Introduction to IS and IT in Health and Social Care – Assignment 1

Introduction
The use of digital technology and information systems is vastly increasing across the globe at an exceptional pace leading to massive changes to the healthcare landscape and improving patient outcomes, service efficiency, clinical decision making and a reduction in error rate. These changes aren’t solely positive and come at a risk and disruption to already established systems of health and governance throughout the globe. Different nations and countries experience different difficulties in implementing digital technologies but even so the growing consensus in the global health community believe that 1 billion people will benefit from universal health coverage whilst another 1 billion are better protected from health emergencies. For digital transformation and health to be successful across the globe WHO state that ‘Digital health should be an integral part of health priorities and benefit people in a way that is ethical, safe, secure, reliable, equitable and sustainable. It should be developed with principles of transparency, accessibility, scalability, replicability, interoperability, privacy, security and confidentiality’ (World Health Organisation, 2025). Many industrialised countries already have established digital systems such as electronic health records (EHRs), electronic prescribing and medicines administration (EPMA) and a wide variety of other systems which support their clinical workflows however, their effectiveness depends on appropriate implementation, infrastructure, staff engagement and effective information governance. Despite the widespread adoption of established digital systems, new emerging technologies continue to reshape healthcare internationally. 
This report critically reviews two examples: the Government of Tanzania Health Operations Management Information system (GoTHOMIS) and artificial intelligence (AI) based diabetic retinopathy screening. GoTHOMIS is the digitalization of hospital systems within the country of Tanzania and provides an opportunity to examine how digital transformation can support service delivery in resource constrained settings, while considering challenges associated with infrastructure, user participation and organisation readiness. AI based diabetic retinopathy uses algorithms to analyse retinal images and identify signs of diabetic eye disease. Diabetic Retinopathy (DR) is a global problem and as diabetes continues to grow the global DR population is also expected to grow to 160million by 2034 (Rajesh, A. E., Davidson et al, 2023). Evidence suggests that AI can potentially reduce the workload associated with manual image grading (Sanil Joseph et al., 2024), however questions remain regarding diagnostic reliability, implementation costs and the integration of AI into existing clinical pathways. 
Both technologies are timely and relevant as they represent different aspects of digital innovation across internation healthcare settings. This report will evaluate their potential benefits, limitations and implementation challenges through critical analysis of published evidence and will consider their impact on healthcare professionals, organisations and patients. 

Methods
A narrative literature review was undertaken to identify, critically evaluate and put together findings and evidence relating to GoTHOMIS and AI based diabetic retinopathy screening from an international perspective. Research was undertaken using the library within UWTSD moodle and google scholar to locate other academic publications. Reports and guidance from The World Health Organisation (WHO) and the National Institute for Health and Care Excellence (NICE) were also used to provide policy and context.
Whilst searching terms such as ‘GOTHOMIS’, digital health transformation, digital technologies, AI based diabetic retinopathy, healthcare implementation, Tanazania digital health strategy, international digital health and combinations of the above were used to help encompass an overall perspective and review of the topic.
Inclusion criteria included English language publications, relevant to either technology, including peer reviewed research, reviews of each of the technologies, implementation evaluations and credible policy reports. Evidence addressing clinical effectiveness, benefits, limitations and implementation barriers were prioritised. As the published evidence for GoTHOMIS and AI based DR were different I allowed for this by applying consistent principles and critical evaluation to each type of evidence presented. As GoTHOMIS has been implemented for several years I allowed for older publications to be considered but excluded publications which were before the date of 2016 to keep the publications as relevant as possible to the current global strategy on digital health laid out by the World Health Assembly. 

