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Abstract
The aim of the research is to identify different eye-related issues such as blurry vision, seeing blank or darkness as eye vision with poor night vision and these are indictaing the key symptoms of diabetic retinopathy. Hence, the lack of patient education and awareness about this chronic disease and its common symptoms can increase the risk of losing eyesight even at a young age.
The literature review is crucially examining the integrated patient education and the early screening programmes within the UK. This further mitigates the diabetic retinopathy progression identifying systemic behaviour and the policy-level barriers to effective implementation. In this section, the researcher examines the major facilitators of diabetic retinopathy screening and its uptake in the UK, focusing on the role of education, access, reminder systems. The involvement of healthcare providers has links to better management of Type-2 diabetes in adults.
The methodology chapter is determined to ensure exploring the systematic review on the effectiveness of patient education and early screening. The chapter is further determined to use systematic review tools for analysing the slowing of the course of diabetic retinopathy in the UK. The third chapter has descriptively presented the data selection and collection process to understand research validity, reliability and authenticity. The result chapter evaluates patient and system barriers limiting early diabetic retinopathy screening effectiveness in the UK. It implies for delayed detection and disease progression. The discussion shows the barriers, facilitators and policy interventions which are influencing diabetic retinopathy screening in the United Kingdom. The conclusion highlights patient, provider and system challenges while states technological-enabled screening, equitable access and improved public health strategies to reduce vision loss.
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[bookmark: _heading=h.5xlyo428lbm4]Chapter 1: Introduction
[bookmark: _heading=h.mkahfhkd72wr]1.1 Background of Research
Diabetic retinopathy represents the diabetic condition when people with diabetes experience eye disease. As per the views of Yang et al. (2022), diabetic retinopathy creates visual impairment and blindness which has been recognised by doctors as a complicated diabetic condition. Additionally, DM or Diabetes mellitus is one of the fastest spreading chronic diseases due to its prevalence mark at the global level. According to a recent investigation, increasing blood sugar level damages the blood vessels of the eye while people experience Diabetic retinopathy (AAO, 2024). Blurry vision, seeing blank or darkness as eye vision with poor night vision are the key symptoms of diabetic retinopathy. Hence, the lack of patient education and awareness about this chronic disease and its common symptoms can increase the risk of losing eyesight even at a young age. This research paper is aimed to explore the essence of patients' education as well as early screening to slow the spread and prevalence of diabetic retinopathy with logical arguments and evidence.
[image: ]
[bookmark: _heading=h.ug9vp8ous1g]Figure 1.1: Distribution Characteristics of DR
(Source: Yao et al. 2021)
According to recent reports, a considerable population of the UK has lost their eyesight in their working age as diabetic retinopathy or DR is a microvascular complication of diabetes. As opined by Scanlon et al. (2022), 3.54 million people in England and Wales have already registered as diabetic patients between 2018 and 2019. In addition, most of the UK population who are struggling with diabetic retinopathy is the young generation which is a growing concern for the UK government. On the other hand, Yao et al. (2021) stated that tendency of having DR is comparatively higher among the 40 to 69 age group in comparison to other age groups while females have higher DR in comparison to males. This implies the prevalence of DR among the UK population due to lack of public awareness and knowledge. 
The UK-based reports showcase, almost 90% of the population has T2D or Type 2 Diabetes among. Additionally, 1.3 million people in the UK are currently living without diagnosis (Diabetes, 2025). This implies the lack of educational knowledge among this huge amount of the UK population about DR diagnosis processes such as the early stage of screening. Hence, this research study will help to increase public awareness about the DR diagnosis and early stage of screening to avoid the risk of having DR. 
[bookmark: _heading=h.l2n2iuetf1fi]1.2 Problem statement and rationale
[bookmark: _heading=h.yj03n97pvr3n]1.2.1 Problem statement
The research study is focused on solving the problem of lower educational knowledge among the UK population about DR and early-stage screening to slow down the spread of DR. 
[bookmark: _heading=h.y1u6ymfj1jan]1.2.2 Rationales
[image: ]
[bookmark: _heading=h.go6x8tb3k8jn]Figure 1.2: Percentage of UK’s population with Diabetes between 2020 and 2024
(Source: GOV, 2025)
The above figure showcases the percentage of the UK's population with diabetes in the last five years which is growing every year. According to the above figure, the percentage of the UK's population with diabetes reached more than 50% in 2024 which is comparatively more than almost 20% in 2020 (GOV, 2025). This huge growth implies the growing risk of having DR due to high sugar levels which can damage eyesight as well. On the other hand, DR cannot be recognised without an eye screening appointment as it requires photographs of the back side of eyes (NHS, 2025). Effective integration of screening process is essential for determining the factors that inhibits early cause of DR and growth of health risk. Thus, the lack of public concern and awareness of this appointment can increase the chance of having DR without any diagnosis which can lead to losing eye vision completely. 
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[bookmark: _heading=h.7i9yv7bgdwm8]Figure 1.3: Total Rates of T2D across the UK as of 2021
(Source: GOV, 2025)
The above figure presents the total rate of T2D across the UK in the 2021 which can help to understand the growing risk of DR prevalence due to limited knowledge and public awareness. According to the above figure, West Midlands and England have the highest rates of population with T2D across the UK with more than 7.5% rate as of 2021 (GOV, 2025). This supports that the population of West Midlands and England have lowest awareness of T2D and its possible risk factors such as DR. On the other hand, visual acuity test, tonometry test and Fundus photography are some primary level DR diagnosis techniques which are considered in the UK (London Medical, 2025). However, people without knowledge of DR diagnosis techniques can reduce their potential to overcome this chronic disease on time.  
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[bookmark: _heading=h.6qw4urs6gse8]Figure 1.4: Differences between normal eye and eye with DR
(Source: NHS, 2022)
The above figure represents the difference between normal eye and eye with DR issue to understand the importance of patient education to diagnosis on time without any delay. It has been found that DR diagnosis requires appropriate laser treatment to diagnose the internal leakage in the back side of the eye (NHS, 2022). However, most patients have no knowledge of the DR diagnosis process along with limited affordability. On the other hand, it has been found that NIHR or National Institute for Health and Care Research has allocated £977,340 for treatment of people with DR (Parliament, 2025). This supports the initiatives of the UK government to improve DR-related healthcare services with maximum public affordability. However, limited knowledge of patients about this kind of Governmental initiatives can affect the progress at the same time. Therefore, increasing patient education is highly required to overcome the growing healthcare crisis among the UK population due to lack of awareness. 
Currently, the UK government has to prioritise patient’s education and awareness about the common symptoms, risk factors, treatment techniques and governmental initiatives to DR. This research paper is going to highlight some evidence-based key aspects of DR to slow down its impacts and spread among the UK population. Through the research outcomes, the healthcare industry of the UK can gain some insightful knowledge about further progress in the DR treatment process. 
[bookmark: _heading=h.cp9hserxhqj]1.3 Research aims and objectives
[bookmark: _heading=h.asgychyimljg]1.3.1 Aims
The research aims to explore the key factors that have influenced early screening as well as effective management of diabetic retinopathy among adults having Type-2-diabetes within the UK.
[bookmark: _heading=h.nrf9g8gyter3]1.3.2 Research objectives
· To identify patient-related, system-related and provider-related barriers to early screening of diabetic retinopathy.
· To explore facilitators that improves screening uptake and timely management of diabetic retinopathy.
· To assess current public health, improve interventions and policies aimed at reducing vision loss due to diabetic retinopathy in the UK.
[bookmark: _heading=h.kg70w0ysye58]1.4 Research Question
· What is patient-related, system-related and provider-related barriers to early screening of diabetic retinopathy?
· What are the facilitators that improve screening uptake and timely management of diabetic retinopathy?
· What is the current public health, improved interventions and policies aimed at reducing vision loss due to diabetic retinopathy in the UK? 
[bookmark: _heading=h.mel9nm1d62i1]1.5 Significance of the thesis
The research can help in evaluating the necessity of patient education as well as early screening regarding the slowing courses of diabetic retinopathy. It has been recognised that early screening as well as patient education are highly effective in slowing the course of diabetic retinopathy (DR) through enabling early diagnosis and improving patient self-management. Apart from this, the thesis research is going to contribute to national health priorities through producing beneficial recommendations to increase equity within diabetes-related eye care by focusing on individuals in the UK who have Type-2 diabetes. Based on this aspect, the evolution of this research can be a pivotal aspect for reducing the rate of blindness, as well as enhancing patient knowledge and management of diabetics. Apart from this, the research paper can evaluate the key barriers that are related to patient, system and provider’s early screening of DR. The research provides benefits for exploring the process to enhance the early detection of DR by enabling people about the health screening.
[bookmark: _heading=h.uhj87l8di03p]1.6 Methodological overview
The thesis will be conducted through a qualitative method in terms of accumulating secondary information. The information will be further interpreted through a thematic analysis in terms of fulfilling the research aims as well as objectives. Additionally, the methodological paradigm will be followed by a descriptive design and deductive approach in order to relate the accumulated information with theoretical perspectives. A high proportion of the eligible population attends routine retinal screening appointments. Thus, the influence of such a methodological approach can be beneficial in evaluating the effectiveness of patient education as well as early screening within the UK regarding the slowing course of DR. 
[bookmark: _heading=h.qurupt8veni0]1.7 Thesis structure
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[bookmark: _heading=h.gpnnt5tfeos3]Figure 1.5: Thesis structure
(Source: Self-developed)
[bookmark: _heading=h.mh1sb3dclm3l]

