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Abstract
This dissertation investigates the role of telemedicine and broader interventions in digital health in achieving Sustainable Development Goals (SDGs) in rural communities, focusing on SDG 3 (health and well-being), SDG 9 (infrastructure and innovation) and SDG 10 (reduced inequalities). The importance of this study in relation to health and social care is that rural populations have long-term challenges in accessing timely, continuous care, and digital health has been proposed as a neutral answer while evidence indicates that it can perpetuate or amplify inequities when infrastructure, affordability and digital capability are uneven. 
A desk-based and literature-led methodology was employed. A structured search strategy was used across academic databases and relevant policy sources, based on inclusion and exclusion criteria and quality appraisal (CRAAP) framework. 12 studies were defined and analysed using thematic analysis to identify recurring pattern of rural telehealth implementation and outcomes. Three themes emerged. First, sustainable rural telehealth requires readiness of infrastructure and interoperable systems and without reliable connectivity, data-sharing capacity, and maintenance support, telehealth is fragile and fails to integrate into routine care. Second, digital literacy, trust and cultural acceptability influence equitable uptake, and even where services are present, users may not participate in services if platforms are difficult to use, privacy cannot be guaranteed or remote care conflicts with expectations of relationship-based clinical interactions. Third, social and economic disparities impact the most beneficiaries of telehealth. 
Telehealth may enhance care access among rural populations, but the good can be distributed unequally where people are more likely to have improved internet, devices, and digital literacy. This is even more problematic as digital services become the primary mode of care. There are also limitations in the study. It relies on secondary evidence, the studies incorporated are in dissimilar settings and employ varying methods, and there is a lack of coherent measurement of SDG-related outcomes, particularly among the marginalised populations. The significance of these limits is that they can result in sweeping conclusions or policy suggestions that lack strong evidence. The dissertation thus advises the design of telehealth to be equitable, enhance infrastructure and compatibility of systems, and develop digital skills, trust, and culturally fit services. In general, telemedicine helps to achieve SDGs in rural communities only when it is designed and managed in a manner that endorses inclusion, equity, and sustainability.
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[bookmark: _Toc220350647]CHAPTER 1: Introduction
[bookmark: _Toc220350648]1.1 Introduction
Telemedicine and broader digital health are advertised as a means of reinforcing health systems and lowering historic disparities in care access. Video consultations, remote monitoring, e-prescriptions and mobile health (mHealth) solutions are offered in rural communities as distance, workforce shortages and poor infrastructure solutions (Haleem et al., 2021). Nevertheless, critical work demonstrates that digital health can reproduce or expand current divides in the case of unequal connectivity, affordability and digital skills. Rural families might not have consistent power, Wi-Fi or areas they can consult privately and, thus, marginalised people can gain the least (Park, Freeman and Middleton, 2019).
Digital innovation is a priority area in global policy agendas, including the Sustainable Development Goals (SDGs) through which digital innovation is viewed as the key to better health and less inequality. SDG 3 and SDG 9 are interested in resilient infrastructure and innovation, SDG 10 in reduced inequalities, which implies that telemedicine and digital health are at the overlap, but the actual contribution to rural settings is scattered, context-dependent, and excessively optimistic (Merrell and Doarn, 2016). The diagram demonstrates the relationship between telemedicine and digital health.
[image: Telemedicine, Telehealth, Connected Health, and Digital Health Defined.]
[bookmark: _Toc219414093]Figure 1: Interconnection of Telemedicine and Digital Health (Milaster, 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.
[bookmark: _Toc220350649]1.2 Definitions and Terminology
This dissertation uses several technical terms that are defined here to ensure clarity and consistency.
Telemedicine: Provision of clinical services remotely, through information and communication technologies, such as in video or phone consultations, remote diagnostics and tele-referrals. It is centered on patient-health professional clinical interaction (Haleem et al., 2021).
Digital health: A wider umbrella description that encompasses telemedicine, but also mHealth applications, electronic medical records, remote monitoring machines, decision-support systems and data-supply-chain applications. It includes digital technologies to facilitate health promotion, prevention, treatment and system management (Ahmed et al., 2025).
Rural communities: Populations in geographically isolated or sparsely populated regions with little access to secondary and tertiary health services and frequently poor transport infrastructure. The term is critically employed, with the understanding that rural encompasses various contexts as opposed to a homogenous one (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
[bookmark: _Toc220350650]1.3 Rationale for Research
Structural disadvantage has long influenced rural health, but in digital-health discussions technology is discussed as a technological panacea. Most approaches presuppose that the advantages will arise after the telehealth platforms have been rolled out (Maita et al., 2024). But, current sources (Park, Freeman and Middleton, 2019; Woods et al., 2024) identify inconsistent implementation, small-scale pilot and minimal scrutiny of long-term results. The evidence is distributed in clinical specialties, countries and project types, and therefore, decision-makers find it challenging to decide what is applicable in their rural settings.
The second problem is that SDG language is common in policy documents, and SDG-related outcomes are not measured explicitly. Projects purport to deliver to SDG 3, 9 or 10, but are not often clear about how access, quality, equity or infrastructure have been evaluated, or on whom. It refers to equity dimensions (gender, disability, caste or indigeneity) but is not examined systematically (Mohd, Rais and Syed, 2024).
The other gap that stands out is that very little consideration is given to how the digital health programmes are actually implemented and their subsequent impact. Numerous articles comment on the technology or the clinical outcomes obtained, but with less emphasis on the training of the staff, payment solutions, data management, and community engagement (Tan et al., 2022; Woods et al., 2024). The significance of these factors is that they affect the acceptance of digital health services, the level of trust, and long-term retention. Consequently, both advantages and the issues of telemedicine in the rural setting required a critical review. The dissertation will fill this gap by examining outcomes, barriers, enabling factors and lessons on fairer digital health strategies.
[bookmark: _Toc220350651]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.
[bookmark: _Toc220350652]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 emphasized how digital technologies are not always positive and can contribute to the existing power disparity without being contextual and sensitive in their design and implementation. The chapter has identified the major definitions and acronyms, justified the choice to study rural settings and SDG-related outcomes, and outlined the general purpose of the study.
The following chapter will assess the literature on the current state of telemedicine, digital health, and rural health systems. It will review theoretical frameworks, empirical results and policy discussions, and will pinpoint the key themes and gaps that inform the design of the research and the subsequent detailed analysis.






