between rural and urban mental health practice and outcomes in Australia.
[bookmark: _Toc214264880]Rationale
The rural health care system already has challenges that service delivery and workforce development action face. Rural and remote health care settings in the UK often suffer from chronic workforce shortages, recruitment and retention issues of skilled staff, limited access to specialist services and high levels of professional isolation (Smith & Taylor, 2021; Roberts et al., 2022). The health and well-being of staff are affected by these systemic pressures while also impacting the ability of rural service to provide timely care. Digital health technologies are being promoted as a key strategy to address inequitably demands on the healthcare system (NHS England, 2019). Digital health could be of great help in rural areas. (10) According to Davies and Clarke, various tools such as teleconsultations, virtual multi-disciplinary meetings, digital referral groups, e-learning systems, and remote monitoring devices can be employed to resolve problems related to distance, and unnecessary travelling can be reduced. Moreover, online platforms can improve ongoing professional development by assisting rural clinicians to access training, expert input and peer networks that would not otherwise be available (Johnson et al., 2022). There is mounting evidence that healthcare workers in rural areas are often provided little or irregular training on digital systems, limiting the usability, integration, and sustainability of these tools (Brown & Lee, 2023; Khatun et al., 2021). International studies show that the digital health trainings that are being offered are often fragmented, under-evaluated, and not tailored to the needs of rural practitioners (Williams, 2024; Thomas & Kumar, 2023). Research from Canada, Australia, and New Zealand shows that training programs are not standardized, do not meet real-world contextual issues, and are rarely evaluated for their long-term effectiveness or for their impact on the workforce (Wilson et al., 2020; Oliver et al., 2022). The UK appears to mirror these global trends. While digital transformation is a national priority, there is little evidence of structured, targeted and rigorously evaluated training interventions designed specifically for rural healthcare staff (NHS Digital, 2021; Patel & Higgins, 2023). This gap poses a considerable risk because if the training is not high quality and relevant, health digitalization may increase existing inequalities. Rural health workers may feel ill-prepared, not confident, skeptical of the digital transformation which may hinder adoption and obstruct the intended service improvement (McBride et al., 2022). To clarify what training exists, how it has been delivered and what gaps exist, a comprehensive synthesis of the current evidence is warranted.
This scoping review is thus timely and needed. This project aims to bring together current US-based evidence of digital health education and training for rural health workers, identify methodological and practical gaps, and inform excellent recommendations for future research, policies and workforce development. With evidence mapping, this review supports a more equitable digital health readiness across rural areas and a stronger, more resilient healthcare workforce.
[bookmark: _Toc214264881]Background
UK digital transformation policies had a central role in the health and social care sector in the UK. Many countries now put emphasis on guiding principles to improve the quality and efficiency of care. The NHS Long Term Plan states that most people in the UK must have access to interoperable digital systems, and that clinicians should have access to modern digital tools that support day-to-day practice (NHS England 2019). Similarly, the UK Government's People at the Heart of Care white paper identified workforce digital skills as a key priority for modernizing adult social care and delivering more personalized and sustainable services (Department of Health and Social Care, 2021). UK’s digital transformation progress is not the same across board. Many rural and remote areas are facing ongoing problems such as inadequate infrastructure, shortage of workforce, and isolation from professionals, which prevent the consistent use of digital tools (National Audit Office 2020; House of Commons Health and Social Care Committee 2022). Rural Healthcare in the UK. Rural communities in England, Scotland, Wales and Northern Ireland are often. There is a chronic shortage of workforces in general practices and community healthcare (The King’s Fund, 2023). There are longer journey times that are necessary to attend in-person training (Nuffield Trust, 2021). According to Ofcom, the broadband speeds are low and not very reliable when compared to urban areas. Geographical isolation from academic and clinical hubs has resulted in limited training and educational opportunities (NHS Education for Scotland, 2020). Greater degrees of professional isolation, which can limit access to peer learning and specialist support (Royal College of Nursing, 2021). Study shows rural clinicians frequently experience outdated systems, varying digital literacy and inconsistent access to up-to-date training — which collectively undermine efforts to harness digital health solutions (British Medical Association, 2022; Royal College of General Practitioners, 2022).

