1. Introduction
The adoption of information systems and technology in health and care has been accelerating globally, with industrialised nations leading the way in integrating digital solutions into healthcare delivery. These countries have incorporated technologies such as electronic medical records, telemedicine, e-prescribing, and the use and application of health data as a normal part of providing more efficient care, improving access to patient data, and enhancing clinical decision-making (Maguire et al., 2021). In contrast, developing countries face challenges like limited infrastructure, affordability, and uneven digital access, which has slowed the adoption of similar technologies, though mobile health (mHealth) initiatives have shown promise (Al Jasser, 2022).
Among emerging innovations in global health, Artificial Intelligence (AI) in medical diagnostics and Primary Care Online Consultation Systems stand out. AI has proven its impact in medical diagnostics by offering enhanced accuracy in detecting diseases like cancer, diabetes, and cardiovascular conditions, through advanced image analysis, pattern recognition, and predictive modelling (Babu et al., 2024; Dorocka, 2024). Its ability to augment decision-making and reduce diagnostic errors makes it a critical tool for improving care outcomes (Pinto-Coelho, 2023).
Similarly, Primary Care Online Consultation Systems, such as AskMyGP, have revolutionised access to healthcare, allowing patients to consult with clinicians remotely, improving access, and reducing pressure on healthcare systems (Alowais et al., 2023). These technologies are relevant in a global post-pandemic world, where virtual healthcare solutions can bridge gaps in access, especially in rural and underdeveloped areas. Both AI diagnostics and online consultation systems are supported by published evidence demonstrating improved patient outcomes, increased efficiency, and cost-effectiveness, but also have their drawbacks; still, they are important innovations for the future of global health.
2. Emerging Innovation in Global Health: Artificial Intelligence in Medical Diagnostics
Nature of the Innovation
[bookmark: _Hlk179377700]Artificial Intelligence (AI) in medical diagnostics represents one of the most transformative innovations in global healthcare, aimed at enhancing the efficiency, accuracy, and accessibility of medical diagnosis (Dorocka, 2024). This innovation uses machine learning algorithms, particularly deep learning, to analyse medical data such as imaging, laboratory results, and patient histories. The goal is to either augment or even automate the diagnostic processes typically undertaken by clinicians (Pinto-Coelho, 2023). As indicated by Babu et al (2024), AI used in diagnostic imaging tools, can effectively apply predictive analytics for early detection of diseases.
This innovation is often a suite of tools integrated into healthcare systems and imaging equipment, enabling healthcare providers to diagnose conditions ranging from cancer and heart disease to rare genetic disorders. AI-driven diagnostics can either be a stand-alone software solution or part of devices like MRI machines, CT scanners, and wearable technology. It represents a change from human-centric decision-making to a data-centric model, offering a new approach in healthcare diagnostics by supporting faster, more precise, and at times earlier detection of diseases, allowing for proactive treatment and prevention (Spatharou, Hieronimus and Jenkins, 2020).
Origins of the Innovation
AI in medical diagnostics has its origins in both academic research and commercially. Academic institutions and research centres, particularly in the fields of computer science, biomedical engineering, and radiology, were early creators in exploring how machine learning algorithms could improve diagnostic accuracy. Institutions like Stanford University and MIT led early AI healthcare research, while healthcare providers collaborated to provide real-world data sets necessary for training AI models (Kaul, Enslin and Gross, 2020).
As Srinivas (2021) points out that commercially, AI diagnostics has attracted investment from both start-ups and established technology firms. Companies like Google Health and IBM Watson have invested in AI for medical applications, focusing on creating algorithms that assist doctors in diagnosis and treatment planning. Ashcroft (2024) adds that healthcare companies, such as Siemens Healthineers and Philips Healthcare, have also developed AI-powered diagnostic tools that integrate into their medical devices and systems.
Regulatory bodies and international health organisations, such as the World Health Organisation (2021), have established frameworks and guidelines for the approval and integration of AI systems in healthcare. Thus, recognising the complexity with implementing these systems globally.
Evidence of Effectiveness
The evidence supporting AI in medical diagnostics is still progressing. Several peer-reviewed studies have demonstrated that AI algorithms can match or even exceed human experts in diagnosing diseases like diabetic retinopathy, skin cancer, and pneumonia from X-rays. For example, McKinney et al. (2020) showed that an AI model outperformed radiologists in detecting breast cancer on mammograms, reducing false positives and false negatives. Similarly, Jones et al. (2022) found that an AI-driven tool attained accuracy comparable to dermatologists in diagnosing skin cancer from images.