[bookmark: _Toc220350653]CHAPTER 2 – Background Information and Analysis
[bookmark: _Toc220350654]2.1 Introduction
The chapter gives the contaxt required to place telemedicine and digital health into broader discussions on rural health and the Sustainable Development Goals (SDGs). This is to transcend mere accounts of technologies and to analyze how past trajectories, theoretical contexts and policy landscapes determine what can be and what cannot be accomplished in rural communities through digital health.
The chapter begins by describing the historical evolution of telemedicine and digital health, where milestones and funding priorities and global agendas have focused on rural contexts. It subsequently presents major theories and concepts that aid in understanding why certain digital-health interventions are adopted, normalised or resisted and how digital infrastructures interact with existing inequalities. Lastly, the chapter presents the international and UK environment in which telemedicine policies and programmes are marketed. Thereby, it gives a general base to the methodology and findings chapters, where evidence will be discussed in greater detail.
[bookmark: _Toc220350655]2.2 Historical Background
Telemedicine began in the mid-twentieth century when clinicians used telephones, radios, and early video links to reach remote patients, often in military or maritime contexts where specialist advice was critical. By the 1960s and 1970s, university and space-agency experiments demonstrated that distance need not prevent access to care, though such projects remained technical and small-scale, treating geography as the main barrier rather than social determinants of health (Anawade, Sharma and Gahane, 2024). From the 1990s, the rise of the internet and digital imaging expanded telemedicine into teleradiology and telepsychiatry, with high-income countries linking rural clinics to urban hospitals (Bashshur et al., 2016). Yet many programmes were short-lived, technology-led and poorly evaluated, leaving rural communities especially those with weak infrastructure—underserved (Mars and Scott, 2010).
In the 2000s and 2010s, mobile phones transformed telemedicine into mHealth. Donors, governments and private firms promoted SMS reminders, mobile tools and patient portals to extend care in low-resource settings (Eze, Gleasure and Heavin, 2018). Global organisations such as WHO and the World Bank positioned digital health as a lever for SDG 3 (health), SDG 9 (infrastructure) and SDG 10 (inequality reduction), but many initiatives remained fragmented and lacked sustained population-level impact (Havelikar et al., 2025). Professional associations made guidelines on safety and liability as well as technology companies set the infrastructure and data, usually prioritising market expansion. In response, community-based telehealth models with a focus on the local and cultural aspects were developed by NGOs and rural advocates (Chandramohan et al, 2023).
The adoption of telemedicine by many countries around the world was accelerated due to the occurrence of the covid-19 pandemic that confirmed the possibility of rapid digital transformation but revealed some of the weaknesses in connectivity, literacy and governance (Omboni et al., 2022). 
Following table shows the historical background of telemedicine and digital health tools.
[bookmark: _Toc219413623]Table 1: Historical timeline (telemedicine to digital health) (Chandramohan et al., 2023; Havelikar et al., 2025; Omboni et al., 2022)
	Period
	Milestones
	Dominant tech
	Rural emphasis
	Recurring issues

	1950s–1970s
	Early teleconsults; remote monitoring
	Telephone; radio; early video
	Remote sites; ships; military
	High cost; limited scale

	1990s
	Teleradiology; specialist links
	Internet; digital imaging
	Rural hospitals–urban specialists
	Pilot dependence; weak evaluation

	2000s–2010s
	mHealth growth; eHealth strategies
	SMS; smartphones; EHRs
	Primary care; community programmes
	Fragmentation; sustainability gaps

	2020–2022
	COVID acceleration
	Video; e-prescribing; remote triage
	Rapid remote access
	Digital exclusion; regulatory strain

	2023–present
	Hybrid care; virtual wards
	Remote monitoring; platforms
	Chronic care; continuity focus
	Interoperability; equity monitoring



[bookmark: _Toc220350656]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. 
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). This framework is used by telemedicine studies to examine the manner in which stakeholders assess the value of remote care. Telehealth will be more likely to be implemented in rural clinics when it is perceived as compatible with the current workflow, when it obviously minimizes travel to patients and when it leads to observable positive consequences. Opinion leaders and professional networks also become the focus of the theory because they may either promote or obstruct digital-health initiatives (Spaulding et al., 2005). Nonetheless, diffusion research has been accused of pro-innovation bias and understatement of power relations. In most rural telemedicine programmes, communities do not make decisions related to design and rollout, but rather central authorities or external funders, and diffusion theory has reduced capacity to respond to these structural processes (Zhang et al., 2015).
[image: Diffusion of Innovation Theory | Canadian Journal of Nursing Informatics]
[bookmark: _Toc219414094]Figure 2: Diffusion of Innovation theory (Kaminski, 2011)
The Technology Acceptance Model (TAM) centers on the role of perceived usefulness and perceived ease of use to determine the intentions and actual use of technology by users. TAM has been commonly utilized in digital-health studies by clinicians and patients (Lee, Ramasamy and Subbarao, 2025). Ma et al. (2022) administer surveys to measure the predictive power of these perceptions on the willingness to use telemedicine. Results indicate that perceived usefulness or apprehensions regarding usability can limit adoption despite the availability of infrastructure. TAM is useful in rendering user experience transparent and emphasizing the role of training, interface design and workflow integration. Yet it is narrow. It views acceptance primarily as a personal choice and underscores less about institutional constraints, data governance or cultural meanings of face-to-face care that are very pertinent in rural contexts (Wang et al., 2025).
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[bookmark: _Toc219414095]Figure 3: Technology Acceptance Model (Miller and Khera, 2010)
The digital divide is a convenient term as it pays attention to the unequal distribution of access to technology, digital skills and the advantages people get when they use digital services. These inequalities are sometimes referred to as first-level divides, including the absence of devices or the internet, second-level divides, including less digital skills, and third-level divides, including differences in social or economic consequences. These issues are commonly associated with income, gender, age, disability and ethnicity in the countryside. Consequently, the technology can seem to be extremely widespread, even though poorer families, elderly people, and minorities remain marginalized (Wang et al., 2025; Zhang et al., 2015). The digital divide, in particular, is of particular interest to this dissertation since it clearly links the development of infrastructure to a decrease in inequality and better health outcomes. This renders it very pertinent to SDG 9, SDG 10, and SDG 3. Nevertheless, it may become excessively descriptive by providing the communities as deficient, but not exploring the broader policy and resource choices that drive these inequalities (Maita et al., 2024; Wang et al., 2025; Zhang et al., 2015).
A comparison is theories with respect to the study is explained in table below:
[bookmark: _Toc219413624]Table 2: Comparison of Theories (Maita et al., 2024; Wang et al., 2025; Zhang et al., 2015)
	Framework
	Unit of analysis
	Key constructs
	Explains best
	Limits
	SDG link

	Diffusion of Innovation
	System, organisations
	Relative advantage; compatibility; complexity; trialability; observability; opinion leaders
	Spread; scaling patterns
	Pro-innovation bias; weak power analysis
	SDG 9 (systems), SDG 3 (service reach)

	TAM
	Individual users
	Perceived usefulness; perceived ease of use; intention
	Acceptability; usability
	Individual focus; weak context/governance
	SDG 3 (use), SDG 10 (exclusion via skills)

	Digital divide
	Population groups
	Access; skills; outcomes; 1st/2nd/3rd level divides
	Equity; inclusion gaps
	Deficit framing risk; descriptive bias
	SDG 9 (infrastructure), SDG 10 (inequality), SDG 3 (health gains)