[bookmark: _heading=h.10sx1het7vu]Chapter 2: Literature Review
[bookmark: _heading=h.4ifdv6msqpl3]2.1 Introduction of the chapter
The cardinal consideration in the slowing progression of diabetic retinopathy (DR) is early diagnosis and educating patients. The literature review discusses qualitative and mixed-method studies conducted recently regarding barriers and facilitators to DR screening and management in the UK (Du et al. 2025). It then connects the results with the theory of health behaviour, the Theory of Planned Behaviour, and Challenges identified within patient education and early screening in the UK for the slow cause of diabetic retinopathy. The report also discusses assessing current public health, improving interventions and policies aimed at reducing vision loss due to diabetic retinopathy in the UK and clarify the means of intervention.
[bookmark: _heading=h.it3jbg3odx5a]2.2 Effectiveness of patient education and early screening in the course of diabetic retinopathy
The development of DR and the enhancement of sight, as indicated by the UK and international studies, are prevented through patient education and early screening. Behavioural intervention - The ISDR RCT (2023) reported that risk-based screening, with long intervals, was safe and cost-effective in personalised screening with stable rates of sight-threatening DR over 2 years, less screening burden 43-98% (Harding et al. 2023). The more one was screened, the higher the cost per case of treated screening. Research has also demonstrated that the beneficial effect of decreasing intervals in high-risk populations is that earlier disease threatening the sight is identified (Kingston University London, 2023). The extending intervals to the bi-annual range in low-risk groups postpone referral and adversely affect the outcome of some ethnic groups.
The patient education as well as early screening for the diabetic retinopathy are widely being effective within the prevention of vision loss. Safaan et al. (2023) discussed that education is considered to boost the awareness and the compliance for screening enabling timely treatment but its effective implementation needs integrated systems of culturally-customized matters. These are determined to mitigate the barriers such as cost and accessibility by often leveraging technology such as tele-ophthalmology for their broader reach. Owusu-Afriyie et al. (2022) have argued that education is determined to develop the understanding of DR those enquiries in motivating the patients for attending screenings, even if these have low health literacy or poor. It tends to see the retinal images and to receive the education that can positively shift attitudes and also behaviours towards diabetes management for the eye health. Therefore, the culturally appropriate materials and the community health workers are less particularly those that are effective awareness campaigns particularly for the rural areas.  
[bookmark: _heading=h.34ltteftso1u]2.3 Identifying patient-related, system-related and provider-related factors along with barriers in early screening of diabetic retinopathy
[bookmark: _heading=h.uvfi6v6g3i01]2.3.1 Patient related
Obstacles to early DR screening exist on a number of levels. At the patient level, ignorance and insensitivity are widespread challenges. A UK study established that a large number of patients were aware that diabetes may damage the eye, but they were not aware of non-symptomatic retinopathy or the risk of blindness in the absence of screening (Kropp et al. 2023). In a survey of screening providers, Prothero et al. (2021) determined that the providers perceived that, patients do not understand the risk of DR, which impedes uptake. Fear, anxiety, or fatalism can also prevent attendance: the feeling of guilt about the glycaemic control, fear of laser treatment, and fear of a diagnosis are widely mentioned as the reasons in patient interviews (Hudson et al. 2022). Lack of integration of eye screening with routine diabetes care was one of the reasons why patients in a recent qualitative survey of younger adults perceived screening as an additional burden.  Patients are additionally restricted by comorbidity and competing priorities. According to Aldadi et al. (2024), patients who have several other appointments or chronic conditions often miss eye screening (particularly when they have good vision). In a UK audit, Chanda et al. (2024) identified that health issues, mobility issues, transport issues, and poor appointment schedules were potent predictors of non-attendance among the long-term non-attenders. 
Chanda et al. (2024) discovered in an audit conducted in the UK that health complications, mobility issues, inadequate transportation, and poorly organized appointment schedules were significant predictors of non-attendance in long-term diabetic retinopathy screening. Patient-related factors and the barriers are well aligned with the early screening of the diabetic retinopathy; those can be categorised for the knowledge and the awareness gaps, psychological factors and also the logistical or socioeconomic issues. Chauhan et al. (2025) evaluated that major overarching barrier are aligned well with the DR; those are often asymptomatic within the early stages for leading patients to underestimate the need for the screening. Kropp et al. (2023) have also highlighted that several patients are aware of the diabetes but are also having poor understanding of the DR as its complications and that it can cause blindness. The patients are often believed as they do not need an eye exam for the treatment because if the vision is fine, they are not realizing the disease can progress silently until vision loss is irreversible. Ozioko and Kamalakannan (2024) determined that to ensure that the skilled people, equipment and the funds are present; those are required to especially have competed across multiple projects, the unrealistic initial budgets and the poor cost tracking leads to overruns. The lack of the necessary expertise within the teams are difficult for scouring external processes and to manage dependencies. 
[bookmark: _heading=h.g81cfu5sykej]2.3.2 System-related
Access, scheduling, and integration of services emerge as key impediments at the system level. A survey of diabetic eye screening attendance conducted in the UK has indicated inconvenient schedules, lack of communication concerning screening, and access to screening locations as major disincentive factors (Cushley et al. 2021). Screening providers have also reported regional disparities and logistical issues (e.g., where the cameras are located far away from the patients) to the DESP (Diabetic Eye Screening Programme) (Pardhan et al. 2024). The practitioners themselves indicate the absence of integration of DRS with other diabetes services, e.g., where the cameras are located far away from the patients in order to miss out on the opportunity to bundle care. Some reports claim that due to limited staffing or funds, appointment slots are inflexible, and waiting time is long (Chukwukaodinaka et al. 2025).
System-related factors as well as barriers within the early screening of the DR primarily revolve around access to care, resource availability and also the coordination of the services. Zaman et al. (2024) outlined several regions that are particularly ensured to focus on lower- and middle-income countries that lack organized national or systematic screening programs on logging instead of ad-hoc. Cochran et al. (2022) outlined that lack of the necessary retinal imaging techniques as well as treatment facilities are aligned well within the primary care settings for the remote areas as these are crucial to address the accessibility obstacle. In contrast, Aldadi et al. (2024) have outlined that long distance towards the healthcare centres as well as poor public transportation systems deter patients from attending appointments. The high costs of the screening and the treatments are especially aligned well within the systems as the patients pay out-of-pocket, presenting a major deterrent. Thus, the lack of comprehensive health insurance coverage is considered for the eye case as the key factor within lower screening rates. 
[bookmark: _heading=h.iv8k63dhxd63]2.3.3 Provider-related
All GPs or endocrinologists will stress the importance of screening of their eyes, or may not remind patients. In qualitative work in primary care, proactive contacting of patients, solid communication with screening services, and incorporation of reminder systems were more likely to be used by providers; those who did not do it were less likely to use them. Proactive contacting of patients, solid communication with screening services, and integrating reminder systems were more likely to be used by primary care providers, whereas those that did not had lower uptake (Ozioko and Kamalakannan, 2024). Sometimes, screening staff feel that non-attenders are non-compliant and do not deserve effort, and this could strengthen provider bias.
The provider-related factors as well as barriers involved within the early screening of the DR primarily revolve around the communication issues and the resistance constraints. Murugesu et al. (2022) have outlined that the providers face challenges regarding communicating information about DR and the serious, often asymptomatic, nature of the patients, especially those with lower health literacy. Poor doctor-patient interaction intended to focus on physicians appearing rushed or too busy can lead to patient dissatisfaction and the non-adherence with screening recommendations. Maluleke and Mahomed (2025) certain primary care physicians and the other non-ophthalmologist healthcare workers are determined to have limited knowledge or awareness of the DR and its screening guidelines, this further leads to failures to refer patients for timely eye examinations. Heavy work pressures as well as time constraints are busy clinics compromise as a provider’s abilities to spend quality time educating patients about the significance of regular screening and follow-up care. 
[bookmark: _heading=h.yuj0hr0zcx0]2.4 Exploring facilitators that improve screening uptake and timely management of diabetic retinopathy
The facilitators improve early screening and proper management of diabetic retinopathy (DR) in the UK among adults with type 2 diabetes. Rees et al. (2021) also found that the educational interventions were designed and enhanced patient knowledge regarding DR progression and the significance of early screening. Education helped to eliminate the perception of the risk and motivated individuals to take regular check-ups. The screening conducted within the communities of South Asian backgrounds would be addressed more adequately with the help of the visual aid and culturally-specific materials, which, in turn, contributed to the growth of the screening compliance rates (RamaiPalar and Sujatha, 2023).  Desai and De Silva, (2023) explain that text-based notifications and follow-up calls contributed to the attendance of diabetic eye screening programs. Reminders were constant, and patients became more responsible, which decreased the number of missed appointments. Thus, education and awareness is critical for awaking people about the benefits of early screening in diabetes control. 
The automated systems that were attached to the primary care and the availability and accessibility of locations of screening were also the facilitators of long-term engagement. According to Newman et al. (2024), the adherence was greater with flexible appointments, screening, and integration within the community and integration with already existing diabetic clinics. The benefits of the patients are less travelling and waiting time, perceived control of health behaviour, and the involvement of healthcare providers enhances the quality of the screening and management.  Sidaway-Lee et al. (2021) have established that proactive GP recommendations, empathy, and culturally sensitive communication had a beneficial impact on patient trust and motivation to implement them. The physicians who talked about DR as they assessed the diabetes were instrumental in including eye care in the larger diabetes care. Integrating education, systemic, and relational intervention would help in screening of the disease as well as its proper management at an earlier age within the UK. Patients who feel that healthcare providers are concerned about their well-being adhere to DR management significantly. Fears connected to the loss of sight and medical procedures may be addressed with the help of empathetic listening, non-judgmental attitudes, and personalized goal-setting. The integration of digital technologies can be considered one of the facilitators of the increased adoption of diabetic retinopathy (DR) screening. Harding et al. (2023) discovered that remote retinal imaging and diagnosis programs improved teleophthalmology in rural and working adults, and the barriers to access were reduced. The assistance of peers who might also understand the same experiences has led to increased motivation in the patients. Community involvement was also increased in the area of education on the ethnic minority groups through the community-based local health fairs and faith-based organizations. Together, these facilitators, including technological, social, institutional, and interpersonal ones, prove that the approach that is holistic and collaborative is essential to make the process of diabetic retinopathy screening and management in the UK sustainable.
Improving the screening uptakes as well as timely management of the diabetic retinopathy needs a multi-faceted approach that mitigates the allotment, provider and also system-level barriers. Pei and Li (2025) have outlined that key strategy are focused on patient education, improving access and also leveraging the technologies for ensuring effective follow-up. Several patients do not attend screening due to being unaware of the risk of vision loss or the belief within vision is fine. This further tends to provide personalized education having the rise of the DR and the benefits of early detection. Dar et al. (2023) evaluated that key usage of the fear of vision loss as an incentive but balances it with reassurance and also a sense of control over the disease. The practical inconveniences such as disturbance, lack of transport and the long waiting times are also significant barriers. This tends to locate the screenings centres within the convenient locations within the good transport links for example primary care clinics or the community centres. Thus, the use of the mobile screening units is determined to reach the underserved and the rural populations. 
[bookmark: _heading=h.uxi9nvipqmtc]2.5 Challenges identified within the patient education and early screening in the UK for slowly the cause of diabetic retinopathy
The extensive diabetic retinopathy (DR) screening infrastructure within the UK, late diagnosis remains a persistent issue, revealing systemic inefficiencies and the behavioural barriers within the healthcare framework. The National Diabetic Eye Screening Programme (NDESP) ensures that with the wide coverage, gaps persist within patent awareness, adherence and also equitable access. The UK’s screening attendance rate of approximately 82% might appear satisfactory. However, the remaining approx 18% represents a significant at-risk population that is particularly those from deprived socio-economic the ethnic minority backgrounds (Fair et al. 2023). Thus, this discrepancy questions whether the current model effectively integrates tube behaviour and the personal determinants of the health in promoting preventive screening. 
The primary challenge lies within patient education and the awareness, where several individuals with Type-2 diabetes underestimate significance of regular retinal check-ups until symptoms appear. The research has further shown the insufficient knowledge about the DR’s asymptomatic onset that contributes to delays within screening uptake. The programs such as DESMOND as well as DAFNE effectively develop glycaemia control but fail to incorporate specific ophthalmic education (DAFNE, 2022). The lack of integrated diabetes and vision health literacy fosters misconceptions that DR is an inevitable outcome of diabetes rather than preventable complications. Henceforth, there is a pressing need for cross-disciplinary educational interventions that simultaneously target diabetes self-management with ocular health awareness. 
[image: ]
[bookmark: _heading=h.r2dzzxstrz24]Figure 2.1: DAFNE care
(Source: DAFNE, 2022)
Equally significant are the socioeconomic as well as cultural disparities impacting participation with early screening. Studies such as Judah et al. (2022) demonstrate that the individuals from the lower-income groups, ethnic minorities and also the older adults are less likely to attend the regular screening appointments. The barriers involve limited transport access, inflexible appointment timings and the communication challenges with the healthcare providers. Cabellos-Garcíaet al. (2021) are also the factors that demonstrate the health literacy that cannot account for low participation, rather than multifactorial frameworks encompassing the social and physical determinants. Cultural beliefs about diabetes are parochially within the South Asian and the Afro-Caribbean communities are often associated with the disease progression with fate. Thus, reducing the perceived value of preventive screening and culturally tailored interventions must replace uniform national messaging. 
The system level, operational inefficiencies as well as fragmented care pathways restrict the continuity between the diabetes based on management and eye health services. Guo et al. (2025) describes a domino effect with poor glycaemic control initiates a cascade of the complications, yet primary care providers frequently fail to reinforce the significance of the eye screening during the routine diabetic review. Furthermore, the appointment reminders are based on consistency across the NHS trusts, undermining behavioural reinforcement mechanisms. The siloed approach contracts with the holistic principles of the patient-centred care that are advocated within the NHS Long Term Plan (Diabetes, 2021). Thus, evidence suggests that automated digital reminders with patient navigators significantly enhances attendance, the adoption remains uneven because of the financial and the realistic constraints.  
The COVID pandemic is further exacerbating inequalities through disrupting screening schedules and the delaying of diagnosis. Olvera-Barrios et al. (2021) explained that the services are having largely resumed, attendance recovery remains slower among the socioeconomically disadvantaged groups. The pandemic exposed the overreliance of the in-person career models and limited the adaptability to teleophthalmology or the digital education platforms. Therefore, the UK’s diabetic retinopathy management is determined to focus on framework appearance reactive rather than preventive by mitigating disease progression after the onset rather than preventing its occurrence through the continuous engagement process. 
Subsequently, Health provider-related barriers for example the limited consultation time and the inadequate training are determined to ensure culturally sensitive communication, further restructuring effective patient engagement. Jyotsna et al. (2023) stated that several general practitioners focused primarily within glycaemic readings rather than discussing the vision's risks, inadvertently prioritizing DR prevention. The situation underscores the mismatch between the clinical objectives and the patient perceptions of risks. Thus, training programs that emphasize motivational interviewing and cultural adaptive dialogue could bridge the gap.
