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CHAPTER 1: Introduction
1.1 Introduction
Telemedicine and wider digital health are promoted as ways to strengthen health systems and reduce long-standing inequalities in access to care. In rural communities, video consultations, remote monitoring, e-prescriptions and mobile health (mHealth) tools are presented as solutions to distance, workforce shortages and weak infrastructure (Haleem et al., 2021). However, critical work shows that digital health can reproduce or deepen existing divides when connectivity, affordability and digital skills are uneven. Rural households may lack stable electricity, internet coverage or private spaces for consultations, so those already marginalised may benefit least (Park, Freeman and Middleton, 2019).
Global policy agendas such as the Sustainable Development Goals (SDGs) frame digital innovation as central to improving health and reducing inequalities. SDG 3 focuses on health and well-being, SDG 9 on resilient infrastructure and innovation, and SDG 10 on reduced inequalities. Telemedicine and digital health sit at the intersection of these goals, yet the evidence on their real impact in rural settings is fragmented, context specific and sometimes overly optimistic (Merrell and Doarn, 2016).
This dissertation critically examines how telemedicine and digital-health interventions contribute to SDG-related outcomes in rural communities using secondary data. Rather than assuming that digital equals progress, it asks under what conditions telehealth improves access, quality and equity, and when it risks widening gaps. The study aims to generate nuanced, evidence-based recommendations for healthcare providers, policymakers and community organisations.
1.2 Definitions and Terminology
This dissertation uses several technical terms that are defined here to ensure clarity and consistency.
Telemedicine: delivery of clinical services at a distance using information and communication technologies, for example video or telephone consultations, remote diagnostics and tele-referrals. The focus is on clinical interaction between patients and health professionals (Haleem et al., 2021).
Digital health: a broader umbrella term that includes telemedicine but also mHealth apps, electronic health records, remote monitoring devices, decision-support systems and digital supply-chain tools. It covers digital technologies used to support health promotion, prevention, treatment and system management (Ahmed et al., 2025).
Rural communities: populations living in geographically remote or sparsely populated areas with limited access to secondary and tertiary health facilities and often weaker transport, digital and economic infrastructure. The term is used critically, recognising that “rural” covers diverse contexts rather than a single uniform category (Gizaw, Astale and Kassie, 2022).
Sustainable Development Goals (SDGs): the United Nations framework of 17 goals adopted in 2015 to guide social, economic and environmental development. This study focuses on SDG 3 (health), SDG 9 (industry, innovation and infrastructure) and SDG 10 (reduced inequalities) (United Nations, 2015).
Acronyms used in this dissertation include:
• ICT – Information and Communication Technologies
• mHealth – Mobile Health
• LMICs – Low- and Middle-Income Countries
• SDGs – Sustainable Development Goals
• EHR – Electronic Health Record
1.3 Rationale for Research
Rural health has long been shaped by structural disadvantage, yet digital-health debates often treat technology as a neutral, technical fix. Many strategies assume that once telehealth platforms are deployed, benefits will follow (Maita et al., 2024). However, existing literature (Park, Freeman and Middleton, 2019; Woods et al., 2024) points to uneven implementation, small-scale pilots and limited evaluation of long-term outcomes. Evidence is scattered across clinical specialties, countries and project types, which makes it difficult for decision-makers to judge what is transferable to their rural contexts.
A second issue is that SDG language is widely adopted in policy documents without clear measurement of SDG-related outcomes. Projects claim contributions to SDG 3, 9 or 10 but often fail to specify how access, quality, equity or infrastructure have been assessed, or for which groups. Equity dimensions such as gender, disability, caste or indigeneity are mentioned but not systematically analysed (Mohd, Rais and Syed, 2024).
There is also a gap in linking implementation details with outcomes. Studies may describe technical platforms or clinical results but give less attention to workforce training, reimbursement models, data-governance arrangements and community engagement (Tan et al., 2022; Woods et al., 2024). Yet these factors shape whether digital health becomes embedded, trusted and sustainable, or remains a short-term project.
These problems indicate a need for a critical synthesis that goes beyond success stories to examine both benefits and harms of telemedicine and digital health in rural areas. This dissertation responds to that need by mapping how interventions align with SDG-related outcomes, identifying contextual enablers and barriers, and drawing out lessons that can inform more equitable digital-health strategies.
1.4 Aim and Objectives
The overall aim of this dissertation is to investigate how telemedicine and wider digital-health solutions advance Sustainable Development Goals in rural communities, and to develop actionable, equity-focused recommendations for future practice and policy.