[bookmark: _Toc220350657]2.4 International Context 
Telemedicine and digital health have taken center stage in health policy agendas in different regions, yet they are framed and implemented differently. WHO and World Bank introduce digital health as one of the ways of universal health coverage and the Sustainable Development Goals, namely to populations that are geographically remote (WHO, 2021; World Bank, 2023). We can now find national digital-health strategies that incorporate teleconsultations, remote monitoring, electronic records and mHealth interventions in many countries, such as India and Australia, with reference to rural gaps in service. Nonetheless, the urban centres, hospitals and specialist services, and rural deployment are often considered as a second step to the investment (Krahe et al., 2025).
Ageing, shortages of workforce and cost pressures have led to the growth of telemedicine in high-income nations. Those trends are common regulatory reform, which may permit remote prescribing, reimbursing virtual visit, and data security standards. Telephone and video consultations grew in the COVID-19 pandemic and were subsequently incorporated to varying levels into regular care (Omboni et al., 2022). In most low- and middle-income countries like India and Bangladesh, digital health is associated with the attempts to reinforce primary care and community health. SMS health maternal and child health reminders, tele-mentoring of rural clinicians and digital supply-chain medicine have been supported by governments and donors. These programmes demonstrate that technologies are able to enhance communication and continuity of care (Till et al., 2022; Woods et al., 2024). Meanwhile, expenditures on external funding, disjointed pilots and weak maintenance policies are hindering sustainability. There are power imbalances between the international partners and local communities, which can restrict ownership and adaptation (Kyambade et al., 2025; Erku et al., 2023).
These trends are depicted by short case examples. Consultation platforms on the scale used in countries like India, have boosted the number of rural consultations but have issues of clinical quality, workload and digital literacy (Sinha and Rahul, 2024). Oppositely, a few Scandinavian and Canadian provinces have incorporated telehealth into the regional care pathways with focus on continuity and coordination, yet remote Indigenous populations still require equity (Muttitt, Vigneault and Loewen, 2021). 
One of the main reasons some countries successfully integrate digital health is their strong health systems, governmental support and governance ecosystem of digital technology. Telemedicine is successfully integrated routinely and is included in primary care supported by long term fundings and transparent national data standards, and strong staffing (Bashshur et al., 2016). By contrast, settings characterised by fragmented service delivery, short-term donor or project funding, weak regulatory capacity, limited interoperability, and high out-of-pocket costs often experience pilotitis, where programmes scale in volume but not in quality, continuity, or equity. Successful integration also tends to involve deliberate digital-inclusion measures (subsidised connectivity/devices, community access points, digital literacy support) and culturally safe co-design, factors that are especially important for rural and Indigenous communities whereas top-down rollouts can erode trust and deepen exclusion even when platforms are technically available (Chu et al., 2021; Du et al., 2022).
[bookmark: _Toc220350658]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 structures are significant to secure rural residents, potentially easier to identify in small populations (NHS England, 2023). Meanwhile, the high standards may retard the use of new models, particularly in small rural operations with scarce technical assistance. Commercial associations with technology suppliers present further questions regarding the ownership of data, using proprietary systems and costs to the NHS in the long run (Sinha and Rahul, 2024).
The UK digital-health landscape is also defined by workforce and professional-regulation issues. Rural clinicians tend to be left to handle wide case-mixes without specialist back-up. Teleconsultations and virtual multidisciplinary meetings have the potential to broaden specialist advice access, but also introduce workload, necessitate new expertise, and blur work and non-work boundaries. Rural teams have not necessarily been matched by incentives and training programmes (GOV.UK, 2021; NHS England, 2023).
Local efforts show a great deal of diversity in the UK. In Scotland and Wales, telehealth may be integrated as part of specialist outreach and mental-health services and rehabilitation programmes by some rural health boards (Hill, 2010). Conversely, fragmented pilots and temporary funding that fail to translate to stable services are being noted in other regions. Local authorities and voluntary organisations lead digital inclusion programmes aimed at covering gaps in connectivity, device and digital skills access, yet coverage is uneven (Department for Science, Innovation and Technology, Bryant and Kyle, 2025). 
[bookmark: _Toc220350659]2.6 Conclusion 
This chapter has identified telemedicine and digital health as part of broader historical, theoretical and policy discussions of rural health and sustainable development. It has demonstrated that telemedicine has transformed small experiments into a core element of digital-health approaches, yet the transformation has frequently overlooked equity and locality. Theoretical approaches to innovation, technology acceptance and the digital divide have indicated that adoption is influenced by perceived usefulness, social networks and structural inequalities and not by technology only.
Digital health can be extended to rural communities, according to international evidence, but is using piloted programs spread across among the agendas and generistic models that do not align to local contexts. The UK example exemplifies the same tensions between national digital ambitions, robust regulatory frameworks and unequal rural implementation. These observations now guide the second chapter, which establishes the approaches to a systematic, critical literature review of secondary literature on telemedicine and digital health in rural communities.





[bookmark: _Toc220350660]CHAPTER 3: Methodology 
[bookmark: _Toc220350661]3.1. Introduction 
The chapter includes the detailed methodology and steps carried out for this dissertation using desk based literature study. Primary data collection was not used, instead study used secondary  methodology to answer research questions. The sources used for the study were trasnparent, credible which were systematically analysed to generated codes and themes through thematic analysis in Chapter 4.
[bookmark: _Toc220350662]3.2. Search Strategy 
The dissertation title and research objectives were transformed into the search strategy, that is, three fundamental concepts were identified: (1) telemedicine/digital health, (2) rural communities, and (3) SDG-aligned outcomes (health access, infrastructure, inequalities). Basic words and professional synonyms were used to identify keywords to accommodate differences in terminology across fields (e.g. telehealth versus virtual care). The concepts were combined and narrowed down using Boolean operators, which included AND to tie the three areas of concepts together, OR to find synonyms, and NOT to exclude irrelevant results. Advance searches were made, and useful keywords and combinations were noted and narrowed down as additional useful literature was identified.
[bookmark: _Toc219413625]Table 3: Keyword and Search String
	Concept
	Keywords 
	Synonyms/related terms
	Exclusions (NOT)

	Digital health
	telemedicine; telehealth
	virtual care; eHealth; mHealth; remote monitoring; video consultation
	veterinary; telework

	Rural
	rural; remote
	underserved; peripheral; countryside; rural health services
	urban-only

	SDG outcomes
	SDG 3; SDG 9; SDG 10
	access; equity; inequalities; infrastructure; digital inclusion
	unrelated SDGs



[bookmark: _Toc219413626]Table 4: Boolean and Search Strings
	Purpose
	Search string 
	Operator use
	Relevance to research objectives

	Core search
	(telemedicine OR telehealth OR “digital health” OR mHealth) AND (rural OR remote OR underserved) AND (equity OR inequality OR access OR SDG)
	OR synonyms; AND concepts
	Obj 1; Obj 2; Obj 4

	Narrow to SDGs
	(“digital health” OR telemedicine) AND rural AND (“SDG 3” OR “SDG 9” OR “SDG 10”)
	SDG focus
	Obj 2; Obj 4

	Remove noise
	telehealth AND rural NOT (veterinary OR telework)
	NOT exclusions
	Obj 1 (precision); Obj 3 (relevance control)



[bookmark: _Toc220350663]3.3. Searching for Information 
A systematic search of academic databases and authoritative policy websites was used to identify the sources necessary to guarantee credibility and relevance. Peer-reviewed journal articles were given preference to get evidence on clinical outcomes, implementation models, and barriers/enablers in rural contexts. Where possible systematic reviews and meta-analyses were incorporated to enhance the evidence base and not to rely on single-site studies. Moreover real-world implementation and governance challenges not explicitly covered by academic research were also represented by government and NGO policy documents, programme evaluations, and selected think-tank reports.
The main academic databases used were 
· PubMed (health and clinical evidence)
· Scopus
· Web of Science (broader interdisciplinary coverage and citation mapping). 
For further screening, filters were applied which are included in inclusion exclusion criteria (Table 5) including publocation date, language and document type.Searches were refined iteratively; for example, if results were too broad, additional outcome terms (digital divide, health equity, infrastructure) were added, while overly narrow searches were expanded using alternative synonyms.
A source tracking table was used to record databases searched, keywords, and shortlisted items, and this is referenced in the appendix.
[bookmark: _Toc220350664]3.4. Research Validation 
To screen efficiently, sources were first skimmed using the title, abstract, keywords, and conclusion to judge relevance to rural telemedicine/digital health and SDG-aligned outcomes. Articles were retained at this stage if they clearly addressed rural contexts, service access, implementation barriers, or equity impacts. Quality and suitability were then assessed using the CRAAP test: Currency (recency and relevance to current digital-health systems), Relevance (direct connection to rural digital health and SDG outcomes), Authority (credible authorship, peer review, respected institutions), Accuracy (transparent methods, consistent findings, appropriate evidence), and Purpose (objective reporting rather than marketing or advocacy) (Muis, Denton and Dubé, 2022). While not all sources scored equally across each criterion, priority was given to strong performance on Currency, Relevance, and Authority.
[image: ]
[bookmark: _Toc219414096]Figure 4: CRAAP Test (Meloche et al., 2020)
[bookmark: _Toc220350665]3.5. Inclusion and Exclusion Criteria 
[bookmark: _Toc219413627]Table 5: Inclusion and Exclusion Criteria
	Category
	Inclusion criteria
	Exclusion criteria