[bookmark: _heading=h.a4vdb4yfqm2p]2.6 Assessing the current public health, improve interventions and policies aimed at reducing vision loss due to diabetic retinopathy
[bookmark: _heading=h.v0e1y24fkh1g]2.6.1 Current public health intervention to reduce vision loss
DR is recognised as one of the frequent complications of diabetes mellitus that is considered to be the leading cause of blindness among the working age population in most of the global countries. As per the opinion of Kropp et al. (2023) the presence screening approach for DR is considered to be not sufficiently effective as the disease is often undetected till the irreversible damage occurs to an individual. It has been recognised that DR comprises both chronic kidney as well as peripheral neuropathy that are the most frequent complication of DM. However, Scanlon (2021) has argued that the NHS in the UK has established an “Eye Screening Programme” in the year 2003 as well as achieved high population coverage with 2.70 millions in 2008. This signifies that the influence of the screening method has been an effective science for a long time that has positively impacted on the UK's population to a great extent. 
Implement affordable and accessible screening programs, integrating DR screening into routine diabetes care at all healthcare levels, including primary care. As per the analysis of Roberts-Martínez Aguirre et al. (2022) DR is considered to be one of the micro vascular complications of long-term progressive disease that leads to loss of vision among individuals at working ages. It has been recognised that great advances within medical care have suggested more patient-cantered care approaches that have influenced quality of life to a great extent. On the contrary, Tan and Wong (2023) have argued that the universal adoption of DR classification system such as “Early Treatment of Diabetic Retinopathy Study” as well as “International Classification of Diabetic Retinopathy” are considered to be effectively prognosticate the risk of disease progression. The global prevalence of DR has been expected to be increasing on a rapid rate over the next few decades; however, the availability of better structural retinal imaging has reduced the vascular abnormalities.  
[bookmark: _heading=h.k54tdk28qxd6]2.6.2 Improve interventions to reduce vision loss
Controlling blood sugar level, blood pressure as well as cholesterol is considered to be the improved intervention that has supported the treatment of DR to a great extent. As per the investigation of Do et al. (2023) then presence of intensive blood pressure control has been restricted within the primary group of individuals, having type 2 diabetes in terms of treating DR. However, individuals with normal blood pressure are considered to be less affected with DR. This signifies that blood pressure level is one of the major variants of DR that is required to be normalised in terms of protecting individual’s vision. On the other hand, Pardhanet al. (2023) have contradicted that diabetes is considered to be the leading cause of mortality and morbidity that leads to major health concerns among the population. Similar to the context, Dang et al. (2022) have stated that medications injected directly into the eye can reduce swelling and inhibit the growth of new, leaky blood vessels. Based on this aspect, regular dilated eye exams as well as timely treatment are considered to be crucial for preventing vision loss, as early detection significantly improves outcomes.
[bookmark: _heading=h.tz9ropgltnl]2.6.3 Policies to reduce vision loss
Policies that are aimed at reducing vision loss from DR focus on a multi-pronged strategy which includes early detection, regular screening, integrated care as well as risk factor control. As per the key findings of Donohue et al. (2023), the policy of evidence-based practice has been beneficial regarding the treatment of DR that causes vision loss among the working aged population. This signifies that public health policies establish guidelines for regular retinal examinations for all people with diabetes. However, Pappotet al. (2022) have argued that the frequency of screening depends on the type as well as duration of diabetes and the stage of retinopathy. It has been observed historically that DR has been the leading cause behind vision loss among middle aged adults. However, maintaining consistency with improved diabetes management as well as routine retinal photo screen has improved DR management to a great extent. 
As per the argument of Li et al. (2025) policies encourage close cooperation between primary care physicians, endocrinologists as well as ophthalmologists. This helps in ensuring that the eye screenings are considered to be the most integrated within the standard of diabetes care. Thus, clear as well as dynamic referral protocols are considered to be essential to ensure patients with sight-threatening diabetic retinopathy are quickly sent to a specialist for treatment. Purohit et al. (2025) have discussed that to reduce DR vision loss, public health must focus on the integrating synthetic, teleophthalmology-supported for annual screening within primary care by using AI for efficiency and to promote comprehensive disabilities self-care. The key policies are determined to involve the national screening programmes public-private partnerships for robust health data systems and to empower the patients with the health education for managing risk factors and to attend screenings. 
[bookmark: _heading=h.wbs1d94meksp]2.7 Theoretical implications
[bookmark: _heading=h.6wcgvnsztd37]2.7.1 Health Belief Model (HBM)
The application of HBM can be beneficial in evaluating the effectiveness of patient education as well as practice of early screening in terms of treating DR among the middle-aged population. As per the opinion of Tao et al. (2021) HBM is considered to be a theoretical framework that is used for guiding health promotion as well as diseases prevention programmes. It has been recognised that patient education, including explaining the purpose of screening as well as showing retinal images. This has been shown for improving attendance at follow-up appointments, especially among high-risk patients who are often non-compliant. Adopting the key concept of HBM, improving follow up appointments for screening showcases the perceived susceptibility aspects. This signifies an individual's belief regarding the risk of experiencing DR as well as increased awareness among the middle-aged population. As per the analysis of Zhu et al. (2021), patients may perceive their understanding of diabetes as high due to the presence of low actual knowledge of DR complications. This signifies that patient education as well as early screening practice is positively aligned with HBM’s key aspects to great extent. 
[image: ]
[bookmark: _heading=h.cv9a29cv3pga]Figure 2.2: Application of Health belief model
(Source: Influenced from Tao et al. 2021)
The HBM identifies six key factors influencing behaviour such as “perceived susceptibility, perceived severity, perceived benefits, perceived barriers, self-efficacy, as well as cues to action” (Ibrahim et al. 2024). Adopting the key concept of this theoretical model, educational interventions, such as screening methods, help reinforce the importance of managing blood glucose, blood pressure as well as cholesterol to slow the disease's progression. This signifies that the process of screening within the treatment of DR aligns with Perceived Severity and benefits of the HBM model. Similar to the context, Mogueo et al. (2021) have argued that education empowers patients with the knowledge and motivation in terms of managing diabetes effectively. This helps in reducing systemic risk factors such as high blood sugar and high blood pressure.
[bookmark: _heading=h.253y04tnzuea]2.7.2 Theory of Planned Behaviour
Theory of Planned Behaviour (TPB) presupposes that behavioural intention and consequently behaviour are determined by three constructs, which are attitude towards the behaviour, subjective norms, and perceived control of behaviour. Regarding the scenario of the DR screening, patient attitudes (beliefs about the benefits and burden of the screening) are contingent on the information of the patients, which includes their fears and outcome expectations. As a representative example, the attitude shift can be implemented positively by educating about the fact that vision loss is preventable (Li et al. 2020). Subjective norms are the sign of social pressure: provider encouragement, family, or peer encouragement are used to aid in screening uptake. According to research, the facilitators involve social support and provider recommendation (Hudson et al. 2022; Du et al. 2025). Perceived behavioural control quantifies the perceptions of the patients that they can attend screening, e.g., due to a transport or scheduling issue. All perceived control boosters are facilitators (flexible appointments or local screening sites), and all perceived access barriers (inflexibility in scheduling) are access barriers (Prothero et al. 2021; Cushley et al. 2021). TPB, thus, provides a powerful framework that can be applied in order to comprehend the impact of barriers and facilitators on the influence of screening intentions and behaviour.
[bookmark: _heading=h.zg9zqs9lyo1i]2.8 Conceptual Framework
[image: ]
[bookmark: _heading=h.lmnkowfjuj8l]Figure 2.3: Conceptual Framework
(Source: Inspired from Prothero et al. 2021)
The conceptual framework is grounded within the Health Belief Model and Theory of Planned Behaviour framework. It posits that the individuals' likelihood of participating within DR screening is crucial for perceived susceptibility. Benefits and the barriers shaped by socioeconomic contexts, the health system responsiveness, are focused on patient education and act as mediating the factors that determine the adherence and the early detection (Prothero et al. 2021). The integration of the frameworks is providing a multidimensional understanding of behavioural and the structural influences on DR management. 
[bookmark: _heading=h.ptf3a9f1xspj]2.9 Literature gap
The existing literature primarily focuses on the clinical management and the glycaemic control for neglecting the psychological and the behavioural factors that are influencing DR screening adherence; the studies within the UK have further explored the intersection of the patient education, cultural determinants and the systematic efficiencies. Furthermore, the integration of the eye health education is involved within the diabetes self-management programs that remain under-researched. The current NICE guidelines further lack emphasis on the behavioural strategies required for the enhancement of early screening uptake (NICE, 2024). Therefore, the study fills the gap by synthesizing multidisciplinary evidence for proposing the comprehensive, culturally sensitive and the policy relevant frameworks that can strengthen the national strategies. 
[bookmark: _heading=h.vbp7unvr6rw3]2.10 Summary of the chapter
The chapter critically examined the literature for diabetic retinopathy interventions within the UK, highlighting the complicated interplay between the patient education, behavioural barriers and also systemic challenges. Furthermore, despite the established screening programs, disparities persist because of the socio-economic, cultural and the service-related factors. The review further emphasized the limitations of current guidelines, that under-protease behavioural and the educational dimensions of care. The application of frameworks such as Health Belief Model and Theory of Planned Behaviour, helped in identifying critical determinants influencing screening adherence. Therefore, integrating patient-centred education, equitable access and culturally competitive communication is crucial for developing DR prevention and to reduce vision loss.
[bookmark: _heading=h.flzhuaz8p7h2]
Chapter 3: Methods & Methodology
[bookmark: _heading=h.wt4q7c5e5dvj]3.1 Introduction
The third chapter is going to present the data collection procedure and practices step-by-step, considered in this research. This includes research philosophy, ethical considerations, search strategy, database search process and grey literature. In addition, a data synthesis process with limitations or risk of bias identification is going to be presented in this chapter.
[bookmark: _heading=h.5hhnlxf4fs0g]3.2 Research philosophy /paradigm
Interpretivism positions knowledge as socially constructed reality is experienced subjectively and understood through meanings particularly attached to phenomena. Interpretivism privileges multiple, context-dependent understanding over a patient education and early screening (Meldgaardet al.2022). The aim is to explore the patient education and the early screening impact diabetic retinopathy progression, interpretivism enables a deeper understanding of healthcare practices and the patient engagement impacts disease management. The interpretivism philosophy is used as it values subjective experiences, perceptions and the health behaviours that allow the researcher to interpret findings from various qualitative and systematic studies critically (Lim, 2023). Thus, adopting interpretivism, this systematic review highlights the complexity of patient-provider interactions and the health education within shaping the diabetic eye care outcomes in the UK context. 
[bookmark: _heading=h.xkktvibhwnt5]3.3 Ethical considerations
Ethical considerations are fundamental to ensure credibility, transparency and the original research. The review maintained the high ethical standards by adhering to the academic integrity principles, avoiding plagiarism and to ensure proper citation for all included studies. The use of UK General Data Protection Regulation (GDPR), the Data Protection Act of 2018 and Copyright Act 1988 helps in regulating the data protection (Gov.uk, 2025). However, the ethical screening ensured that only studies approved by the relevant ethics committees are included. The systematic review process respected IP rights and prioritised the inclusion of peer-reviewed ethically approved publications; the research also complied with the institutional research ethics framework and followed PRISMA guidelines. 
[bookmark: _heading=h.wsnd0t42vo6z]3.4 Ethical approval requirements
The systematic review did not need formal ethical approval since it included analysing existing published data that is UK General Data Protection Regulation (GDPR), the Data Protection Act of 2018 and Copyright Act 1988. Every reviewed study has already been conducted under the ethical clearance from the respective institutions; the researcher did not access identifiable patent data or engage within interventions that could pose ethical risks (Feeney et al. 2021). The secondary systematic data is focused solely on synthesising evidence related to patient education and early screening for diabetic patients.  
[bookmark: _heading=h.tog70f242l4j]3.5 Research approach
The study employed a deductive research approach focused on existing theories and the frameworks to derive conclusions from secondary evidence. The deductive reasoning process was suitable for systematically reviewing literature on diabetes retinopathy prevention and testing pre-established hypotheses in regards to effectiveness and early screening (Almouqati et al. 2025). The study examined the existing evidence supporting the theoretical assumptions that informed patients to undergo the regular screening demonstrating slower disease progression. The deductive approach allows for the critical comparison of the previous findings, which enabled the synthesis of consistent patterns across several studies (Fife and Gossner, 2024). The systematic review-derived data from the behavioural health theories such as Health Belief Model that posits that awareness and the perceived susceptibility evoke preventive behaviour. The deductive lenses are also able to facilitate structured data analysis by linking theory to the evidence-based practices within diabetes care. Therefore, the general theoretical understanding towards specific evidence synthesis is able to support the current screening and the educational strategies. 
[bookmark: _heading=h.imho0xyazonn]3.6 Research strategy
The qualitative research strategy was employed for exploring and interpreting evidence from diverse studies about diabetic retinopathy prevention. The strategic is focusing within interpreting, perceptions and the outcomes rather than numerical data (Park et al. 2025). The research seeks for understanding patient education and screening impact on disease progression, a qualitative synthesis providing a deeper contextual analysis on patient experiences and the programme effectiveness. It further enabled thematic synthesis of recurring themes such as barriers to screening, patient awareness levels, healthcare accessibility as well as the role of primary care interventions, the quantitative meta-analysis the qualitative strategy facilitated interpretation of the heterogeneous studies that are varied within the design, population and the intervention types.  
[bookmark: _heading=h.jl3azabf468f]3.7 Study design
The research adopted a systematic review design for ensuring a transparent and replicable method for identifying, appraising and the synthesis of relevant evidence. The systematic review process followed the PRISMA framework. That provided structured guidance for the database searches screening and selection of studies. The review focused within the UK-based evidence published between 2020-2025 that evaluated patient education and the early screening programs for diabetic retinopathy. The design involved defining the clear research questions, developing inclusion and the exclusion criteria, employing the PICO framework for ensuring consistency. The design was ideal as to summarising findings from the large body of the existing literature with minimising bias (Brignardello-Petersen et al.2025). Thus, early screening contributes to delaying diabetic retinopathy progression in the UK healthcare system. 
[bookmark: _heading=h.dpytm74yfusd]3.8 Method of data collection
Data collected through systematic database searches across PubMed, Google Scholar, Science Direct and Cochrane using pre-defining search terms that are related to diabetic retinopathy and the early screening. The Boolean operators (AND, OR) are used to refine the outcomes. The secondary data are screened based on titles, abstracts and the full texts according to the inclusion and the exclusion criteria (Ratajczaket al.2025). The search was limited to the peer-reviewed articles published between 2020-2025 and is focusing on the UK population. 
[bookmark: _heading=h.rsna5753y9s3]3.9 Search strategy
Data search strategy is an essential task in terms of assuring maximum quality of research outcomes to address the research objectives accordingly. The collection of qualitative data has been considered as a suitable search strategy to ensure maximum data validity and reliability which are highly relevant to the research contexts. As per the views of MacFarlane et al. (2022), search strategy is used in systematic literature review to construct the searching time with reduction of searching complexities. This research has been conducted by following qualitative search strategy to achieve research aim with valid and reliable research outcomes. 
Table 3.1: Boolean Operator
(Source: Self-Created)
	Keywords
	Boolean Operators
(AND)
	Boolean Operators
(OR)
	Database
	Number
(n)