Review of GoTHOMIS 
The Government of Tanzania Health Operation Management Information System (GoTHOMIS) is a national digital health platform designed to manage clinical and administrative workflows and includes functions such as patient registration, pharmacy management, patient consultation, electronic records (EMR), billing and recording and laboratory information and act’s as an all in one package to Tanzania’s digital healthcare needs. Kibaha Education Centre and Mzumbe University initiated GoTHOMIS and it was developed by local expertise within the country and was brought about as a way to provide better outcomes through a digitally enabled system and to accelerate the transformation of the Tanzanian health care system through innovative, data-driven, client-centric, efficient, effective, and integrated digital health solutions (The United Republic of Tanzania Ministry of Health, Community Development, Gender, Elderly and Children, 2019). 
GoTHOMIS offers a range of functions within one package as opposed to single purpose application which makes it relevant to multiple healthcare and administrative teams, thus raised questions of whether this systems interoperability would benefit from having an all-in-one application as opposed to having multiple applications performing different tasks and the challenges that come with integrating multiple systems. Some of the benefits of GoTHOMIS is that it provided streamlined care to patients, it provided easy access to a patient’s history which in turn aided in diagnosing diseases more efficiently, the system also had the ability to suggest treatments and tests based on the patient’s symptoms. Mambile and Mwogosi (2025) assessed the performance of GoTHOMIS and found that users stated that the system had a user-friendly interface which simplified administrative tasks, improved co-ordination among medical staff and optimised patient management. I believe one of their key findings however was better health outcomes for their patients as one of the key driving factors in implementing any digital system within healthcare is to ultimately improve patient care and health. The system wasn’t just built to benefit individual patient encounters but was built with a focus to also identify service demands, support planning, monitor resource utilisation through the structured data that it gathers and to integrate with the government’s MTUHA, which is a paper-based record management system. By not solely focusing on patient encounters but by also looking at service demands, planning and resource utilisation, it helps build a sustainable system which can improve the Tanzania’s health system for the years to come
Even with reported benefits however these can also come at a cost such as de-skilling staff due to the system helping with diagnosis and treatment management and ultimately leading doctors, nurses, pharmacists and the wider multidisciplinary team to feel that they have a false sense of security, which could lead them to put too much faith in what the system is suggesting instead of relying on their own clinical judgement and I believe this is a problem presenting to all digital health systems globally.
As with every new digital system there comes limitations and negatives. One such negative from implementing GoTHOMIS was that it was implemented with a top-down approach which is significant as healthcare professionals are more likely to engage effectively with digital systems when system design is built around the users’ needs and experiences and as a result pre-planning and the implementation of GoTHOMIS wasn’t easy and several challenges arose which prevented the system from being adopted and implemented well. Mambile and Mwogosi (2025) found that the Tanzania government forced the roll-out quickly which meant that facilities were forced to accept the system without assessing thorough readiness. From the results they found that there was a lack of user engagement, with users not receiving adequate training and awareness of the system and without users on board the system won’t be used to its full capabilities. They also identified that there was a lack of infrastructure as the system needed a robust network, however the facilities current infrastructure was not designed to support this and as a result users experienced slow connectivity and poor system performance. Lastly, they identified compatibility challenges due to obsolete hardware being unable to integrate with the new system, which lead to most facilities needing to raise additional funding to support these changes which was then done on a minimal budget as they didn’t have the budget to accommodate all the changes they needed, thus roll-out was limited to certain PCs. Mwogosi et al. (2026) looked into the current state of electronic health records adoption and utilisation in Tanzanian and found that one major issue they had with implementing electronic health systems was that the country suffered from regular power outages stating that one participant ‘expressed worry about the effect of providing reliable, high-quality treatment and that the healthcare services offered would be jeopardised by power outages’. 
GoTHOMIS demonstrates the opportunities and difficulties of implementing digital health information systems in a resource-constrained setting. It’s development using local expertise lends well to creating technologies suited to national healthcare priorities however, implementation challenges demonstrate that by building and providing the technology alone will not guarantee success to a sustainable transformation and that all aspects including top down and bottom-up approaches need to be assessed to implement a digital system safely and effectively.
Evidence on the implementation of GoTHOMIS is limited and there is little long-term evidence evaluating GoTHOMIS against measurable patient outcomes. I have been unable to gather any specific evidence on whether it has in fact increased patient safety and health but rather it’s more statements from users and officials stating that it has, there is no tangible evidence or numbers to suggest this. 