	Topic focus
	Telemedicine; telehealth; digital health; mHealth; remote monitoring
	Not digital health/telemedicine focused; unrelated technologies

	Setting/population
	Rural; remote; underserved communities; rural health services
	Urban-only studies; no rural subgroup analysis

	Outcomes
	SDG 3: access, quality, timeliness, continuity, cost; SDG 9: connectivity, infrastructure, interoperability; SDG 10: equity, digital inclusion, disparities
	No outcomes linked to SDG 3/9/10; purely technical without health/equity implications

	Evidence type
	Peer-reviewed articles; systematic reviews/meta-analyses; programme evaluations; government/NGO policy documents; reputable think-tank reports
	Opinion blogs; commercial marketing content; non-verified reports; low-credibility websites

	Timeframe
	Mainly last 10 years; older seminal theory papers (selective)
	Outdated empirical studies with limited current relevance; superseded guidance

	Language
	English
	Non-English 



[bookmark: _Toc220350666]3.6. Analysing Research 
The selected literature was analysed using a thematic coding approach to identify repeated patterns across diverse study designs and contexts (Braun and Clarke, 2006). After full-text reading, initial codes were generated from recurring concepts such as connectivity barriers, workforce training, cost and affordability, privacy and trust, reimbursement and digital literacy. Codes were then compared across sources and grouped into broader themes aligned with the dissertation objectives and SDG lens. For example, codes relating to waiting times, travel reduction, and service reach were grouped under access and SDG 3; connectivity and interoperability were grouped under infrastructure and SDG 9; and exclusion by age, income, gender, or ethnicity was grouped under equity and SDG 10.
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[bookmark: _Toc219414097]Figure 5: Steps of the Thematic Analysis (Ravensbergen et al., 2019)
[bookmark: _Toc220350667]3.7. Ethical Considerations 
This study accessed exclusively secondary sources and thus did not entail participant recruitment, gathering of individual information, or the need of primary fieldwork or formal NHS or institutional ethics approval to carry out the study. Academic integrity and fair representation of evidence attracted the attention of ethical responsibility. All sources were cited in a consistent manner (Harvard style) and paraphrasing was done sparingly to prevent plagiarism and misquoting. The study intended to show evidence fairly, both limitations and conflicting evidence, as opposed to only publishing stories of success. The issue of selection bias was mitigated through the use of constant inclusion/exclusion criteria and the CRAAP test to assess credibility. 
[bookmark: _Toc220350668]3.8. Chapter Conclusion 
This chapter has described the process of identifying, assessing, and reviewing the literature on telemedicine and digital health within rural communities. The research objectives were transformed into a structured search strategy, realised in academic databases and significant policy portals and optimised using filters and repeated modification of keywords. Sources have been filtered by skimming and verified with the CRAAP framework, with explicit inclusion and exclusion criteria. Thematic coding was applied to the final literature set, and spreadsheet tools were employed to trace codes and formulate themes corresponding to SDG 3, 9 and 10. The 4th chapter provides the generated thematic results and comments on the implications.

[bookmark: _Toc220350669]CHAPTER 4 – Findings and Discussion
[bookmark: _Toc220350670]4.1. Introduction 
This chapter presents and discusses the findings from the desk-based review of 12 CRAAP-screened studies on telemedicine and digital health in rural communities. Using thematic analysis, evidence from peer-reviewed research, reviews, and UK policy-focused papers is synthesised to evaluate how digital health contributes to SDG-related outcomes, particularly SDG 3, 9 and 10. The chapter first outlines the thematic analysis approach and coding process, then discusses three themes derived from the included studies, drawing on examples, areas of agreement and critique, and implications for equitable rural implementation.
[bookmark: _Toc220350671]4.2 Thematic Analysis 
Thematic analysis is a method for identifying, analysing, and reporting patterns (themes) across a dataset, enabling the researcher to move from descriptive findings to interpreted meanings relevant to the research aims (Braun and Clarke, 2006). In secondary research, thematic analysis supports systematic synthesis by organising diverse evidence (quantitative, qualitative, and policy-focused) into coherent patterns that answer the research objectives, while still allowing critical comparison of context, implementation conditions, and equity impacts (Ahmed et al., 2025).
In this dissertation, thematic analysis was applied to the 12 selected studies by extracting key findings and generating initial codes. A results/coding table (see Appendix) was used to record these codes to make evidence and interpretation transient and traceable. The similar codes were then formed into sub-themes that were narrowed down to three themes. Themes in Sections 4.3-4.5 are thus recurring, cross-study patterns which are connected directly to the dissertation objectives, which are understanding rural adoption of digital-health, evaluating SDG-consistent outcomes, and identification of policy and implementation conditions that influence equity in practice.
[bookmark: _Toc219413628]Table 6: Coding structure and theme development derived through inductive thematic analysis
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[bookmark: _Toc220350672]4.3 Theme 1: Infrastructure Readiness and Interoperable Systems Determine Sustainable Rural Telehealth Outcomes
Infrastructure readiness is the ability of physical, digital and organisational infrastructure, including broadband connectivity, electricity, data storage, interoperability standards and technical support to facilitate telemedicine delivery (Rauner and Stummer, 2025). Interoperability refers to the capacity of digital systems and platforms to receive and share health data across institutions effectively (WHO, 2021). Within the framework of telemedicine, infrastructure can be both technical and institutional: it encompasses governance, funding, and regulatory standards that facilitate fair, stable, and secure digital health services. In rural contexts, when poor infrastructure has traditionally limited access to health services, this theme demonstrates that the readiness of the system level predetermines the success or failure of telemedicine projects in the pilot stages (Gurupur and Miao, 2021).
Across the included evidence, a shared proposition is that telemedicine improves rural access only when technical capacity is matched by governance capacity; however, the studies differ in what they treat as the primary constraint and, therefore, what they imply should be prioritised. Kitole and Shukla (2024) explain service gains in rural Tanzania to be conditional on political willingness and regulatory support, meaning that infrastructure is effective when it is politically authorised and institutionally routinised and not just installed. The logic of causality in this case is convincing i.e. regulation and political commitment may stabilise financing, clarify liability and facilitate data-sharing but the framing of the study promotes the linear inputs to outcomes interpretation which underestimates how rural infrastructures are contingent on recurring budgets, maintenance ecosystems, and procurement dependencies. 
Chen et al. (2020), in turn, find the adoption gap in the United States in the area of health information exchange and patient-engagement capability, implicitly suggesting telehealth capacity is not merely connectivity but rather a network property that interoperability and organisational preparedness determine. This moves the discussion to institutional and inter-organisational barriers to reluctance by individual clinicians, and fits into broader health IT literature which regards digital care as a socio-technical system, not a tool.
As demonstrated by Chu et al. (2021), an increase in the use of telemedicine does not necessarily establish equal access. Despite the rapid uptake, citizens in lower-density rural areas continued to utilize these services less. This implies that inequality can sometimes be amplified through telemedicine where internet access, quality of service and care options are disproportionate. It is evident in broader post-COVID research that indicates the rapid expansion of telemedicine can further widen the existing disparities unless equity is instilled in its adoption, such as through alternative forms of services and specific support (Anaraki et al., 2022). Virtual care is also a matter of benefit and challenge in a qualitative study conducted with rural physicians in Canada. Although it enhances convenience, this benefit is frequently constrained by poor infrastructure and the absence of local resources, i.e., its adoption is not based on mere preparedness but rather on persisting pressures (Anaraki et al., 2022). 
According to the Diffusion of Innovation, this trend can be explained by the fact that unstable systems lower the probability of testing, seeing, and believing in new technologies (Roysen et al., 2024). In general, infrastructure preparedness is not a set-point but an evolving political and organisational state that determines whether telemedicine will alleviate or replicate inequality (Kobeissi and Hickey, 2023).
[bookmark: _Toc219413629]Table 7: Telehealth pathway from inputs to SDG outcomes (Chen, Amaize and Barath, 2020; United Nations, 2015)
	Stage
	Core elements
	Risk points
	SDG link