	“Diabetic Retinopathy”, “Patient Education” 
	“Diabetic Retinopathy” AND “Patient Education” 
	“Diabetic Retinopathy” OR “Patient Education” 
	PubMed
	 37

	“Early screening”, "Eye Examination”
	“Early screening” AND "Eye Examination”
	“Early screening” OR "Eye Examination”
	Google Scholar
	 37

	“Diabetes”, “Gestational”
	“Diabetes” AND “Gestational”
	“Diabetes” OR “Gestational”
	Science Direct 
	 38

	“Diabetic Retinopathy", “Screening”, “UK”
	“Diabetic Retinopathy" AND “Screening” AND “UK”
	“Diabetic Retinopathy" OR “Screening” OR “UK”
	Cochrane
	 38


[bookmark: _heading=h.r721pdi4q4os][bookmark: _heading=h.tazbjnschfa8]3.10 Framing the research question
Search Terms: “Diabetic retinopathy, patient education, early screening, UK, eye examination, gestational, diabetes, screening and retinopathy prevention. 
Table 3.2: PICO
(Source: Self-Created)
	PICO
	Search Terms

	Population
	Adults with the UK diagnosed with the diabetes or at risk of diabetic retinopathy 

	Intervention
	Patient education and the early screening programmes 

	Comparison
	Usual care or lack of the targeted education or screening 

	Outcome
	Slowed progression or the reduced incidents of diabetic retinopathy

	SETTING
	Systematic review for healthcare settings across the UK


[bookmark: _heading=h.wx929aldpk72][bookmark: _heading=h.rgm2pl272kdq]3.11 Database search procedure
The research has been conducted by selecting the most appropriate data search procedures where some characteristics of the database have been considered. According to the description by Wohlin et al. (2022), effective search strategy is important to ensure a successful systematic literature. Considering this aspect, the database search procedure has been designed to ensure successful systematic literature in this research. The characteristics which have been included during the data collection stage are presented below. 
· Research article includes key words based on search engine relevant to the research aim and objectives
· Research articles which are published between 2020 and 2025 
· Research articles which are peer-reviewed and available in PDF format with free accessibility 
[bookmark: _heading=h.yalkrx2x051m]3.12 Hand search
Hand research is all about the selected references based on characteristics to ensure maximum authenticity. This research has been conducted by collecting 12 peer-reviewed articles which are highly authentic due to the maximum validity and reliability. The selected references are published by institutes or organisations with proper volume, issue and page numbers which are accessible in authentic sources such as Google Scholar. In addition, the articles have been published with involvement of more than one author that supports that the articles have not been published individually. 
[bookmark: _heading=h.z096rtfe4upq]3.13 Grey literature
The selected 12 peer-reviewed articles are highly relevant to the research contexts such as Patient Education, Early Screening, UK and Diabetic Retinopathy. In addition to this, the selected articles have the potential to provide informative theoretical knowledge of the effectiveness of patient education and early screening as a prevention practice of diabetic retinopathy. Moreover, the selected references have produced insightful aspects relevant to UK’s diabetic retinopathy practices for analysing existing issues to solve them accordingly.
[bookmark: _heading=h.y03lmbrtxua7]3.14 Inclusion /Exclusion
Table 3.3: Inclusion /Exclusion
(Source: Self-Created)



	PICO OR ANY ACRONYM YOU USED
	INCLUSION CRITERIA
	EXCLUSION CRITERIA

	Population
	Adults aged >18 within the UK with type 1 or type 2 diabetes  
	Studies outside the UK or including paediatric populations 

	Intervention
	Education and the early screening programmes aimed within preventing or even slowing retinopathy condition 
	Pharmacological or the surgical interventions only 

	Comparison
	Usual care or the non-intervention groups 
	Studies without the comparison or any unclear intervention designs  

	Outcome
	Changes within retinopathy incidence, awareness or the adherence to the screening process
	The studies not reporting measurable or the thematic outcomes  

	SETTING
	NHS secondary systematic review healthcare facilities 
	Studies conducted within non=UIKL j healthcare systems 