Review of AI based diabetic retinopathy
Diabetic retinopathy (DR) is an eye condition caused by diabetes which can lead to sight loss if not detected and treated early and AI based diabetic retinopathy uses AI to formularise algorithm to autonomously screen for DR from fundus photos without the need of human input, although some systems are used in conjunction with human graders. AI retinopathy is a technology developed by commercial companies and researchers and includes examples such as EyeArt, RetinaLyze and Retmarker. 
One of the main benefits is faster results with companies such as EyeArt stating that accurate results can be delivered within 30 seconds and that AI patients are fast tracked to specialists (Eyenuk, n.d.) which reduces delays between screenings and referrals, while automation could enable trained graders to focus on more complex cases. Sehembi et al. (2025) conducted a systematic review and meta-analysis of 20,108 patients with diabetes of which 6476 patients were graded using AI while 13,632 patients were graded by human-graders. They found that ‘initial AI assessment of DR significantly increased uptake of follow-up appointments compared to human grader-based’ which suggests that AI screening is associated with an increased uptake of follow-up examinations which probably comes about from instant results being made available compared to a delay in assessment by human graders. 
Joseph et al. (2024) performed a systematic review and meta-analysis of AI based DR in a real-world setting and found that the use of a fondus camera with AI-based software has the potential to reduce workload of ophthalmologists and decrease the rates of misdiagnosis and missed diagnosis. In a primary care setting it can also help with early detection and management of DR and in remote areas can improve the efficiency of DR screening where access to trained ophthalmologists is limited.
Abràmoff et al. (2018) conducted a trial of an autonomous AI-based diagnostic system for detection of diabetic retinopathy in 10 primary care offices across the United States involving 900 participants. They classified that sensitivity measures the proportion of affected patients correctly and specificity measures the proportion without the target condition correctly and found that the system achieved 87.2% sensitivity and 90.7% specificity for detecting more-than-mild diabetic retinopathy. They stated, ‘Based on these results, FDA authorized the system for use by health care providers to detect more than mild DR and diabetic macular oedema, making it, the first FDA authorized autonomous AI diagnostic system in any field of medicine’. Even though this study proved that the system worked, it doesn’t prove that AI reduces blindness or improves quality of life.
Limitations of AI based DR are still being assessed but current findings suggest that there are still challenges regarding diagnostic reliability, implementation problems and the main negative being false results. Joseph et al. (2024) found that false negative results can lead to delay in treatment for patient as they would have to wait until routine physical examinations is performed, whilst false positives can generate unnecessary referrals, anxiety and add additional unneeded workload. One challenge with introducing an AI system for diagnostics is determining who is accountable if AI generates an incorrect result. Appropriate validation, monitoring and human oversight are essential to a safe implementation. 
Another limitation is that AI is generally expensive and Xu et al. (2024) suggests that the most cost-effective approach to DR screening is a semi-automative approach, where AI performs the initial assessment, followed by human review of DR positive cases. AI for DR screening is most needed in low-income areas however, the cost effectiveness of AI may be diminished by technology investment challenges, hindering their AI adoption. 
Evidence suggests that there is a demand for AI based DR screening especially in areas where demand exceeds the capacity of trained graders. The benefits of this are dependent on local infrastructure, resource, funding and correct implementation. Many studies undertaken were in higher income countries such as the USA and UK so findings may not transfer directly to other low-income countries or countries where their infrastructure isn’t as advanced to facilitate pathways to communicate easily and where funding to implement effectively is limited.
Overall, the evidence supports AI as a promising screening technology but it’s effectiveness should not be judged on its diagnostic accuracy alone, as many cases have a form of bias as some studies are funded by the systems developers as was the case with Abramoff et al. (2018). AI based DR screening should be seen as a tool used to strengthen screening pathways and enhance patient outcomes and diagnostics rather than solely replacing existing clinical judgement and expertise. 

Discussion
GoTHOMIS and AI based DR both aim to improve healthcare delivery and patient care; but they address different needs. GoTHOMIS focuses on integrating clinical and administrative information and has a top-down approach to achieve a need set out by its government and looks to bring an improvement to the nations digital transformation by integrating many systems under one umbrella, whereas AI based DR screening focuses on a specific diagnostic which is brought about by a rise in global cases of Diabetic Retinopathy and aims to reduce the amount of cases of a specific illness. Their comparison highlights that the value of digital transformation depends on both technological capability, effective implementation and sufficient funding. 
GoTHOMIS may improve information accessibility, workflow and resource management, while AI screening may increase diagnostic efficiency and support earlier identification of patients requiring treatment, however their evidence base differs. The evidence available for GoTHOMIS evaluates its implementation and user experience but lacks evaluation of its patients to determine measurable patient outcomes. The evidence for AI based DR screening provides real-world and patient data which is good evidence for diagnostic accuracy however this does not necessarily prove improved long-term visual outcomes and many cases look specifically at data and doesn’t take into account individual user experience, as I feel that many patients who are diagnosed by AI screening may feel that they have not been properly screened as there is currently a lack of confidence in AI as it is a newly emerging technology and hasn’t been fully accepted in the healthcare environment. 
When considering which technology appears to offer the greatest value, I feel that AI based DR screening has the best evidence to support a specific clinical function and does seem to fix the problem it was set out to fix, but GoTHOMIS perhaps offers greater value on the whole as it supports broader healthcare values and needs, and was brought about because of the countries needs to digitise their healthcare system to increase patient care and streamline their service but without substantial evidence to prove this has actually happened it’s hard to suggest GoTHOMIS over AI screening.
Implementation challenges affect both technologies. GoTHOMIS depends on a reliable infrastructure, appropriate training and staff engagement whilst AI screening introduces additional concerns brought about by false results and clinical accountability. I believe that neither system can deliver its full potential through software alone but still relies on organisational support, appropriate resourcing and funding, human oversite and ongoing evaluation/improvement.
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