In this instance applying the relevant University of Oxford (2021) critical appraisal tool, much of the data in these studies comes from controlled settings where AI is tested on hand selected datasets, and there is a lack of large-scale longitudinal studies showing how AI systems perform in real-world, healthcare settings. Additionally, most AI diagnostic tools are still undergoing rigorous testing, with some worries about their generalisability across different populations and healthcare environments. Existing evaluations often focus on short-term diagnostic accuracy, with less emphasis on long-term patient outcomes, cost-effectiveness, and integration challenges (Khalifa and Albadawy, 2024).
Critique of Costs, Benefits, and Disbenefits
The implementation of AI in diagnostics presents both benefits and drawbacks. One advantage is improved diagnostic accuracy and speed, which can lead to earlier intervention and better patient outcomes, particularly in settings where there is a shortage of skilled healthcare workers. Another benefit is the reduction in diagnostic errors, which can be a common issue in healthcare. By complementing human decision-making, AI could potentially lower these errors, especially in complex cases where symptoms are ambiguous, or diseases are rare.
However, there are challenges and issue associated with AI diagnostics. The initial cost of implementing AI systems can be high, especially for healthcare providers in low-income countries. The infrastructure needed to support AI, such as computational resources, and training, may be lacking in many parts of the world, raising concerns about the digital divide in healthcare (Wolff et al., 2020; Saeed and Masters, 2021; Varnosfaderani and Forouzanfar, 2024).
There are also ethical and practical concerns surrounding the use of AI in healthcare. AI algorithms can contain biases in the data which can lead to distorted results, potentially worsening health inequalities. As noted in the evidence earlier, AI systems trained on data from high-income countries may not perform as well in low-resource settings where patient demographics, disease prevalence, and healthcare practices differ (Khalifa and Albadawy, 2024).
The lack of transparency in how AI algorithms make decisions, often referred to as the "black box" problem, also raises accountability issues. If an AI system makes a diagnostic error, it can be difficult to understand or explain why, posing challenges for patient trust and legal liability (Hassija et al., 2023).
In conclusion, while AI in medical diagnostics holds promise for revolutionising global health, particularly by improving accuracy and access, it is still in the early stages of growth. Ongoing research, particularly in mixed environments, with a focus on equitable implementation, will be critical to realising its full potential.
3. Emerging Innovation in Global Health: Primary Care Online Consultation Systems
Nature of the Innovation
Primary Care Online Consultation Systems represent a change in the way healthcare services are delivered in primary care settings. These systems enable patients to consult with their general practitioners (GPs) online, streamlining the process of accessing care, and allowing for triaging and management of health concerns without the need for in-person appointments (National Health Service England, 2023). This innovation leverages digital platforms to facilitate asynchronous communication between patients and healthcare providers, often involving questionnaires, automated decision trees, or live text-based consultations (Haleem et al., 2021).
As indicated by Alowais et al. (2023), these systems aim to address various challenges within healthcare, including the increasing demand for appointments, the shortage of healthcare professionals, and the need for more efficient resource allocation. The introduction of online consultation systems reflects a shift towards telemedicine and digital healthcare, providing patients with flexibility and reducing the burden on in-person healthcare services.
Origins of the Innovation
The development of primary care online consultation systems has both commercial and healthcare provider beginnings. These systems resulted from the growing demand for digital health solutions that could alleviate the pressures on healthcare systems, particularly in the National Health Service (NHS) which has faced increasing patient loads and workforce shortages (Maguire et al., 2021; NHS England, 2023). Such systems were produced as a commercial solution designed to support healthcare providers in managing patient flow and optimising clinician time (Alowais et al., 2023).
While the idea of digital consultations can trace its conceptual origins to early telemedicine experiments and academic research in healthcare informatics, the advancement of digital technologies and internet access made the deployment of such platforms more possible in recent years (Maguire et al., 2021). Companies like Evergreen Life, which develops AskMyGP online consultation system, collaborate closely with healthcare professionals to continuously adopt platform to clinical need. These systems were also shaped by government policies promoting digital healthcare innovation, such as the NHS’s Long-Term Plan, which underlines the integration of digital services to improve patient access and care quality (NHS, 2019).
Evidence of Effectiveness
Studies such as Marco-Ibáñez, Aguilar-Palacio and Aibar (2023) indicate that online consultation systems can improve access to care, reduce the need for face-to-face appointments, and allow GPs to manage their time more efficiently. For example, data from early adopters of the systems show that such platforms can handle a high volume of patient queries while maintaining or improving patient satisfaction levels. Feedback from the Marco-Ibáñez, Aguilar-Palacio and Aibar (2023) study report that patients appreciate the convenience of submitting health queries online without needing to take time off work or travel to GP practices.
However, some evaluations have found that while online consultation systems reduce the pressure on telephone lines and in-person appointments, they can also lead to an increase in overall consultation volumes. This "demand inflation" occurs because the ease of submitting online queries can lead to patients seeking consultations for non-urgent issues that they might not have pursued otherwise. Moreover, the effectiveness of these systems depends heavily on their integration into existing workflows and the ability of GPs to manage online consultations alongside traditional primary care approaches (Turner et al., 2021).