[bookmark: _heading=h.9ukl2h5mx345]Table 3.4: Database searches
(Source: Self-Created)
	Database
	Search Dates
	Inclusion Year
	Search Results
	Excluded
	Included

	PubMed
	 03/02/23
	2021-2025
	 37
	 34
	 3

	Google Scholar
	05/02/23 
	 2021-2025
	 37
	 34
	 3

	Science Direct 
	 04/02/23
	 2021-2025
	 38
	 35
	 3

	Cochrane
	 06/02/23
	 2021-2025
	 38
	 35
	 3

	TOTAL ARTICLES
	 -
	 -
	 -
	 -
	12


[bookmark: _heading=h.ba49mdnm3gzt][bookmark: _heading=h.fn4braphevw]3.15 Study Selection
The selected research articles are supportive in producing more insightful aspects relevant to the diabetic retinopathy practices in the UK by improving education and early screening. According to the discussion by Cheong et al. (2023), secondary qualitative data offers more insights into the research contexts which is not possible in primary study. Considering this aspect, the secondary qualitative study has been selected in this research for ensuring more insights into the UK’s diabetic prevention practices. As a concluding remark, it can be stated that the selected articles can improve the UK’s diabetic retinopathy practices with strategic ideas relevant to patient education and early screening approach. 
[bookmark: _heading=h.ln7b0b70tlnr]3.16 Procedure of including and excluding the resources
Including relevant and valid references was the main focus of this research to produce informative research outcomes based on authentic databases instead of random sources. As per the perspectives of Blasini et al. (2023), inclusion and exclusion criteria are essential in clinical research to gather criteria-based records relevant to the healthcare system. Following this aspect, the inclusion and exclusion criteria have been set in this research to ensure criteria-based information relevant to the UK’s diabetic retinopathy practices. During the data collection phase, key characteristics for inclusion and exclusion resources have been conveyed to ensure maximum data authenticity, validity and reliability.
[bookmark: _heading=h.i4m1y01o0mm0]3.17 PRISMA chart
[image: ]
[bookmark: _heading=h.jov93ymj16aq]Figure 3.1: PRISMA Flow Diagram
(Source: Inspired by Al-Shamaet al.2024)
The PRISMA chart is used for ensuring transparency within the study selection. PRISMA is also used for maintaining systematic reviews and meta-analysis for showing the flow of information through different phases (Al-Shamaet al.2024). The total of 150 studies was initially identified through databases PubMed, Google Scholar, Science Direct and Cochrane. After removing duplicates (n=20) and screening abstract (n=50, n=10), 70 articles remained for full-text review. Following this exclusion of irrelevant or low-variability studies, 12 articles met all the inclusion criteria and are included within the final synthesis. The PRISMA flow diagram is visually summarising the process of identification, screening and inclusion for ensuring methodological rigor. 
3.18 QUALITY ASSESSMENT (QA)
Table 3.5: CASP
(Source: Self-Created)
	References 
	Inclusion criteria 
	Study settings
	Exposure measurement 
	Standard procedure 
	Confounding factors
	Strategy to deal confound factors 
	Outcome 
	Statistical analysis 
	Score out of 8

	(Grauslund, 2022)
	Yes
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	Yes
	Not Clear
	6

	(Upadhyay et al.2024)
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Yes
	Yes
	7

	(Haider et al.2021)
	Not Clear
	Yes
	Yes
	Yes
	Not Clear
	Not Clear
	Yes
	Yes
	5

	(Rafferty et al.2021)
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	Not Clear
	4

	(Simó and Hernández, 2023)
	Not Clear
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	Not Clear
	Yes
	5

	(Crew et al.2025)
	Yes
	Yes
	Yes
	Not Clear
	Not Clear
	Yes
	Yes
	Not Clear
	7

	(Varughese et al.2025)
	Not Clear
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Yes
	8

	(Zhang et al.2024)
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Not Clear
	Not Clear
	Yes
	3

	(Khouet al.2021)
	Not Clear
	Yes
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Yes
	1

	(Dai et al.2021)
	Yes
	Not Clear
	Not Clear
	Yes
	Yes
	Yes
	Yes
	Yes
	2

	(Chaurasiaet al.2023)
	Yes
	Yes
	Not Clear
	Yes
	Yes
	Not Clear
	Yes
	Yes
	4

	(Kim et al.2025)
	Not Clear
	Yes
	Yes
	Not Clear
	Not Clear
	Yes
	Yes
	Yes
	6


[bookmark: _heading=h.norhir24od10]Analysis 
The Yes and No options provide clear frameworks that are determined to evaluate the specific criteria that are related to the study's design and the execution. The Cant’s tell option has been used for the information that is not explicitly reported, which means the appraiser cannot make an informed judgment and is required to interpret the study's findings with caution. The Yes answer is indicated for meeting quality criteria that suggests a lower risk of bias as well as more reliable findings on the effectiveness of the interventions. Furthermore, no answer highlights the potential flaw within study’s design, conducting or the reporting that introduces bias for applicability of the results. Therefore, this further ensures the appraisal for determining the trustworthiness as well as applicability of the findings.
[bookmark: _heading=h.omfy7jtaj6hx]3.19 Data characteristics /extraction
The data has been searched in the authentic and reliable database by selecting specific publication years such as articles which have been published between 2020 and 2025. In addition, the data have been used only from specific databases such as Google Scholar, Science Direct, PubMed, and Cochrane. During Cochrane-based data selection process, “TYPE 2 DIABETES”, “DIABETIC RETINOPATHY”, “EARLY SCREENING”, “UK”, “MANAGEMENT”, “BARRIERS” and “FACILITATORS” have been considered during the data collection process to ensure maximum relevance to the research objectives. 
[bookmark: _heading=h.qy8c1qz6wswu]3.20 Data Synthesis
The selected data are highly relevant to the research objectives to solve the research problem in a unique pathway. Additionally, the collected data has synthesised the research objectives-based contexts to develop theoretical knowledge and understanding. Therefore, it can be said that the use of qualitative data has supported this research outcome to specifically address the current diabetic retinopathy practices in the UK for further improvements. 
[bookmark: _heading=h.g67a58bh2zc]3.21 Limitations of the research /risk of bias
The use of secondary qualitative data helped this research in producing valid and reliable data without any risk of bias due to the avoidance of raw data from primary sources. Additionally, the avoidance of primary raw data is helpful in terms of reducing the risk of collecting biased information about the diabetic retinopathy practices in the UK. However, it is necessary to mention that the use of only secondary qualitative research instead of considering combined data collection approach is a limitation due to avoidance of real-time data. The involvement of diabetic patients and healthcare professionals can be useful to enhance data validity with real-time data. During this stage, secondary data can be used to verify the primary raw data to ensure data validity and reliability. Therefore, it can be a justified limitation of this research. 
[bookmark: _heading=h.j9k6wbeec1q2]3.22 Summary of the chapter
The overall chapter has highlighted and evaluated the data collection process with detail description for a better understanding of the research outcomes quality, validity and reliability to address the research question. Therefore, it can be stated that the purpose of this chapter has been fulfilled with detailed information of the data selection process.


[bookmark: _heading=h.489p0x1hw5uo]Chapter 4: Results
[bookmark: _heading=h.ot23c1xintos]4.1 Introduction
This is the chapter which reflects the findings of the systematic review to determine the effectiveness of patient education and earlier screening to delay the course of diabetic retinopathy in the United Kingdom. It provides an overview of database search results, screening phases, and ultimate inclusion of studies into the study to define the study evidence, starting with thematic analysis.
[bookmark: _heading=h.3s7w6xcw4mfy]4.2 Systematic Search of Databases
Table 4.1: Systematic Search Results
(Source: Self-Created)
	Databases
	Search results
	Left after exclusion
	Inclusion results

	Google Scholar
	3258
	565
	8

	PubMed Central
	2456
	255
	5

	PubMed
	1889
	337
	3


[bookmark: _heading=h.2ertx1q7fdzs]Analysis 
The table shows that it has a stringent and transparent process of screening of three major databases. Though a large number of studies were initially found, a large number were confined to irrelevance, duplication or even failure to satisfy the inclusion criteria. Only twelve articles were left to be synthesised. This finding demonstrates the scarcity of very relevant evidence on patient education and early screening that is UK-focused.
[bookmark: _heading=h.3wcox8avnr6s]4.3 Data extraction
Table 4.2: Data extraction Table
(Source: Self-developed)
	Study
Author’s name
	Objective/purpose
	Setting/sample 
	Methodology
Study design was it appropriate or not 
	Strengths

	Weaknesses

	Results
/outcomes
	Conclusion
	Data extraction criteria (derived from learning objective 1
	Data extraction criteria (derived from learning objective 2 
	Themes for each article

	(Grauslund, 2022)
	To receive regular treatmentod DR and treat these before irreversible visual loss occurs
	
	Secondary analysis 
	Integration of AI
	Support less evidence for traditional therapeutic options for PDR
	existing algorithms may not necessarily integrate well with DR national screening
initiatives
	Diabetic retinopathy is a frequent complication in diabetes and a leading cause of visual impairment
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 1

	(Upadhyay et al. 2024)
	
	
	
	
	
	
	
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 1

	(Haider et al. 2021)
	To determine the IQVIA Medical Research Data (IMRD) disease burden, trends, and future forecasts for diabetic retinopathy (DR) and diabetes mellitus (DM).
	1 80 824 patients with DM
	 cross-sectional study
	A double exponential smoothing model was chosen to
cover the level and trend so that it developed a multidisciplinary approach
	The study is based on IQVIA Medical Research Data (IMRD), so that the report is biased on the experiment. 
	The DR, sight-threatening retinopathy (STR) and
The diabetic maculopathy prevalence figures in 2017 were
33.78%, 12.28% and 7.86% in IMRD
	Describe the differential rising trends
in the prevalence of DM and DR.
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 3

	(Rafferty et al. 2021)
	To determine the risk factors for having diabetic retinopathy (DR) in children and young people (CYP) with type 1 diabetes (T1DM) at first screening.
	4172 persons
	Mixed method
	Risk factors were determined using multivariate, multinomial logistic regression modeling and data acquired near the screening date.
	diagnosed under age 18 years 
	Diastolic blood pressure, greater HbA1c, and the length of diabetes were all linked to an increased risk of DR.
	Every extra year that a person with diabetes was diagnosed at age 12 or older increased their risk of developing DR.
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 2

	(Simó and Hernández, 2023)
	To prevent or reverse the early impairment of the neurovascular unit (NVU) is discussed
	
	Secondary analysis
	The development of diabetic retinopathy is suboptimal glycaemic control
	No information regarding the long-term effect of blood glucose control
	Uncontrolled hypertension could lead to the onset or progression of diabetic retinopathy
	The prevention of diabetic retinopathy based on modulating the modifiable risk factors
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 2