Digital Health Education and Training
Digital health education typically includes training in. Telemedicine and remote consultations. Electronic health records (EHRs) and digital documentation. Remote monitoring and wearable technologies. Mobile health applications. Digital communication and virtual teamwork. Data security, GDPR compliance, and information governance. Artificial intelligence and digital decision-support tools. A generally accepted definition of high-quality digital training is that it is structured, competency- based and aligned with national standards, such as the Health and Care Digital Skills Framework created by Health Education England (HEE, 2022). Many reviews from the UK warned that the provision of digital training is fragmented; inconsistently funded; and not always evaluated for impact across the workforce. (NHS Digital 2021, Health and Social Care Committee 2022) Health workers who practice in rural areas especially face barriers like poor connectivity, limited availability of equipment, and training that does not take remote practice into account (Nuffield Trust, 2021; BMA, 2022). Relevance to UK Policy and Practice. Several national initiatives have been launched by UK to create a digitally capable workforce. The Digital Clinical Safety Strategy (NHSX, 2021). The Health and Care Digital Skills Framework (HEE, 2022). Assessments of the workforce capability of NHS Digital above (NHS Digital, 2021) Investment in digital infrastructure and broadband improvements at a regional level. However, these Attempts at Implementation have not always been adapted for rural areas where connectivity constraints, workforce instability, and geographic isolation are key challenges. If no targeted approach is taken, rural healthcare services will lag urban services even more and increased health inequalities will be the result of not capitalizing on the benefits of digital transformation (National Audit Office, 2020; Nuffield Trust, 2021). To develop equitable, effective, and sustainable workforce strategies, it is critical to understand the current evidence base for rural digital health training.
[bookmark: _Toc214264882]Methods 
Study Design
The scoping review methodology was selected to thoroughly map the extent, range and nature of the evidence available on digital health education and training for rural health workers in the UK. Scoping reviews provide useful and adequate evidence in cases where concepts are not yet well defined, and it is useful to clarify definitions. Similarly, they can also help to summarize the existing knowledge in a particular field and identify the gaps in research. These reviews will not, however, help to assess the effectiveness of interventions. References above include Arksey & O’Malley (2005) and Levac et al. (2010). This review adhered to the five-stage framework by Arksey and O’Malley (2005). Identifying the research question. Identifying relevant studies. Study selection. Charting the data. Collating, summarizing, and reporting the results. To improve the methodological rigor of the review, the PRISMA-ScR checklist was used to guide the review (Tricco et al., 2018). Identifying the Research Question. The central research question examined. What issues are faced when designing, delivering and evaluating digital health education and training programs for rural healthcare workers in the UK? And what contextual factors hinder or aid their effective implementation? This question was developed to capture three key elements. Program features (design, content, mode of training). Evaluation approaches and reported outcomes. Contextual influences (barriers and facilitators rural settings).
Search Strategy
A search strategy was devised to identify relevant literature in the field. Four major databases that cover health, medical, and interdisciplinary research were searched for relevant articles. PubMed/MEDLINE. CINAHL refers to the Cumulative Index to Nursing and Allied Health Literature. Scopus. Web of Science. We developed a search strategy which incorporated pertinent terms and keywords using Boolean operators. Search terms included combinations of. Digital health words include “digital health”, “telehealth”, “virtual care”, “e-health” etc. The terms training and education associated with our organization are: “digital training”, “digital skills”, “digital literacy”, “education”, “professional development”. "Rural", "remote", "healthcare worker", "clinician", "primary care", "United Kingdom", "UK" Population and context terms. Search limits were applied to ensure relevance and quality. Language: English. Publication Years: 2010–2025. Publication Type: Peer-reviewed empirical studies. The findings were contextualized using grey literature including policy papers, NHS competency frameworks and government digital training reports, but these were not included within the formal thematic synthesis due to the requirements of the assignment. The strategy provided a glossary of terms for identifying relevant research and the rationale for including key searches.