In both Turner et al. (2021) and Marco-Ibáñez, Aguilar-Palacio and Aibar (2023) studies, practices reported efficiency gains, others note that the systems sometimes created additional work, particularly if the online consultations are not adequately supported by triage or if they require follow-up through phone calls or in-person appointments. Through further critical analysis, there is limited data on long-term patient outcomes, as these studies focus on process measures like appointment volume and patient satisfaction rather than health outcomes over time.
Critique of Costs, Benefits, and Disbenefits
The implementation of online consultation systems brings their ability to increase accessibility, particularly for patients who might struggle to attend physical appointments due to mobility issues, geographic barriers, or time constraints. By being able to offer a flexible consultation option, these systems can enhance patient-centred care, making it easier for individuals to seek medical advice. In addition, for healthcare providers, online consultations can streamline workflow by allowing non-urgent cases to be managed more efficiently, freeing up GP time for more chronic cases (Alowais et al., 2023).
[bookmark: _Hlk179541721]One of the main concerns is the potential for increased demand, as the ease of access may encourage patients to submit queries for issues that could be managed through self-care. This can paradoxically increase the workload for GPs rather than reduce it, especially if the online system generates additional follow-up work (Turner et al., 2021). Another issue is the digital divide, as not all patients have access to or are comfortable using online platforms, particularly older adults or individuals from socioeconomically disadvantaged backgrounds (World Health Organization, 2021). This links into further concerns which Saeed and Masters (2021) note as the financial costs of implementing and maintaining online consultation systems can also be significant.
Finally, concerns exist regarding the quality of care in the context of online consultations. While it is noted that these platforms can handle straightforward cases effectively, they may not be well-suited for more complex health issues that require physical examination or a subtle understanding of a patient's history. There is a risk that some patients might receive suboptimal care if their issues are not adequately addressed through online communication alone (Greenhalgh et al., 2016).
In conclusion, while primary care online consultation systems offer a potential solution to the growing pressures on healthcare systems, according to the research critiqued here their long-term effectiveness and sustainability is still under review. Balancing the benefits of increased access and efficiency with the challenges of demand management, cost, and equity will be shape these systems as they continue to evolve.
4. Discussion
The embedding of technology in healthcare, particularly AI in medical diagnostics and Primary Care Online Consultation Systems, has transformed global health. Both innovations show evidence of improving healthcare delivery, nonetheless they contrast in their application, and supporting evidence.
AI in medical diagnostics is transformative in medical care by enhancing diagnostic accuracy, speed, and accessibility. As previously noted, these systems analyse medical data, such as imaging and patient histories, to detect diseases like cancer, diabetes, and cardiovascular conditions (Babu et al., 2024). AI offers faster diagnosis, early detection, and support for healthcare professionals, especially in resource-limited, diverse environments. Such studies highlighted here, have demonstrated that AI can match or exceed human experts in diagnosing certain diseases, such as breast and skin cancers (Alowais et al., 2023). However, evidence of its long-term effectiveness in real-world settings impacted by the global digital divide is still emerging, as noted much of the current research is conducted in controlled environments with selected datasets. Concerns about cost, data quality, generalisability across diverse populations, and the "black box" problem of AI’s decision-making process pose problems for widespread adoption (Hassija et al., 2023; Khalifa and Albadawy, 2024; Varnosfaderani and Forouzanfar, 2024).
In contrast, Primary Care Online Consultation Systems, focus on improving access to healthcare by allowing patients to consult remotely with clinicians. These systems use digital platforms to enable asynchronous or live consultations, which help address challenges like increasing demand for appointments and clinician shortages. By triaging health concerns and managing non-urgent cases online, these platforms can assist in reducing demand and aligning capacity in healthcare systems (Alowais et al., 2023; NHS England, 2023). Evidence suggests that online consultation systems can improve patient satisfaction and access to care, especially in rural or underserved areas. However, as noted concerns also include the digital divide, where disadvantaged groups may struggle to access or use these platforms effectively, and the potential for reduced quality of care for complex health issues (Turner et al., 2021; World Health Organization, 2021).
In comparing the two, AI in medical diagnostics has demonstrated global benefits in disease detection and accuracy but faces barriers to global implementation, particularly in low-resource settings. Primary Care Online Consultation Systems offer improved access and efficiency, but their impact on long-term health outcomes and overall workload remains unclear. In summary, both innovations hold the potential to be considered effective global innovations, but their effectiveness will depend on addressing the challenges of equity, cost, and integration into existing healthcare frameworks. I confirm this essay is my own original work and does not include text created by a generative artificial intelligence tool.
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