	(Crew et al. 2025)
	to identify ethical concerns related to AI-enabled diabetic retinopathy diagnostics and enable future research to explore these issues further.
	1878 papers
	narrative review
	Based on the global demography
	Data is collected from peer-reviewed articles 
	Negative effects in the context of clinical practice are lessened, informed patient decision-making is promoted, and bias in algorithm training data is minimized.
	AI-enabled diabetic retinopathy screening has the potential to enable screening at a scale that was previously not possible and could contribute to reducing preventable blindness
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 2

	(Varughese et al.2025)
	to decide on the cumulative incidence of DR and its component lesions by the Early Treatment Diabetic Retinopathy Study (ETDRS).
	9795 patients aged 50–75 years with type 2 diabetes mellitus
	Primary quantitative analysis
	Worked on optimising glycaemic control and intensive treatment of dyslipidaemia with fenofibrate and statin combination therapy
	Study specifically based on the LENS trial
	A field study demonstrated the significantly beneficial effects of fenofibrate in reducing the requirement for laser therapy, especially in preventing disease progression in patients with pre-existing DR
	DR culminated in the ACCORD-EYE (Action to Control Cardiovascular Risk in Diabetes-EYE) study.
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 1

	(Zhang et al. 2024)
	To investigate the non-linear relationship between diabetes mellitus (DM) duration and the development of diabetic retinopathy (DR)
	420 patients
	Primary analysis
	The analysis of DM duration and DR utilised a generalised additive model to identify both linear and non-linear connections.
	All clinical information was obtained through electronic medical records
	Identify a non-linear relationship between DM duration and DR in patients
	Once the DM duration exceeds 8 years, the effect reaches saturation, and no significant correlation is observed.
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 1

	(Khou et al. 2021)
	to improve visual
outcomes for people with diabetes using DR in Australia
	27 healthcare workers
out of 110 contacted completed a survey, and 145 patients referrals were reviewed
	Multimethod: survey and retrospective review of
referral forms
	Referral to an
optometrist for diabetic retinopathy, suitable for current dissertation
	The survey was done in Australia, which may differ from other demographic changes
	Benefit of improved patient
outcomes and increased awareness and knowledge of DR

	Screening programme for perceived to increase access
to diabetic retinopathy screening in regional, rural and remote areas of Australia
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 3

	(Dai et al. 2021)
	To facilitate the screening process by developing a deep learning system(DeepDR)
	466,247
	Mixed method 
	end-to-end and multi-task learning methods are used
	Research done on a specific demographic of China
	In the local validation dataset of 200,136 images, 12.99% of images had DR, among which 27.30% were mild NPDR.
	The development and validation of a deep learning-based DR screening system called DeepDR (Deep-learning Diabetic Retinopathy)
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 4

	(Chaurasia et al. 2023)
	To explore the epidemiology and
pathophysiology of DR, highlighting the global variation in its prevalence and the associated systemic risk
factors
	36 peer-reviewed articles
	Secondary qualitative method
	The study focused on progress in comprehending Diabetic retinopathy and novel treatment approaches
	Every participant in the systematic screening process goes through the same
screening process, but the disease is not the same for everyone. 
	The epidemiology and
pathophysiology of DR are explained in this article. 
	Describe the urgency of
developing novel preventive and therapeutic approaches for DR
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 4

	(Kim et al. 2025)
	To develop survival models to predict progression to PDR in patients with type 2
diabetes.
	10 million patients receiving care from the UC
Health system
	Primary analysis
	3 different models of screening is used ((Cox proportional hazards regression, Cox with least absolute
shrinkage and selection operator [LASSO] regression, and random survival forest [RSF])
	Risk factors included demographics, eye-related diagnoses
	Key
Independent risk factors summarised across all models were baseline age, race, and ethnicity
	demonstrated good discrimination across internal and external test
	This article supports objective 1 by providing data on DR therapy.
	This article supports objective 2 by highlighting broad evidence of taste-oriented exercise programs.
	Themes 4


[bookmark: _heading=h.2rnqmtv8ht4d]Steps Generation of themes using Braun and Clarke’s 6 dimensions:
Familiarisation with the data: The initial stage includes the transcribing data, reading and also re-reading it with noting down initial ideas and the potential patterns. 
Generating initial codes: It includes systematically organising the data within meaningful groups.
Searching for themes: 
The group ensured several codes for overarching the potential themes, so they gather every data that is relevant to each theme.
Reviewing themes: The phase assesses the themes that work in relation to the coded extracts and the entire dataset. 
Defining and naming themes: The stage includes the refining of the themes for coherent study about the data with a clear defining of the essence in every theme and in providing each a descriptive name. 
Producing the report: The final step includes the selection of the compelling data extracts as well as writing the final analytical narrative for effectively communicating the findings to the reader.    
[bookmark: _heading=h.6vifjjcyn302]4.4 Data synthesis
Theme 1: Identify patient-related, system-related barriers to early screening of diabetic retinopathy
The screening for the diabetic retinopathy in the early stage is vital for omitting the vision loss among diabetic patients who are suffering from it in the UK area. The barriers that involve the patient and system of the hospitality reduce the screening effectiveness and get delayed for early detection that negatively impacts on the patient. The barriers directly involved in the disease development so the national screening programmes are quite necessary for the diabetic retinopathy. The screening gets directly affected by the barriers and makes the continuity slow in progress (Varughese et al.2025). The limited awareness of diabetic retinotherapy is still a major concern among the patients in the UK because of the multiple barriers. There are several people who underestimate the asymptomatic nature of early-stage retinopathy that ultimately negatively affects their eyes, which is a vital part of their body. 
The misconceptions decrease the chances to early check-up urgency and create long-term visual risks asymptomatic nature of early-stage retinopathy (Upadhyay et al. 2024). Patients with shorter diabetes duration often think that screening is not necessary but without screening it is not possible to do regular dilated eye exams using efficient tools like OCT scans. The retinopathy risk increases gradually with disease duration and makes it more challenging to cure (Zhang et al.2024). The socioeconomic factors can influence the patient for screening programmes so that it can be detected in the early stage and chances for cure can get high. Many individuals from deprived communities suffer from the risks of this disease and they get more difficulties attending doctor appointments for work commitments. Travel constraints and caregiving responsibilities are one of the main reasons why patients fail to attend the screening programmes. There are other barriers like language, cultural beliefs also decrease the chances for check-up programmes, especially in the minority populations it is higher. 
The fear of diagnosis and anxiety lower the chances for the patients for retinopathy and this delay can lead to potential vision loss (Upadhyay et al. 2024). Poor glycaemic control and low adherence for the diabetes management increases the chances for screening avoidance that increases the risk for their vision loss too.  The limited understanding of this disease treatment often reduces the motivation to get cured from it and avoidance of screening higher the risk. Several studies suggested that delayed screening increases progression risk even when interventions are available right in front of them (Zhang et al. 2024). The care pathways between early care and detection and ophthalmology further weaken the screening coordination and increase the risks among the patients. 
Theme 2: To identify provider-related barriers to early screening of diabetic retinopathy
Diabetic retinopathy (DR) remains one of the most impactful consequences of diabetes, particularly among individuals diagnosed at a young age. Rafferty et al. (2021) have mentioned studies conducted among young children and adults, which stated the efficiency of intensive insulin therapy. Systematic screening programmes in this regard have been introduced in the UK to be conducted after twelve-years of age. However, the International Society for Paediatric and Adolescent Diabetes suggests starting the screening process at 10 years of age. This difference in medical treatment interest eventually creates confusion among the young patients, which may delay their diagnosis and treatment process. 
The results in this study have shown immediate diagnosis of type 1 diabetes (T1DM)-related DR symptoms. In this regard, Rafferty et al. (2021) have mentioned that managing the BP regularly with a safe glycaemic-index parameter can help DR patients avoid further deterioration. Maintaining blood sugar levels or medication depends greatly on dietary habits, regular lifestyles and family or economic support of the DR patients. As health-care centres cannot directly control these matters, it creates a barrier to providing sufficient treatment. Simó and Hernández (2023) have also mentioned the clinical perspective of DR and the latest treatments available. Even though vascular endothelial growth factor (VEGF) drugs, laser photocoagulation and intravitreal glucocorticoids insertion can help alleviate the symptoms, the costs for these medicines may be unaffordable for many. 
Hence, making the DR treatment more personalised and affordable can reduce DR patients’ concerns to a great extent. Simó and Hernández (2023) also mentioned that the DR symptoms may worsen with a poor lifestyle of the patients, such as smoking, lack of physical activities, less intake of vitamins or balanced diet and poor weight management. These can only be regulated by patients themselves and their self-driven efforts. Clinicians or healthcare providers can only guide the DR patients to maintain a healthy lifestyle, but varying patients’ backgrounds might not always allow them to stay healthy. Moreover, appropriate clinical measures also impact patient outcomes.
Poor infrastructure or technical support may also create barriers regarding healthcare outcomes for DR patients. Crew et al. (2025), in this regard, have mentioned that skilled staff are needed for accurate diagnosis. However, the lack in skills and training among the healthcare workers may delay in diagnosis and thus treatment. Hence, the authors suggested the use of AI to accelerate diagnosis process, screening and mitigate delays or expenses. However, the inaccuracy or biases in results due to anomalous AI-algorithms still remain under question. Scrutinising these ethical-challenges relates to AI-support requires much attention of healthcare providers.
Theme 3: Explore facilitators that improve screening uptake and timely management of diabetic retinopathy. 
Technological implementation to improve screening programs can help uptake and timely manage DR to improve visual outcomes among patients with diabetes. Grauslund (2022) states that the implementation of AI-supported screening programs, telemedicine, and risk-based screening intervals has high sensitivity and specificity in detecting optical treatment of patients with DR. This AI implementation also provides more economic options to the healthcare system. This technological innovation reinforces the theme by contributing to earlier detection, dosing efficiency, and on-time referral by increasing screening attendance and management. The fundamental and AI-integrated screening models are recognised as significant contributors to enhanced care delivery in diabetic retinopathy. According to Haider et al. (2021) the prevalence of diabetic retinopathy is significant, and it is increasing in the UK. Additionally, it is essential to develop sufficient preventative measures and optimise care pathways through planned disease burden projections. The finding confirms that the data-driven planning, early detection and anticipative service design are the enabling factors of timely screening and management of DR. 
The alignment of the need with respect to the population enables epidemiological prediction to allow specific screening measures and enhance early diagnosis as well as follow-ups. The national screening programme with trained primary healthcare staff, retinal screening, and tele-reading services showed a higher number of patients having screening, detection, and more awareness about DR (Khou et al. 2021). The finding supports the theme by demonstrating decentralised screening, workforce training, and tele-ophthalmology that enhance access to people from underserved regions, on-time referral, and management. Altogether, these support infrastructural changes in screening programs to achieve effective facilities for all, elimination of delay and enhancing screening uptake.
Theme 4: Improving Interventions and Policies Aimed at Reducing Vision Loss from Diabetic Retinopathy in the UK
Diabetic retinopathy (DR) is also the cause of blindness among the United Kingdom population, especially among those who have long-term diabetes, thus necessitating the introduction of effective practices to counter blindness as well as the establishment of strong policy frameworks. Pragmatic data shows that though education of the individual patient and early screening has shown attempts, their overall effectiveness is conditional with their incorporation into health structures that are strengthened with the backing of holistic policies (Kim et al. 2025). It is highly emphasised that in order to detect the disease in its earlier stages, regular screening should be used, although the effects of the programmes are often different, due to the geographical differences in access to services and health facilities. Standardised screening routes functioning at par with similar processes all over and offering non-discriminatory services and encouraging patient involvement are thus required in overcoming these throughputs. Additionally, the integration of digital health-related technologies, such as automated reminders and electronic health records, could help simplify patient follow-ups, as well as increase the compliance with the screening schedules. 
The reviewed literature recommends the policy of healthcare professionals and policymakers to focus on patient education as a component of a broader approach to the inequities in care access, particularly to underserved and at-risk groups. Adaptation of educational interventions to cultural diversity and using technology in educational campaigns can further enhance the response and compliance, thus minimising the later complications like vision impairment (Chaurasia et al. 2023. The other major challenge however is the task of countering the socioeconomic and ethnic differences that still persist in influencing screening uptake. Studies indicate that it is vital to have policies that focus on vulnerable groups by using culturally sensitive education, adaptable screening models, and community-based interventions. It has also been shown that by integrating patient education into community health initiatives it is possible to maximise the impact by achieving persistent behavior change and empowering individuals to actively participate in the management of ocular health. 
The progression of diabetic retinopathy can also be decreased through strengthening the interface between patient education, screening, and treatment through icy clearness of referral pathways. Continuation care policies (reminders to do screening again, straight access to the retinal specialists) will guarantee that people who are already identified to be at risk are intervened on in time. To conclude, minimising vision loss due to diabetic retinopathy in the United Kingdom does not require individually-isolated measures, the only way is a comprehensive, policy-level approach that will incorporate early screening, patient education, and equitable access to healthcare services (Dai et al. 2021). This can help to create a stable regime that will curb the progression of DR and reduce the rate of vision loss in the population. This strengthening of the policy framework that includes full digital solutions, increased community involvement, and culturally sensitive interventions will ensure successful screening and education among the most vulnerable individuals in the UK, which eventually will promote the health of the eyes of the most diverse demographics in the UK.
[bookmark: _heading=h.48qz3s3vymcm]4.5 Summary of your main findings
Theme 1 demonstrates that patient-level and system-level barriers are significant obstacles to early screening of diabetic retinopathy (DR) in the UK. The lack of awareness, a wrong understanding of the symptoms of the early stage of DR, and the perceived lack of urgency decrease the prevalence of screening, especially in patients with a shorter duration of diabetes (Upadhyay et al. 2024, Zhang et al. 2024). Social economic factors such as employment, travel challenges, caregiving and deprivation are additional factors that restrict access to screening services. Some avoidance factors arise due to cultural beliefs, language barriers, and fear of diagnosis. Additionally, the fragmented care pathways between primary care and ophthalmology undermine continuity of screening and follow-up. Altogether, these barriers are predisposing factors to the occurrence of late detection and disease progression. Theme 2 reveals that the issue of the capacity of health care providers and systems has a strong impact on the early DR screening. The differences in national programmes' screening age recommendations and the international recommendations confuse and delay the diagnosis of younger patients (Rafferty et al. 2021). There is also the limitation on the provider to regulate lifestyle risk factors, including diet, exercise and glycaemic regulation that are strongly dependent on the social and economic background of patients. Moreover, high prices of advanced DR treatment and poor infrastructure, the lack of personnel training, and diagnostic capacity inhibit the provision of timely medical care (Simo and Hernandez 2023; Crew et al. 2025). Although implementation of AI-assisted diagnostics is being suggested as a remedy, the issues of accuracy, bias, and ethical control still exist.
Theme 3 recognises facilitators that can improve screening of DR uptake and timely management. Artificial intelligence-based screening, telemedicine and risk-based screening intervals are among the technological advances that enhance the accuracy of detection, efficiency, and cost-effectiveness (Grauslund, 2022). Epidemiological tests and population-wide data can assist in future service planning and targeted approaches to screenings in accordance with the disease burden (Haider et al. 2021). Additionally, decentralised national screening programmes, which include trained primary healthcare employees and tele-ophthalmology, can enhance access, awareness, and timeliness of referrals, especially in underserved groups (Khou et al. 2021). The theme 4 describes the policy-level interventions, as opposed to unilateral actions, that should reduce vision loss due to DR. Digital health integration, standardised screening pathways, automated reminders and electronic health records enhance follow-ups and compliance in effective management of DR (Kim et al. 2025). The policies that address socio-economic and ethnic disparities have a sensitive educational perspective, community-based interventions to enhance equitable access of the patients in long-term engagement by maintaining personalised patient history (Chaurasia et al. 2023). However, the enhanced referral pathway and community-based care policies facilitate on-time intervention and long-term visual outcomes.
[bookmark: _heading=h.6wf90npljve]4.6 Conclusion
The chapter brought out the results of the systematic review, which showed the milestone themes regarding patient education, early screening and policy intervention concerning diabetic retinopathy in the United Kingdom. The findings show that coordinated, fair, and policy-based strategies are required to help decrease disease progression and fewer the cases of vision loss in affected groups.
	