Studies were eligible if they met the following criteria
It must take place within the UK (England, Scotland, Wales or Northern Ireland) Looked at digital health education, training or digital skill building. Comprise rural health workers, rural service settings, or populations serving rural areas. Reported actual findings with qualitative, quantitative, or mixed methods designs. Included implementation, evaluation, or outcome data. Exclusion Criteria. Studies were excluded if they. Concentrated on only digital technologies and has no training and education. Examined only urban or metropolitan healthcare settings. Only conference abstracts, editorials, expert opinions, or commentary. Did not present empirical data. Were not published in English. Study Selection and Data Charting. The study selection process occurred in two stages. Identifying potentially relevant studies through title and abstract screening. Conduct a complete review of the text to check for eligibility. To extract common information from studies, we develop a structured data charting form. Extracted data included. Study characteristics (author, year, location). Aims and research questions. The description of forum context national and rural. Type of digital training (content focus, competency area). Mode of training (e.g. online modules, blended learning, synchronous vs. asynchronous). Participants (role, discipline, sample size). How will you assess my skill level? Key findings. Obstacles and enablers related to program implementation or uptake. The data charting followed an iterative process enabling the categories to be adjusted as an understanding of the literature was gained, which is best practice for scoping reviews (Levac et al., 2010). Data Analysis. Two complementary analytical approaches were used. Descriptive Numerical Summary. This incorporated the count of studies, types of study designs, publication years, training modalities, professional group targeting, and rural area representation. This provided an overview of the evidence landscape. Thematic Synthesis. A qualitative synthesis approach was used as an analytical tool to identify patterns within studies.


 Design of digital training programs
 Delivery approaches and pedagogical strategies. Evaluation outcomes. Obstacles like infrastructure, digital skills, workload, and readiness. Support of facilitators (i.e., leadership, training relevance, ease of use, peer collaboration). The themes were developed inductively from the data rather than through imposed priori categories. Ethical Considerations. Since this research made use of secondary data that was available in the public domain, ethical approval was not required. Nevertheless, literature-based research ethical principles were also followed, which include. A precise representation of the original study result. Open disclosure of limitations in search methods and possible publication bias. Proper citation to acknowledge intellectual contributions. We must interpret our results considering the variation in the quality of studies we included.
[bookmark: _Toc214264883]Results
 Study Selection
The database search identified 623 records. There were 481 records remaining after removal of duplicates for title and abstract screening. Out of these articles, 22 full-text articles were assessed against the inclusion criteria. The final scoping review included all five studies that met eligibility criteria. The full-text phase mostly excluded studies that were urban-only, where no training was offered, or with no empirical data. The small number of studies included in the review suggests that there is a substantial evidence gap in digital health training for rural workers in the UK context. 
Characteristics of Included Studies
The included studies represented a mix of methodologies
2 qualitative studies, 1 quantitative study, 2 mixed-methods studies. 
Rural contexts varied across the UK and included. Scottish Highlands. North Wales. Yorkshire Dales. Rural Southwest England. Rural Northern Ireland GP practices. The characteristics that these areas have in common are geographical isolation, small clinical teams with limited digital infrastructure that impacted the delivery of training as well as digital health implementation. Interventions clustered around four main areas. Telehealth and virtual consultations. Electronic record-keeping and digital data management. Remote patient monitoring technologies. General digital literacy and communication tools. These studies aimed at making the staff ready and confident in the use of digital health systems during routine practice in rural settings.

[image: ]
Synthesis of Findings
Various cross-cutting themes emerged across the five studies. All the interventions led to confidence and competence. This indicates rural staff can benefit from structured digital training. Limitations in the arrangements of infrastructures prevented training engagement and learning implementation in the real world, especially in broadband connectivity. Peer interaction and collaborative learning will be effective in decreasing professional isolation in rural practice. Extended or recurring training is vital, not a single event, especially for changeable digital facilities. The pressures of workload and time were significant barriers preventing participation in simulation-based and online programs. Training helps people become more skilled and allows for a measurable increase in skills. The training can be quantified by looking at improvements like accuracy in digital documentation. The evidence suggests that digital health training can work for rural workers, but the training must be tailored to the context, be adequately resourced and built into ongoing professional development rather than be delivered randomly.
[bookmark: _Toc214264884]Thematic Analysis
 Five overarching themes were identified. Theme one is Design and Relevance program. Training programs varied widely. Programs were successful when they were adapted to local rural requirements. Context-specific case studies. Opportunities for hands-on practice. Integration with everyday rural workflows. Nonetheless, the rural situation was missed in some responses, with limited staffing, small facilities and an absence of onsite technical support (Adams et al., 2021). The training could not be a duplication of training done elsewhere in an urban context but must be located and located in a practical context. 
Delivery Approaches and Accessibility: Theme 2. Programs were delivered through. 
Online modules. Blended learning. Face-to-face workshops. Simulation and supervised practice. Barriers to accessibility included. Poor broadband and IT infrastructure. Long distances for workshops. Lack of protected time for training. Staff shortages limiting attendance. It's clear that these training courses were flexible in nature in that they were delivered online and locally. Workforce Attitudes, Digital Confidence and Skill Levels. Across studies, rural healthcare staff expressed. Anxiety around digital change. Low baseline digital literacy. Concerns about making mistakes. Fear of technology replacing clinical judgement. However, training improved. Confidence. Knowledge. Willingness to adopt digital tools (Patel & Morgan, 2020). When training was structured, supportive and mentored, positive attitudes strengthened.
Organizational culture and support for managers
 Organizational support was a recurring barrier, including. Insufficient investment in IT. Lack of updated equipment. Poor managerial prioritization of digital skills. Limited access to technical support. Facilitators included. 