To achieve this aim, the study has the following objectives:
· Objective 1: To define and examine telemedicine and digital-health concepts (platforms, services and infrastructure) and their prevalence and adoption in rural settings, as documented in research and official reports.
· Objective 2: To analyse impacts on outcomes aligned to SDG 3 (health), SDG 9 (infrastructure and innovation) and SDG 10 (reduced inequalities), including access, timeliness, quality, cost and user experience.
· Objective 3: To evaluate the effectiveness of current interventions, implementation models and policy frameworks, such as reimbursement mechanisms, connectivity initiatives, workforce training and data-governance arrangements that enable or constrain rural digital health.
· Objective 4: To provide recommendations for healthcare systems, policymakers and community partners on how to scale ethical, inclusive and sustainable telehealth that improves rural health and narrows inequities.
1.5 Conclusion
This chapter has introduced the topic of telemedicine and digital health in rural communities and located it within wider debates on the SDGs, equity and health-system strengthening. It has highlighted that digital technologies are not inherently beneficial and may reinforce existing power imbalances if design and implementation are not sensitive to context. The chapter has outlined key definitions and acronyms, explained the rationale for focusing on rural settings and SDG-related outcomes, and presented the overall aim and objectives of the study.
The next chapter will review the existing literature on telemedicine, digital health and rural health systems. It will examine theoretical frameworks, empirical findings and policy debates, and will identify the main themes and gaps that shape the design of the research and the subsequent detailed analysis.


CHAPTER 2 – Background Information and Analysis
2.1 Introduction
This chapter provides the background needed to situate telemedicine and digital health within wider debates on rural health and the Sustainable Development Goals (SDGs). The purpose is to move beyond simple descriptions of technologies and to examine how historical trajectories, theoretical frameworks and policy contexts shape what digital health can and cannot achieve in rural communities.
The chapter first outlines how telemedicine and digital health have developed over time, highlighting how milestones, funding priorities and global agendas have directed attention towards rural settings. It then introduces key theories and concepts that help explain why some digital-health interventions are adopted, normalised or resisted, and how digital infrastructures interact with existing inequalities. Finally, the chapter sets out the international and UK context in which telemedicine policies and programmes are promoted. In doing so, it provides an overall foundation for the methodology and findings chapters, where evidence will be examined in more depth.
2.2 Historical Background
Telemedicine emerged in the mid-twentieth century when clinicians used telephone, radio and early video links to support patients in remote areas and on ships. Early projects were often tied to military, aerospace and emergency services, where the cost of lacking specialist advice was high. In the 1960s and 1970s, space agencies and universities experimented with remote physiological monitoring and consultations, showing that distance need not block access to expert care. These initiatives were small and highly technical, and they tended to treat geography as the main problem rather than wider social and economic determinants of rural health (Anawade, Sharma and Gahane, 2024).
From the 1990s, expansion of the internet and digital imaging extended telemedicine into teleradiology, telepsychiatry and remote specialist clinics. High-income countries funded projects that linked rural hospitals and primary-care centres with urban specialists (Bashshur et al., 2016). At the same time, eHealth became a policy label for integrating information and communication technologies into health systems. Implementation, however, was uneven. Many programmes were technology-led, grant-funded and time limited, with weak evaluation and little focus on equity. Rural communities with poor infrastructure or limited workforce capacity were often the last to benefit, reinforcing existing service gaps (Mars and Scott, 2010).
In the 2000s and 2010s, mobile phones and smartphones shifted attention towards mHealth and remote monitoring. Donor agencies, governments and private companies promoted SMS reminders, mobile decision-support tools and patient portals as ways to extend services into rural and low-resource settings (Eze, Gleasure and Heavin, 2018). International organisations such as the World Health Organization and the World Bank published digital-health strategies that linked telemedicine to universal health coverage and, later, to the Sustainable Development Goals (WHO, 2021; World Bank, 2023). Telemedicine was increasingly framed as a lever for SDG 3 on health, SDG 9 on infrastructure and SDG 10 on reduced inequalities. Yet many initiatives remained fragmented pilots rather than integrated services, and robust evidence on sustained population-level impact in rural areas stayed limited (Havelikar et al., 2025).
Professional organisations and technology firms have played a central role in shaping this trajectory. Clinical associations produced guidelines for remote consultations and teleradiology, largely focusing on liability, clinical safety and technical quality. Telecommunications and software companies influenced platforms and data infrastructures, often prioritising market expansion and proprietary systems. In response, rural health advocates and some non-governmental organisations promoted community-based telehealth models that involved local health workers and culturally grounded content (Bashshur et al., 2016; Chandramohan et al., 2023).