[bookmark: _heading=h.cjvco8fmxj9r]

[bookmark: _heading=h.qgvqrnuoxqm3]Chapter 5: Discussion
[bookmark: _heading=h.ca89dvik9qd4]5.1 Discussion Title
In this discussion, the systematic review findings have been critically analysed concerning the relevance of the research findings to patient education, earlier screening and policy-based interventions to diabetic retinopathy in the United Kingdom. It will consider how the identified themes will jointly answer the disease progression, healthcare inequalities, and service integration and connect the discoveries to the research goals and objectives to make wider implications on practice and future research.
[bookmark: _heading=h.378frt79dov3]5.2 Introduction
This chapter relates the results found in Chapter 4 by critically examining the usefulness of patient education and early screening in the United Kingdom to retard the development of the diabetic retinopathy process. The discussion is based on the synthesis of evidence provided by the thematic findings and the comparison between the results of the studies to determine consistency, strengths and limitations. It also assesses the extent to which the results can answer the research questions and pinpoint the contribution of healthcare systems and policy frameworks in ensuring the provision of sustainable and equitable diabetic eye care.
[bookmark: _heading=h.5bqqq4hnktb]5.3 Discussion
[bookmark: _heading=h.b7flzgutox79]5.3.1 Critical evaluation of findings and comparison
Quantitative Generic Data Extraction
Table 5.1: Quantitative Generic Data Extraction
(Source: Self-created)
	Details of study
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5
	Study 6

	Date of data extraction
	6 January 2026
	6 January 2026
	6 January 2026
	6 January 2026
	6 January 2026
	6 January 2026

	Title 
	Fenofibrate therapy in reducing the progression of diabetic retinopathy: revisiting the FIELD and ACCORD-EYE studies through the LENS trial.
	Nonlinear relationship between diabetes mellitus duration and diabetic retinopathy.
	Risk factors for diabetic retinopathy at first screening in young people with type 1 diabetes.
	Disease burden of diabetes and diabetic retinopathy in the UK.
	A deep learning system for detecting diabetic retinopathy across the disease spectrum
	Time to progression to proliferative diabetic retinopathy in type 2 diabetes.

	Source
	Eye
	Scientific Reports
	Eye
	BMJ Open
	Nature Communications
	JAMA Network Open

	Purpose of study
	Assess pharmacological impact on diabetic retinopathy progression
	Examine relationship between diabetes duration and retinopathy risk
	Identify predictors of retinopathy at first screening
	Estimate UK disease burden and future projections
	Validate AI accuracy for retinopathy detection
	Predict time to proliferative diabetic retinopathy

	Study design
	Secondary quantitative analysis of clinical trials
	Observational cohort analysis
	Cross-sectional registry analysis
	Cross-sectional population database study
	Diagnostic accuracy validation study
	Longitudinal cohort survival analysis

	Population
	Adults with type 2 diabetes
	Adults with diabetes mellitus
	Children and adolescents with type 1 diabetes
	UK adults registered in primary care
	Patients undergoing retinal imaging
	Adults with type 2 diabetes

	Sample size
	Over 10,000 pooled trial participants
	Over 20,000 patients
	Approximately 1,700 participants
	Over 7 million patient records
	466,247 retinal images
	Over 14,000 patients

	Criteria for diagnosis, illness type etc
	Diabetic retinopathy graded using ETDRS criteria
	Clinically diagnosed diabetes and retinopathy
	Retinopathy identified during first screening
	Diagnoses coded in primary care records
	Retinopathy classified using severity grading
	Clinically confirmed proliferative retinopathy

	Any secondary characteristics such as diagnosis
	Lipid profile, HbA1c, disease duration
	Duration of diabetes, age
	HbA1c, blood pressure
	Socioeconomic deprivation, comorbidities
	Image quality, disease severity
	Age, ethnicity, diabetes duration

	Exclusion criteria
	Non-diabetic retinal disease
	Missing clinical data
	Incomplete screening records
	Unregistered patients
	Poor-quality images
	Previous proliferative retinopathy

	Inclusion criteria
	Diagnosed type 2 diabetes
	Confirmed diabetes diagnosis
	Diagnosed before age 18
	Registered UK primary care patients
	Labelled retinal images
	Diagnosed type 2 diabetes

	Setting
	Multinational clinical trials
	Hospital-based datasets
	National diabetic eye screening programme
	UK primary care system
	Multicentre international datasets
	Healthcare systems

	Intervention
	Fenofibrate therapy
	None
	None
	None
	AI-based retinal image analysis
	None

	Comparator
	Placebo or standard care
	Duration categories
	Presence versus absence of retinopathy
	Regional comparisons
	Human graders
	Non-progressors

	Outcomes 
	Fenofibrate significantly reduced diabetic retinopathy progression and laser treatment requirement, particularly in patients with pre-existing retinopathy. 
	Diabetic retinopathy risk increased nonlinearly with diabetes duration, the importance of duration-based screening stratification and earlier monitoring interventions.
	Higher HbA1c, longer diabetes duration, and elevated blood pressure significantly increased retinopathy risk at first screening, indicating the need for early metabolic control and timely ophthalmic assessment.
	Diabetic retinopathy prevalence and sight-threatening disease are projected to rise substantially in the UK.
	The deep learning system demonstrated high sensitivity and specificity across all retinopathy stages, supporting artificial intelligence as a scalable tool for improving early detection and screening efficiency.
	Median progression time to proliferative diabetic retinopathy varied by age and diabetes duration, prediction models to inform personalised screening intervals and early intervention strategies.