	Inputs
	Broadband; devices; interoperability; funding
	Underinvestment; vendor lock-in
	SDG 9

	Enablement
	Training; accessibility; support
	Low literacy; low self-efficacy
	SDG 10

	Service delivery
	Triage; consultation; monitoring; e-prescribing
	Weak rapport; privacy concerns
	SDG 3

	Outcomes
	Access; timeliness; continuity; cost
	Unequal uptake; selective benefit
	SDG 3, SDG 10

	Sustainability
	Governance; maintenance; evaluation
	Pilotitis; short funding cycles
	SDG 9



Theoretical and Policy Connections
Theoretically, infrastructure preparedness is connected to all the three analytical frames employed in this dissertation. Diffusion of Innovation assists in understanding how rural adoption is frequently blocked at early stages when fundamental systems (connectivity, equipment, interoperability) are missing, since innovations cannot be experimented, demonstrated, or implemented into everyday practice (Dearing, 2009). TAM introduces a complementary explanation: despite the existence of telemedicine, unstable connection, ineffective platform performance, and incomplete record decreases perceived ease of use and usefulness, decreasing adoption intentions (Lee, Ramasamy and Subbarao, 2025). The digital-divide concept reframes these barriers as structural inequities rather than individual choice, clarifying how uneven infrastructure directly produces first-level exclusion (access to devices and networks) and contributes to SDG 9 and SDG 10 shortfalls (Maita et al., 2024). In practice, the frameworks converge: low infrastructure reliability constrains usability and usefulness, slowing diffusion and concentrating benefits among groups and regions with stronger digital capital.
This theoretical reading is supported by policy evidence. UK-based discussions indicate that digital strategies have the potential to tacitly believe in a baseline of connectivity and ability that is not present in rural, coastal, and marginalised populations. Sheikh et al. (2021) highlight that learning health systems require real-time data sharing and interoperable infrastructure, but this vision is challenging to achieve without a long term investment and local implementation capability. Similarly, Thorlu-Bangura et al. (2023) suggest that even when inclusion measures are not associated with budgets and focused delivery, equity commitments can be rhetorical in practice and leave out rural and minority groups in practice. Farre et al. (2023) reinforce this criticism by demonstrating that not many interventions are explicitly developed to alleviate inequalities, and as such, system efficiency can assume the role of inclusion as a leading force in policy. Together, these works indicate that policy strategies should combine technical standards, labor competence, and equity safeguards, and that infrastructure is not seen as a technological endeavor.