The COVID-19 pandemic marked another turning point. Lockdowns and infection-control measures prompted rapid expansion of teleconsultations, remote triage and digital prescribing. This confirmed that large-scale change is possible but exposed persistent gaps in connectivity, digital literacy and regulation, particularly in rural communities (Omboni et al., 2022). Overall, the historical development of telemedicine and digital health reveals a pattern of technological optimism outpacing careful attention to context, governance and equity, which this dissertation aims to scrutinise in relation to rural SDG commitments and outcomes.
2.3 Theoretical Background
This study draws on two main theories and one key concept to frame analysis of telemedicine and digital health in rural communities: Diffusion of Innovation theory, the Technology Acceptance Model and the concept of the digital divide. Together, they explain how digital-health interventions spread, why people use them and who benefits. Using theory in this way supports a critical reading of the evidence base rather than assuming that technology use is automatically positive.
Diffusion of Innovation theory, developed by Rogers, describes how new ideas and technologies spread through a social system over time. It highlights the perceived attributes of an innovation: relative advantage, compatibility, complexity, trialability and observability as key influences on adoption (Dearing, 2009). Telemedicine studies use this framework to analyse how stakeholders judge the value of remote care. Telehealth tends to be adopted more readily in rural clinics when it is seen as compatible with existing workflows, clearly reduces travel for patients and produces visible positive outcomes. The theory also draws attention to opinion leaders and professional networks, which can either champion or block digital-health initiatives (Spaulding et al., 2005). However, diffusion research has been criticised for a pro-innovation bias and for underplaying power relations. In many rural telemedicine programmes, decisions about design and rollout are made by central authorities or external donors, not by communities themselves, and diffusion theory has limited capacity to address these structural dynamics (Zhang et al., 2015).
The Technology Acceptance Model (TAM) focuses on how perceived usefulness and perceived ease of use shape users’ intentions and actual use of technology. TAM has been widely applied in digital-health research with clinicians and patients (Lee, Ramasamy and Subbarao, 2025). Ma et al. (2022) use surveys to test how strongly these perceptions predict willingness to use telemedicine. Findings show that even when infrastructure is present, low perceived usefulness or concerns about usability can restrict uptake. TAM is valuable for making user experience visible and for highlighting the importance of training, interface design and workflow integration. Yet it is narrow. It treats acceptance mainly as an individual decision and pays less attention to institutional constraints, data governance or cultural meanings of face-to-face care that are highly relevant in rural settings (Wang et al., 2025).
The concept of the digital divide complements these theories by centring inequities in access, skills and outcomes related to digital technologies. Research on telehealth often distinguishes first-level divides (physical access to devices and connectivity), second-level divides (digital literacy) and third-level divides (differences in the benefits gained). In rural communities, these divides intersect with income, gender, age, disability and ethnicity (Wang et al., 2025; Zhang et al., 2015). While diffusion and TAM may suggest that an innovation is spreading, digital-divide analysis can reveal that the poorest households, older adults or minority groups are being left behind. The concept is useful for linking SDG 9 and SDG 10, but on its own it can become descriptive and deficit-focused, framing communities as lacking rather than questioning why infrastructures and policies remain unequal (Maita et al., 2024; Wang et al., 2025; Zhang et al., 2015). Taken together, these theoretical tools support a critical reading of telemedicine evidence by highlighting adoption processes, user experience and structural inequalities rather than assuming linear progress, and for analysing SDG outcomes in rural health in practice.
2.4 International Context 
Telemedicine and digital health have become prominent in health policy agendas across regions, but their framing and implementation differ. WHO and World Bank present digital health as a key tool for achieving universal health coverage and the Sustainable Development Goals, especially for groups who are geographically isolated (WHO, 2021; World Bank, 2023). Many countries like India and Australia now have national digital-health strategies that include teleconsultations, remote monitoring, electronic records and mHealth interventions, with explicit reference to rural service gaps. However, investment patterns often favour urban centres, hospitals and specialist services, and rural deployment is treated as a later phase (Krahe et al., 2025).
In high-income countries, telemedicine growth has been driven by ageing populations, workforce shortages and cost pressures. Common trends include regulatory reform to allow remote prescribing, reimbursement for virtual visits, and standards for data security. During the COVID-19 pandemic, telephone and video consultations expanded rapidly and were later integrated to different degrees into routine care (Omboni et al., 2022). Critical evaluations show that while many rural patients valued reduced travel and faster access, digital exclusion remained for people without devices, connectivity or confidence.