Leadership Endorsement
 Onsite digital champions. Strong communication about digital transformation goals. Organizations that are innovative tend to have employees who are more engaged with the program running successfully.
 Theme 5: Evaluation and Sustainability. Evaluation practices differed significantly. Some studies used a solid methodology of pre-post testing. Others relied just on self-reported satisfaction. Common gaps included. Lack of long-term follow-up. Limited measurement of impact on patient outcomes. Minimal economic evaluation. Rare assessment of behavior change. Sustainability challenges included. Staff turnover. Inconsistent funding. Rapid technological change rendering training outdated.


[bookmark: _Toc214264885]Discussion
 Researchers found that while there are digital health education and training programs for rural health care workers in the UK, evidence bases are sparse and uneven. Just five studies qualified for inclusion, supporting prior assertions of scant assessment of digital training interventions in rural contexts (Brown & Lee, 2023; Williams, 2024). Interpretation of Key Themes. Design and Relevance. Training programs must be tailored in rural realities. Generic training often proves quite ineffective. Tailoring improves relevance and engagement. Delivery and Accessibility. Infrastructure challenges remain a major hurdle in rural areas. The Scalability of Online Training Relies on Connectivity. Blended learning emerged as the preferred model. Digital Confidence and Attitudes. Attitudinal factors are as important as technical skills. When people feel anxious, lack confidence or fear digital change they tend to engage less. Training must address emotional and psychological barriers. 
Organizational Culture
When leadership and digital champions are supportive, uptake of training is better. Supportive environments foster digital transformation. Evaluation Quality. Evaluation is inconsistent across studies. There is rarely any assessment of their long0term impact, patient outcome, cost-effectiveness, and sustainability. This represents a significant gap in literature.
[bookmark: _Toc214264886]Conclusion
 In the UK, digital health could help to solve rural health inequalities if the workforce is properly trained and has the confidence to be digital. This scoping review highlights. Digital training program evaluation limited in offer. Organizational support and infrastructural, temporal, and confidence-related barriers existed. A lack of long-term and robust evaluation. Need for customized training in rural areas. Despite existing effective programs, the evidence base is underdeveloped, suggesting that digital health training for rural areas has not kept pace with UK policies.

[bookmark: _Toc214264887]Recommendations
Design digital training models for rural areas rather than transferring urban programs. Decide whether staff engagement requires protected training time. Train digital champions in rural teams to help other colleagues. Before launching any new training program, ensure a reliable digital infrastructure. Use mix-learning to overcome the location barriers. For Policy. Rural digital workforce training and infrastructure will get funding boosts. Integrate Skills for Rural Digitalization into National Frameworks. The Assessment of publicly funded Digital training programs is mandatory. Enhance joint efforts by NHS Trusts, universities and rural providers. For Future Research. Conduct larger studies to track effects over time. Evaluate the impact on patient care and safety. Learn how AI and immersive simulation can help rural digital education. Social care workers in rural areas are a little-under-researched group whose training needs should be analyzed.
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[Adams etal. (2021) [scottish Highlands _[Telehealth training Nurses Blended leaming Interviews + survey Increased confidence; broadband limitations hindered implementation
Patel & Morgan (2020) [North Wales E-records training lGPs Face-to-face workshops __|Pre/post tests Improved accuracy in use of digital records
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[Clarke etal. (2023) [Yorkshire [Remote monitoring training |Community nurses [simulation-based [Mixed-methods Reduced technology anxiety; time pressures created barriers

O'Reilly etal. (2019) [Northern Ireland (ru[Virtual consultation skills training _|GP trainees Live virtual (synchronous) _|Focus groups

High acceptability; participants requested ongoing/continuing digital training