Implications for SDG Outcomes
Infrastructure imporvements are a main indicator of SDG 3 and 9. If the resources are available then telemdicine leads to reduce travel, improve access and offer less waiting times. However, if the systems are not working properly, telehealth breaks trust and give rise to SDG 10 inequalities by giving priority to those with better connectivity, devices, and private spaces (Cavalli et al., 2024).
So, a sustainable rural telehealth system demands maintenance resources, government participation and interoperability which then protects the data and promotes coordination. Policy approaches prioritising broadband equity, open standards, and community-aligned implementation are more likely to generate inclusive benefits than rapid digitalisation that outpaces local capacity (Chen, Amaize and Barath, 2020).
Connections to Other Themes
Infrastructure preparedness overlaps with the second and third themes. Digital literacy and trust-building interventions are not very effective without trustworthy infrastructure since the service is not very practical to use. Meanwhile, policy design and socioeconomic inequality dictate the inclination of infrastructure investment and support maintenance. Theme 1 then forms the structural backbone of Themes 2 and 3, supporting the case that the SDG advancement should aim to integrate technology, capability, and equity and not the isolated telehealth promotion.
[bookmark: _Toc220350673]4.4 Theme 2: Digital Literacy, Trust, and Cultural Acceptability Shape Equitable Telemedicine Uptake
Digital literacy is understood as the capacity of people to access, comprehend and utilize digital tools, such as telemedicine systems, mobile health (mHealth) applications, and online consultation systems (Durmuş, 2024). In telemedicine, digital literacy is not only about having simple technical expertise but also accessing clinical interfaces, protecting privacy, as well as interpreting health information correctly. Trust is a notion that denotes the trust that users patients and healthcare providers have in digital systems, which include data security, clinical reliability, and institutional credibility (Haleem et al., 2021). Cultural acceptability is associated with the correspondence of digital healthcare delivery to what users believe, social norms, and expectations regarding the doctor-patient relationship (Naderbagi et al., 2024). 
Relevance to the Research Question
This theme directly answers the core research question of the dissertation i.e. how telemedicine and digital health promote Sustainable Development Goals (SDGs) in rural communities by asking who can effectively use telemedicine. Whereas SDG 9 prioritizes technological innovation, SDG 10 reduces inequalities based on equitable adoption (United Nations, 2015). The reviewed works present evidence that low digital literacy, decreased trust, and misalignment on a cultural level are still significant obstacles that deny rural residents, older adults, women, and low-income households the opportunity to transform access to infrastructure into real healthcare consumption. Thus, although broadband and devices are present (see Theme 1), telemedicine does not meet the goal of SDG 3 of universal health and well-being due to human and cultural limitations on uptake.
Analytical Interpretation of Findings
In the studies reviewed, there is a similar trend that human capability and perception is the driver by which technology is turned into usable healthcare, but not technology automatically generates access gains. Du et al. (2022) believe that a lack of telemedicine use among the Chinese rural population despite the vast access to smartphones indicates the lack of digital confidence, insufficient awareness of services, and lack of trust. The explanatory merit of this argument is that it moves the focus on hardware availability to social conditions of use; but also, it runs the risk of suggesting that rural dwellers are the main site of failure. Yao et al. (2025) also predicted psychological and cognitive determinants using HITAM, demonstrating that the perceived usefulness, perceived ease of use, and self-efficacy predict the intention to adopt among older rural patients. Both articles thus come to the point where readiness is partially interpretive: users need to believe in remote care as plausible, controllable and valuable. However, even as they minimize the role of income and gender as direct factors, it does not erase the socioeconomic force, however, indirectly, it may be operating via education, exposure, and confidence. 
Nevertheless, the focus on intention and self-efficacy also shows a weakness: these theories can explain who may use telemedicine, but not completely why trust and literacy are developed or eroded. Yao structural equation method quantifies the intention pathways, yet is unable to address the relational and cultural dimensions that are likely to influence the sense of the legitimacy of telemedicine as clinical (Eze, Gleasure and Heavin, 2018). Another explanation is provided by Ko et al. (2025), who show that convenience advantages accompany issues related to quality of assessment, rapport, and accessibility among people with disabilities. This suggests that trust is not an individual attitude but a negotiated service pattern, standard of engagement, and accommodation feature. This relational factor is supported in more general telehealth literature: patients are better prepared to accept remote treatment when there is continuity, a clear escalation process, and the assurance their concerns will be acknowledged, and trust is not achieved solely by information (Gizaw, Astale and Kassie, 2022).
Importantly, the synthesised results suggest that adoption is not just a competency learning but a trust-calibration in the face of uncertainty. Even user-sophisticated individuals might dismiss telemedicine because of ambiguity in confidentiality, the perception of communication hurry, or insufficient clinical examination (Bahari et al., 2024). Farre et al. (2023) build on this argument by pointing out that UK interventions rarely react to inequalities directly and are usually structured around system efficiency. The implication is that policy-based frames of efficiency inadvertently favour digitally confident groups that are usually younger, healthier and less socially marginalised thus creating unequal convenience in which already advantaged groups are granted easier access than others by new barriers.
Although the studies agree that literacy and trust are central (Bahari et al., 2024; Chandramohan et al., 2023), their underlying assumptions merit critical examination. Du’s framing can inadvertently individualise responsibility by highlighting lack of knowledge, whereas a structural interpretation would ask why services were not designed with rural realities in mind, why outreach was insufficient, or why previous experiences produced mistrust. Ko’s emphasis on disability access and hybrid models suggests a more relational logic: acceptance increases when systems adapt to users, not when users are expected to adapt to systems. Finally, the wider implication is that trust failures cannot be reduced to technical reliability; they are shaped by cultural expectations of care, power relations in clinical encounters, and whether services respect privacy, dignity, and communication needs. Trust, therefore, should be analysed as an outcome of sustained interaction, transparency, and institutional responsiveness, conditions that determine whether telemedicine advances SDG 3 while supporting, rather than undermining, SDG 10.
Theoretical and Policy Analysis
Technology Acceptance Model and the Diffusion of Innovation theory aid in explaining these trends, although they do not provide us with the full picture. TAM demonstrates that individuals tend to use technology more frequently as they perceive it as useful and easy to use, which confirms the results of Du et al. (2022). But TAM can simplify trust by viewing it as an individual decision instead of being influenced by the structure of services. Diffusion theory also introduces the factor of cultural fit and the influence of trusted individuals, which is why telehealth can be failed even when present in certain settings (Dearing, 2009; Lee, Ramasamy and Subbarao, 2025).
The structural equation method of Yao measures the pathways to intention, but it does not capture the relational and cultural attributes that can be a major determinant of whether telemedicine is clinically legitimate. Another narrative is presented by Ko et al., (2025), who demonstrate that among individuals with disabilities, convenience benefits co-occur with fears regarding the quality of assessment, rapport, and accessibility. This indicates that trust is not merely an actor attitude but bargained property of service design, quality of interaction, and accommodation. This aspect of relations is repeatedly stressed in the broader literature on telehealth: when telehealth continuity is established, there should be clearly defined escalation pathways and the assurance that the issue will be addressed seriously, then patients will be more willing to receive remote care.
UK policy also demonstrates the amplification or restraint of these mechanisms. Digital-first approaches implicitly project that familiarity with smartphones can transfer into equal access, but ongoing rural digital disparity and clinician challenges in maintaining rapport reflect that usability and acceptability are not assured (Duong et al., 2025). Institutional trust could be boosted by data protection frameworks, and complex compliance mandates might decrease the service agility of smaller practices, constraining adaptations that could enhance accessibility. On a larger scale, a non-use can be seen as individual failure when policy discourses focus on empowerment and choice, which hides structural and cultural impediments that the reviewed evidence reports time and again (Ayaz et al., 2024).
Implications for SDG Outcomes
Enhancing digital literacy and trust directly supports SDG 3 by enabling rural populations to use telemedicine effectively, while fostering inclusivity under SDG 10. Yet, when these factors are neglected, digital health initiatives reproduce the very inequalities they aim to reduce. For instance, education and income disparities identified by Yao (2025) show that innovation without inclusion widens rather than narrows health gaps. Policymakers must therefore pair digital expansion with sustained community engagement, culturally sensitive training, and trust-building mechanisms. 
Connections to Other Themes
Theme 2 is directly related to Theme 1: with unskilled or little-confidence users, the best infrastructure will be useless. Conversely, socioeconomically disadvantaged people are given training and institutional assistance as explored in the Theme 3. Through this, literacy and trust are believed to be the human channel between technological capability (Theme 1) and equitable policy implementation (Theme 3). To take steps towards SDG 3, 9 and 10, an integrated strategy that positions infrastructure, education and trust in culturally resonant systems and not as distinct technical functions is required.
[bookmark: _Toc220350674]4.5 Theme 3: Socioeconomic inequities and policy design drive who benefits from digital health
This theme captures the proposition that digital health is not distributed or experienced neutrally; rather, benefits are patterned by socioeconomic position and shaped by policy choices that determine resource allocation, eligibility, and the rules of access. Socioeconomic inequities refer to systematic differences in material resources and social advantage such as income, education, occupation, and geographic marginality that influence exposure to health risks and access to care (Arcaya, Arcaya and Subramanian, 2015).
The dissertation question: In which circumstances can telemedicine promote SDG-related outcomes in the rural population and under which circumstances may it increase gaps? This theme describes the rationale of differential benefits: telemedicine widens access (SDG 3) only in case socioeconomic limitations are mitigated by conscious policy interventions in line with SDG 10, and system investment (SDG 9) serves to reach the most structure disadvantaged populations. It also addresses Objectives 2–4 by emphasizing the reliance of outcomes (access, user experience, cost, quality) not only on technology but also on financing, governance, and equity-based programme design. 
This table compares SDG 3, 9 and 10 by showing the conditions under which telemedicine improves rural outcomes versus the conditions that cause it to widen inequalities, mapped to the dissertation objectives.
[bookmark: _Toc219413630]Table 8: Conditions under which telemedicine advances SDGs or widens gaps (Bukhari et al., 2021)
	SDG focus
	Intended outcomes
	Implementation enablers
	Risks 
	Relevant research objectives

	SDG 3 Health and well-being
	Improved access; timeliness; continuity; patient experience
	Affordable pathways; supported onboarding; safe clinical escalation; hybrid options
	Digital-first default; low trust; poor usability; exclusion of complex needs
	Obj 2; Obj 4

	SDG 9 Infrastructure and innovation
	Resilient connectivity; interoperable data flow; reliable platforms
	Broadband investment in most remote areas; interoperability standards; maintenance budgets
	Uneven rollout; vendor lock-in; weak maintenance; fragmented systems
	Obj 1; Obj 3

	SDG 10 Reduced inequalities
	Narrowed uptake gaps; inclusion of disadvantaged groups
	Subsidies; targeted inclusion; disability-accessible design; culturally safe services
	Costs shifted to users; one-size-fits-all design; no stratified monitoring
	Obj 2; Obj 3; Obj 4