In many low- and middle-income countries, digital health is linked to efforts to strengthen primary care and community health. Governments and donors have supported SMS reminders for maternal and child health, tele-mentoring for rural clinicians, and digital supply-chain systems for medicines. These programmes show that technologies can improve communication and continuity of care (Till et al., 2022; Woods et al., 2024). At the same time, dependence on external funding, fragmented pilots and weak maintenance strategies undermine sustainability. Power imbalances between international partners and local communities can limit ownership and adaptation (Kyambade et al., 2025).
Global initiatives, including multi-country digital-health partnerships and open-source software platforms, aim to promote standards, interoperability and shared learning. They offer opportunities for rural-focused solutions but can also push generic models that are poorly aligned with local languages, cultures and structures. Funding cycles are short, and evaluation frameworks rarely capture equity impacts (Erku et al., 2023).
Short case examples illustrate these patterns. In countries such as India, large-scale public teleconsultation platforms have increased the volume of rural consultations but face challenges of clinical quality, workload and digital literacy (Sinha and Rahul, 2024). In contrast, some Scandinavian and Canadian provinces have integrated telehealth into regional care pathways with emphasis on continuity and coordination, but equity issues remain for remote Indigenous communities (Muttitt, Vigneault and Loewen, 2021). Across contexts, international experience suggests that telemedicine can support SDG-related goals for rural areas, but only when digital investments align with wider strategies for infrastructure, regulation and social protection, rather than being used as narrow stand-alone technical fixes in practice.
2.5 National / Local UK 
In the UK, telemedicine and digital health are widely framed as tools to modernise the National Health Service (NHS), manage demand and improve access, including for rural and coastal communities. Policy documents emphasise digital-first primary care, the NHS App, remote triage and virtual wards (Gobburi et al., 2025). Rural and remote areas in Scotland, Wales, Northern Ireland and parts of England are often cited as priority settings because of long travel distances, recruitment challenges and hospital centralisation. However, digital strategies frequently adopt a national lens that assumes stable broadband and device access, which does not match conditions in many rural households and can further widen rural health inequalities (Maclaren et al., 2024).
Recent trends include telephone and video consultations, remote monitoring for long-term conditions and electronic prescribing. During and after the COVID-19 pandemic, there was a rapid shift to remote-by-default models in many GP practices. Evaluations show mixed results for rural patients. Some welcomed reduced travel and greater flexibility, while others experienced difficulties with connectivity, lack of privacy at home, or navigating complex digital systems. Concerns remain that remote access may reduce continuity of care and weaken trust, which are particularly important in small rural communities (Chaloner et al., 2025; Omboni et al., 2022).
The UK operates within a strong regulatory framework for data protection and clinical governance. Legislation and guidance set standards for data security, consent, record-keeping and information sharing across NHS and social-care providers. These frameworks are important for protecting rural residents, who may be more easily identifiable within small populations (NHS England, 2023). At the same time, stringent requirements can slow the adoption of new models, especially for small rural practices with limited technical support. Commercial partnerships with technology vendors raise additional questions about data ownership, reliance on proprietary platforms and long-term costs for the NHS (Sinha and Rahul, 2024).
Workforce and professional-regulation issues also shape the UK digital-health landscape. Rural clinicians often manage broad case-mixes with limited specialist back-up. Teleconsultations and virtual multidisciplinary meetings can extend access to specialist advice, but they can also add workload, require new skills and blur boundaries between work and non-work time. Incentives and training programmes have not always kept pace with expectations placed on rural teams (GOV.UK, 2021; NHS England, 2023).
Local initiatives reveal substantial variation within the UK. Some rural health boards in Scotland and Wales have integrated telehealth into specialist outreach, mental-health services and rehabilitation programmes, often combining digital support with community-based staff (Hill, 2010). In contrast, other areas report fragmented pilots and short-term funding that do not translate into stable services. Digital inclusion programmes led by local authorities and voluntary organisations attempt to address gaps in connectivity, access to devices and digital skills, but coverage is uneven (Department for Science, Innovation and Technology, Bryant and Kyle, 2025). 
2.6 Conclusion 
This chapter has located telemedicine and digital health within wider historical, theoretical and policy debates about rural health and sustainable development. It has shown that telemedicine has evolved from small experiments to a central feature of digital-health strategies, but this evolution has often neglected equity and local context. Theoretical perspectives on innovation, technology acceptance and the digital divide highlight how adoption is shaped by perceived usefulness, social networks and structural inequalities rather than by technology alone.
International evidence suggests that digital health can extend services to rural communities but is implemented through fragmented pilots, driven agendas and generic models that fail to fit local realities. The UK case illustrates similar tensions between national digital ambitions, strong regulatory frameworks and uneven rural implementation. These insights now inform the next chapter, which sets out the methods for a structured, critical review of secondary literature on telemedicine and digital health in rural communities.
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