The analysed studies show that socio economic determinants are the main predictors of telemedicine use, however, also indirect drivers of exclusion. The studies also differ in how the determinants are connected to policies. According to Tao et al (2025), the monthly income and education status of rural people with chronic issues directly impact their intention to adopt digital health. Its analytic importance is that it is more widely taken by the advantaged groups; but that telemedicine can be a selective procedure and its benefits go to those already placed to negotiate digital and administrative complexity. The explanatory theory is cumulative: education favors digital confidence and navigational, income decreases the affordability burdens (equipments, data expenses, travel to assisted access points), and both significantly enhance the risk of living conditions that facilitate remote care (privacy, electricity, household support). This would correspond to intervention-based inequalities, in which innovations spread more quickly among high-income groups, enhancing the overall access and increasing the disparity in who gains, an outcome that would directly query SDG 10 (Gu, 2022; Hill, 2010).
Chu et al. (2021) supply a population-level confirmation that swift growth does not necessarily equalise access. The adoption of telemedicine increased rapidly during COVID-19, but more rural areas adopted it more than more remote territories in UK (Anaraki et al., 2022). The most important implication, though the authors note tendencies in service use, is equity. The expansion of services failed to eliminate spatial disadvantage but rather increased the visibility of these differences and could have strengthened the routes of access as they moved online. This favors the argument that rurality is a continuum but not a mere rural urban divide. Thus, rural homogeneous policies can inadvertently channel resources into more connected towns and out of more isolated communities (Chaloner et al., 2025). 
Du et al. (2022) indicate very low prevalence of telemedicine in rural China (0.67) and cite barriers to low knowledge, low trust, and low self-efficacy. Nevertheless, explaining them mainly as user deficits may misrepresent the ways in which socioeconomic and policy circumstances generate them. When telemedicine is inadequately promoted, sporadic, or tied to visible and hidden costs, a low demand might be the result of rational calculation in the face of uncertainty and not attitudinal resistance. Digital health criticism often cautions that deficit frames are incorrect diagnosis of non-use and divert attention to service design, institutional trust, and the affordability structures that define engagement (Ahmed, Okesanya, et al., 2025; Anaraki et al., 2022).

UK Policy Evidence
The literature on the topic of the UK enhances the idea that the language of policy can be used to justify inequitable results regardless of the fact that the policy is supposed to foster inclusiveness. According to Rich, Miah and Lewis (2019), the idea of equity in English digital health policy is expressed through the notions of efficiency, empowerment, and market-driven solutions. Consequently, access becomes a personal obligation. Those who do not receive digital services can then be perceived as failing as individuals, rather than poverty, disability, poor rural internet, and cultural obstacles. Thorlu-Bangura et al. (2023) contribute to this criticism by demonstrating that policy documents mentioned digital health and inequality but failed to adequately tackle ethnic inequalities in digital health to cardiometabolic disease. This points to the disconnect between general inclusion language and actual support of excluded groups. 
Policy Design Mechanisms
Throughout the evidence, inequality is influenced by explicit policy decisions. It matters how the services are structured. The emergence of remote care as the primary entry point into the health system can impose new obstacles to fundamental care on individuals without digital access (Saeed and Masters, 2021). Funding systems also matter. Activity-based incentives may increase telehealth utilization without enhancing access among disadvantaged populations, and additional expenses on the part of patients can make care unaffordable. Platform rules and technology purchasing matter, too. Proprietary systems can raise prices, diminish flexibility, and impose challenges on rural providers with limited resources (Lidder, Cattaneo and Chaya, 2025). Inclusion support influences the ability of individuals to utilize services. Telemedicine risks benefitting already advantaged groups without support of digital skills, assisted access, accessible design, and culturally appropriate materials. Meanwhile, the combination of interoperability and learning health systems may enhance equity when paired with inclusion policies and target investment (Sheikh et al., 2021), whereas access benefits are more likely with universal coverage than with small pilot projects (Palozzi et al., 2020).
Implications 
In general, the arguments show that the impact of telemedicine on equity is not accidental but policy-mediated: socioeconomic limitations condition the people that can access it, and the structure of policies defines whether they will be neutral or exacerbated. This connects to Theme 1 since unequal investment in infrastructure in itself is a distributive consequence, and to Theme 2 since education and confidence and trust form the mediating variables between the availability and effective utilization of infrastructure. In the case of SDGs, SDG 3 advances via telemedicine are unlikely to help SDG 10 without equity-by-design, including making investment in the most remote locations, affordability safeguards, inclusive access, and access that stratifies outcomes by rurality, income, disability and ethnicity. Devoid of these, telemedicine will run the risk of providing uneven enhancement, increasing overall utilisation but also increasing the distances it is supposed to bridge.
[bookmark: _Toc220350675]4.6 Chapter Conclusion 
Thematic analysis was used to synthesise evidence in this chapter to assess the contribution of telemedicine and digital health on SDG-related outcomes in rural populations based on 12 selected studies. Results indicated that digital literacy, trust and cultural acceptability are strong mediators of sustainable benefits but relies on infrastructure readiness and interoperable systems. Most importantly, the chapter revealed that socioeconomic gradients and policy design dictate who can benefit, in other words, digital health can diminish or create inequalities depending on the implementation decisions. These findings will be converted into practical recommendations and assess the role of current literature in informing ethical, inclusive, and sustainable rural telehealth policy and practice in the following chapter.
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[bookmark: _Toc220350676]CHAPTER 5 – Conclusion and Recommendations 
[bookmark: _Toc220350677]5.1 Overall Conclusion 
This dissertation examined how telemedicine and wider digital-health interventions can advance Sustainable Development Goals in rural communities, focusing on SDG 3 (health and well-being), SDG 9 (infrastructure and innovation), and SDG 10 (reduced inequalities). Using a desk-based approach and thematic analysis of 12 CRAAP-screened studies, the dissertation synthesised evidence across diverse contexts to identify the conditions under which digital health improves access, quality, and equity, and the circumstances in which it risks deepening existing divides.
The results met the dissertation aim and objectives in three aspects. First, the literature review revealed that rural telemedicine is diverse and includes cloud-based systems, remote consultations, and digitally enabled services delivery models, with adoption being dependent on local infrastructure and institutional capacity. Second, the findings focused on SDG outcomes were inconsistent: telemedicine has the potential to minimise traveling, enhance timeliness, but the benefits are not evenly distributed, especially in highly remote locations and among digitally excluded populations. Third, policy and implementation factors such as interoperability, reimbursement design, workforce support, and inclusion measures were identified as decisive factors of sustainability and equity. On the whole, the dissertation concludes that telemedicine is better regarded as a socio-technical intervention: it can only be applied to SDG development, when it becomes part of resilient infrastructure, which is upheld by trust-building and digital inclusion, and shaped by equity-oriented policy design.
[bookmark: _Toc220350678]5.2 Recommendations 
[bookmark: _Toc220350679]5.2.1 Embedding Equity in the Design and Evaluation of Rural Telehealth Services
Equity by design should become a fundamental prerequisite in rural telehealth implementation by healthcare systems and policymakers. This means considering inclusion measures in the service design, not implementing them later on rollout. The practical measures involve mapping local digital exclusion (connectivity, devices, literacy), make sure there are more than one access routes (telephone, video, assisted in-person digital support), and measure outcomes stratified by rurality, age, disability, income, and ethnicity. This suggestion is realisable since it mainly involves organising discipline and the assessment criteria instead of innovative technology. It also aligns with the findings of the dissertation that digital health is able to expand overall access but exacerbate equity in the event that disadvantaged groups are not specifically targeted (Maclaren et al., 2024; Maita et al., 2024).
The obstacles are scarce regular data on digital exclusion, ineffective local analytical capacity, and the possibility that equity monitoring functions as a compliance measure, instead of a decision-making instrument (Duan et al., 2024). Avoiding these difficulties can be achieved by including digital inclusion variables in current datasets on service, commissioning low-profile community needs assessments under primary-care networks or local government and mandating commissioners to show how results modify service setups (United Nations, 2015).
[bookmark: _Toc220350680]5.2.2. Strengthening Digital Infrastructure and System Integration for Rural Health Delivery
Long-term investment in underlying infrastructure, particularly interoperability and long-term sustenance capability, should support rural telehealth. The dissertation results reveal that digital health is successful when it is integrated into trustworthy systems, such as broadband connectivity, stable platforms, and sharing health information across providers. Policy measures must thus focus on interoperability standards, ability to share the information with rural providers, and provision of technical assistance and system upgrades. This suggestion is feasible in the sense that it can be operationalised by using procurement standards, commissioning requirements, and targeted rural infrastructural programmes as opposed to short term pilot funding (Yao et al., 2025).
The major obstacles are expensive initials, divided procurement, vendor lock-in, and uneven capability among small rural practices (Woods et al., 2024). These barriers can be overcome through coordinated purchasing systems that must mandate interoperability as a prerequisite to adoption, negotiated contracts that minimise proprietary system dependency, and shared technical support across regions. Health planning should also be associated with rural connectivity initiatives to ensure that telehealth expansion does not exceed the reality of infrastructure. This suggestion substantiates SDG 9, and provides a condition to the realisation of SDG 3 outcomes in remote locations, without escalating exclusion (United Nations, 2015).
[bookmark: _Toc220350681]5.2.3. Building Digital Capability, Trust, and Culturally Responsive Telehealth Care 
Instead of providing one time training, healthcare organisations should provide continuous support to patients and staff which promotes trust and digital capacities. The studies (NHS England, 2023; Thorlu-Bangura et al., 2023) argue that acceptability, digital literacy and confidence impact the adoption of digital health technologies specially in rural adults, disable people and socioeconomically disadvantaged populations.
Practical measures to implement recommendation include offering structured digital support pathways which include accessible interfaces, community-based digital navigators and assisted appointments. Moreover, the hospital staff should be given proper training sessions and clinical assessments through regular training sessions, practical workshops, and simple clinical assessment exercises that help staff use telemedicine and digital health tools with confidence (Ahmed, Okesanya, et al., 2025).
The challenges are workforce time constraints, staff digital skills variability, privacy concerns, and community distrust towards past services (Ahmed, Okesanya, et al., 2025). These may be met by safeguarded learning time, uniform accessibility demands, explicit consent and privacy notification, and collaboration with voluntary organisations already assisting in digital inclusion. This proposal addresses SDG 3 by enhancing efficient use of services and SDG 10 by mitigating the second- and third-level digital divides defining who gains (Anawade, Sharma and Gahane, 2024).
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	Cloud Horizons: Strengthening Rural Healthcare Through Telemedicine’s Digital Canopy
	Mixed methods (field study)
	Structured interviews + key informant interviews; descriptive stats + thematic analysis; sample size not stated in abstract
	STR:supply+demand lens; real-world rural setting LIM: sample unclear; local generalisability
	Use shaped by demand factors (benefits, cost, legal practice, affordability) and supply factors (innovation, finance); benefits reported for access, efficiency, timely consults, monitoring, prescriptions
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	Du et al., 2022
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	Chen, Amaize and Barath, 2020
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	Chu et al., 2021
	Rural telemedicine use before and during COVID-19 (Ontario)
	Repeated cross-sectional (population admin data)
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	STR: real-world utilisation; long pre-trend; pandemic comparison LIM: preprint label; outcomes not assessed; context Canada
	Telemedicine rose sharply during COVID-19 in rural and urban areas; growth larger in urban and “less rural” areas; high rates among ≥65; lowest proportion of users in <18 and ≥80
	Utilisation trends; COVID shift; rurality gradient; codes: “pandemic surge”, “urban advantage”, “age pattern”, “access gradient”
	Useful for equity analysis: expansion can still widen gaps by rurality.

	Farre et al., 2023
	Digital technology to deliver healthcare with health inequalities focus in UK: scoping review
	Scoping review (UK)
	Systematic search 2013–2021; 11 articles, 9 interventions; narrative synthesis
	STR: explicit inequality lens; UK-wide sources LIM: small evidence base; mixed quality; limited effectiveness data
	Evidence underdeveloped; most interventions driven by provider/system needs; limited proof of cost-effectiveness; risk digital health may worsen inequalities without design changes
	UK digital health; inequalities; implementation; codes: “equity gap”, “acceptability”, “feasibility”, “provider-led”, “inequality risk”
	Strong for critique: “digital first” can exclude disadvantaged groups.

	Geifman, Armes and Whetton, 2023
	UK digital health and telemedicine developments via text mining
	Quantitative text-mining study
	Informatics/text mining of published works; sample = corpus of publications (size not in abstract)
	STR: objective trend mapping; broad landscape view LIM: publication bias; not outcomes or adoption
	Identifies growth areas and disease focus (cardiovascular, stroke, hypertension); reflects COVID-era acceleration in digital health themes
	Digital health landscape; research trends; codes: “trend mapping”, “disease focus”, “COVID acceleration”
	Useful for background and “what areas dominate” rather than effectiveness.

	Ko et al., 2025
	Telehealth and people with disabilities in the UK: scoping review
	Scoping review (UK)
	PRISMA-ScR; 10 studies; thematic synthesis (5 themes)
	STR: disability equity focus; theme structure LIM: small study base; heterogeneity across disabilities/tech
	Mixed experiences: convenience and access benefits, but preference for in-person remains; barriers include connectivity, device access, digital skills, sensory impairment issues; providers note rapport/assessment limits
	Disability; accessibility; hybrid care; codes: “access benefit”, “tech barrier”, “sensory barrier”, “rapport challenge”, “hybrid model”
	Strong for “digital inclusion must be designed, not assumed.”

	Sheikh et al., 2021
	Health IT and digital innovation for national learning health and care systems
	Narrative/position paper (policy/strategy)
	Conceptual analysis using UK COVID experience; no sample
	STR: systems-level priorities; policy relevance LIM: not empirical evaluation
	Priorities: interoperability, usability, data capacity, privacy/security, digital inclusion; balance top-down and bottom-up; ethical risks need governance
	Learning health system; interoperability; ethics; codes: “data infrastructure”, “interoperability”, “privacy”, “digital inclusion”, “governance”
	Useful for policy framing and implementation risks in NHS context.

	Thorlu-Bangura et al., 2023
	Digital health, cardiometabolic disease and ethnicity: UK policy analysis 2010–2022
	Policy document analysis
	Systematic search; 87 policy documents; analytic review
	STR: long policy window; inequality focus LIM: policy text ≠ practice; disease exemplar limits
	Digital health emphasis increased; some focus on inequalities and access; no policies addressed ethnic inequalities in digital health for cardiometabolic disease; COVID amplified inequalities
	Policy; ethnicity; cardiometabolic; codes: “policy gap”, “ethnic inequality”, “digital access”, “COVID amplification”
	Strong critique: policy attention exists, but ethnicity-specific action missing.

	Rich, Miah and Lewis, 2019
	Is digital health care more equitable? Framing of inequalities in England policy 2010–2017
	Discourse analysis (policy)
	Qualitative discourse analysis of key policy docs; no sample size
	STR: deep policy framing critique LIM: interpretive; not outcome-based
	Equity framed through efficiency/empowerment/market logics; inclusion is stated priority but framing may reproduce inequalities
	Policy framing; neoliberal; equity; codes: “efficiency framing”, “empowerment narrative”, “solutionism”, “inequality risk”
	Useful for critical discussion on “how policy talks about equity” vs real inclusion.

	Palozzi, Schettini and Chirico, 2020
	Telemedicine in rural areas: SDG access to healthcare (review)
	Literature review (PRISMA-based) + bibliometric
	Scopus search 1973–2019; bibliometric 2,267 papers + narrative on 30 key papers
	STR: very broad mapping; SDG framing LIM: Scopus-only; “top 30” selection subjectivity
	Telemedicine supports rural access by lowering cost, expanding specialist coverage, improving service quality; links to SDG 3 and 10 goals
	Rural access; sdgs; sustainability; codes: “access”, “cost efficiency”, “coverage”, “sustainability”
	Best for macro-level benefits claims; less specific about implementation barriers.
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