	Adverse effects
	Minimal and manageable
	Not reported
	Not applicable
	Not applicable
	None reported
	Not applicable




[bookmark: _heading=h.iflkk5ci6pq2]Analysis
· Effectiveness of Early Screening and Therapeutic Interventions: In the above quantitative findings states that early screening, pharmacological intervention and AI diagnostics are slow diabetic retinopathy progression. The analysis indicates that early screening improves timely referral and treatment initiation. The pharmacological therapies demonstrate sustained benefits when combined with the regular monitoring. AI diagnostics can enhance sensitivity, reduce grader variability and support scalable screening implementation.   
· Role of Risk Stratification and Technological Integration in Early Detection: The outcomes support risk-stratified screening approaches, diabetes duration, glycaemic control and technological integration as critically evaluates effective early detection. Risk stratification enables personalised screening intervals, improving resource efficiency and detection accuracy. Integration of artificial intelligence supports predictive modelling and clinical decision making.
Qualitative Generic Data Extraction
Table 5.2: Qualitative Generic Data Extraction
(Source: Self -created)
	Details of study
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5
	Study 6

	Date of data extraction
	Jan 2026
	Jan 2026
	Jan 2026
	Jan 2026
	Jan 2026
	Jan 2026

	Title
	A narrative review of the advances in screening methods for diabetic retinopathy
	A Narrative Review of Ethical Issues in the Use of Artificial Intelligence Enabled Diagnostics for Diabetic Retinopathy
	Evaluation of the initial implementation of a nationwide diabetic retinopathy screening programme in primary care
	Diabetic retinopathy screening in the emerging era of artificial intelligence
	Advancement in understanding diabetic retinopathy: a comprehensive review
	What else can we do to prevent diabetic retinopathy?

	Source
	Cureus
	Journal of Evaluation in Clinical Practice
	BMJ Open
	Diabetologia
	Cureus
	Diabetologia

	Purpose of study
	Review advances in early DR screening technologies
	Examine ethical challenges of AI-driven DR diagnostics
	Assess real-world screening programme implementation
	Discuss AI integration into DR screening
	Summarise DR pathophysiology and prevention
	Explore prevention beyond conventional screening

	Study design
	Narrative review
	Narrative ethical review
	Multimethod qualitative evaluation
	Conceptual review
	Narrative literature review
	Expert commentary

	Population
	Not applicable
	Patients, clinicians, systems
	Primary care patients and providers
	Not applicable
	Not applicable
	Not applicable

	Sample selection
	Peer-reviewed literature
	Peer-reviewed literature
	Programme participants
	Peer-reviewed literature
	Peer-reviewed literature
	Expert synthesis

	Sample size (number)
	Not applicable
	Not applicable
	Mixed-method cohorts
	Not applicable
	Not applicable
	Not applicable

	Age
	Not reported
	Not reported
	Adults with diabetes
	Not reported
	Not reported
	Not reported

	Education, years
	Not reported
	Not reported
	Variable
	Not reported
	Not reported
	Not reported

	Ethnicity/race
	Not specified
	Conceptually discussed
	Multi-ethnic
	Not specified
	Not specified
	Not specified

	Religion
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	Setting
	Global healthcare contexts
	Clinical and policy settings
	Primary care screening services
	International screening systems
	Global clinical literature
	International clinical contexts

	Primary diagnosis at time of event exposure
	Diabetes mellitus
	Diabetic retinopathy
	Diabetes mellitus
	Diabetes mellitus
	Diabetic retinopathy
	Diabetic retinopathy

	Outcomes 
	Identified emerging imaging, teleophthalmology, and AI tools improving early detection. 
	Highlighted ethical concerns including algorithmic bias, transparency, accountability, and informed consent, stressing the need for governance frameworks before widespread AI deployment in diabetic retinopathy screening programmes.
	Demonstrated improved screening coverage and access, revealed operational barriers such as workforce limitations, referral delays, affecting programme effectiveness.
	Emphasised AI’s potential to enhance screening accuracy and efficiency, while cautioning against over-reliance without clinical oversights.
	Synthesised evidence on DR mechanisms and prevention, stressing early screening, glycaemic control, and multidisciplinary care as critical to reducing long-term vision loss.
	Proposed prevention strategies targeting neurovascular protection, systemic risk control, and early intervention beyond screening. 

	Adverse effects
	None reported
	Ethical risks identified
	Implementation challenges
	Potential algorithmic bias
	None reported
	None reported


[bookmark: _heading=h.bdlf0dwi9q1n]Analysis
· Evaluation of screening and prevention approaches: The qualitative findings improved early detection through AI. The ethical governance, workforce readiness and equitable access remain critical influencing screening effectiveness across healthcare systems. The articles emphasise the importance of patient education, integrated referral pathways and continuous professional training. Preventive strategies require alignment between technological innovation and policy frameworks to ensure sustainable adoption. Long-term effectiveness depends on ethical oversight and consistent resource allocation. 
· Comparison of system level and patient centred outcomes: The enhancement of the screening coverage and diagnostic accuracy demonstrate patient outcomes. The patient engagement barriers and implementation inconsistencies limit sustained preventive impact within real -world diabetic retinopathy programmes. The findings indicate the system efficiency alone does not ensure improved patient experiences. Patient-centred communication, cultural sensitivity and follow up mechanisms significantly influence attendance and adherence. Addressing social determinants and service accessibility is essential for achieving equitable and durable screening outcomes. 
[bookmark: _heading=h.ee6whu8a82jx]5.3.2 Discussion of themes with research question Critique the studies
Theme 1: The first theme is related to the Research question “What are patient-related, system-related and provider-related barriers to early screening of diabetic retinopathy?” The screening for the diabetic retinopathy is the first stage to detect the disease and this also prevents irreversible vision loss. The patients with this disease often underestimate the screening’s effectiveness and because of that the barriers continue in the United Kingdom and increase the patient numbers who are suffering from it. This Diabetic retinopathy has an asymptomatic nature of early-stage and because of that the avoidance to attend it increases. Upadhyay et al. (2024) showed that patients often avoid the urgency of screening because in the early stage the symptoms aren’t visible and this delay led them to delayed detection and created barriers for the cure treatment. Zhang et al. (2024) highlighted that a nonlinear relationship between diabetes duration and DR risk reveals the patients with shorter risk often underestimate the necessity of screening. Matsuzakiet al. (2022) showed that less awareness of the disease decreases the chances of screening among patients. The early care screening programme is a vital stage that needs to be attended to decrease the risk of the disease.   
Theme 2: The second theme is related to the research question “What are the facilitators that improve screening uptake and timely management of diabetic retinopathy?” Provider related barriers significantly impact the screening uptake and also the management quality. Rafferty et al. (2021) highlighted discrepancies between national UK screening policies and international recommendations for the screening programmes age for the younger patients with type1 diabetes. The lack of awareness of the disease, underestimation and assumptions create more confusion among the patients and significantly delay the diagnosis and start the cure treatment. The other issues like clinical management challenges also create barriers and lower the provider effectiveness. The intensive glycaemic control and blood pressure management are the vital factors for the treatment process but healthcare providers have limited influence over a patient's lifestyle as they can’t control the dietary habits of a patient. Simó and Hernández (2023) have shown that even advanced treatments like anti-VEGF therapy are present, high cost of treatment limits the expense for cure treatment among patients. The cost of the treatment should be lower so that the patients can afford the clinical facilities and cure the disease.
Theme 3: The third theme is related to the question “What are the current public health, improved interventions and policies aimed at reducing vision loss due to diabetic retinopathy in the UK?” The innovation of technologies has a significant impact on the improved screening uptake and management. Grauslund (2022) highlighted that AI–enabled screening, telemedicine and risk-based screening increases the sensitivity and also shortens the cost of the treatment. The technologies boost the screening programme attendance and also increase the effectiveness for accessibility and reduce the waiting time among the patients. The Healthcare study confirmed that patient reminder systems and digitization increase the follow-ups and adherence (Operto et al. 2022). The data-driven planning helps to anticipate the service design and allow them to target high-risk populations in a more advanced way. The support of infrastructural reforms gets facilitated and provides patients equitable access for the cure treatment.
Theme 4: The fourth theme is related to the Research question “What are the current public health, improved interventions and policies aimed at reducing vision loss due to diabetic retinopathy in the UK?” The coordinated policy-level interventions are vital for the reduction of vision loss from DR among patients. Kim et al. (2025) emphasized that early screening and awareness creation are effective only when a strong healthcare infrastructure is implemented. The geographical access across the UK decreases the programme consistency that needs systematic standardised national screening pathways for the people to get the cure treatment equally. Chaurasia et al. (2023) showed that cultural adaptation for educational interventions boost the engagement among underserved populations in the UK. Addressing the socioeconomic and ethnic inequality is still a barrier for the intervention programmes, so the alignment of culturally adapted educational interventions is needed to shorten the risks. A healthcare review showed that community engagement with smart digital policy implementation can increase the long-term screening sustainability and can provide equitable access strategies to the clinical systems (Fundisi et al. 2023). The literature is prepared to show the diabetic retinopathy screening barriers and how to overcome them so that the requirement for patient education and provider capacity-building can be improved. 
[bookmark: _heading=h.6bwtubp4j8xk]Logistic and environmental factors have been found to limit access by a large number of qualified adults. According to the study done by (Prothero et al. 2022), 67% young adults are more flexible when it comes to appointments, and 31% young adults tried to take a break from work or from study to attend the screening programs. This finding describes that inflexible planning and design of the services are the major obstacles for the working-age professional. Therefore, healthcare planners need to be more flexible with long hours of intervention or community-based alternatives to improve accessibility. However, Clinical intervention acts as a mediator for better DR management by the current effort of the NHS in the UK. NHS England revealed that the implementation of the complex optical coherence tomography (OCT) scan in non-traditional hospital environments (England, 2024). Additionally, this has increased the number of people screened up to 12000 who visited the hospital in the year 2023 in application of DR management. This finding ensures the proximity of the diagnosis service to the patients by not only early detection but also reducing the burden of healthcare. Therefore, community-level technologies can help by screening attendance and on-time treatment.
[bookmark: _heading=h.9uqbv3i2q8qs]5.4 Implications and Future Research Needs
[bookmark: _heading=h.jh7ylkn46c25]Implications for Clinical Practice
The results suggest that patient education, as well as early screening, is most effective when adopted as an inherent part of diabetes management (Burke et al. 2022). Medical practitioners ought to embrace guided educational strategies, which focus on the routine screening of the eyes, early symptoms identification, and self-management. 
[bookmark: _heading=h.oqjx9imnip5q]Implications for Healthcare Policy and Service Delivery
The findings at the policy level indicate that there is a necessity for consistency in national frameworks that place the screening pathways on a standard, although flexible to the demands of the local population. The problem of healthcare inequalities should be tackled as a priority for underserved and at-risk populations with the assistance of community-based education and accessible screening services. 
[bookmark: _heading=h.fpdvoui0ydxr]Implications for Public Health Strategy
Public health-wise, the incorporation of screening of diabetic retinopathy into overall prevention systems is most likely to increase the scale of the outcomes on the population level. Campaigns, culturally sensitive communication interventions and selective screening outreach programmes can increase adherence to screening and address health inequalities (GOV, 2025). Coordinating the education of the patient with national prevention goals encourages lifelong conservation of vision and reduces the impact of avoidable visual dysfunction.
[bookmark: _heading=h.a01yznrgk2l7]Future Research Needs
Future studies need to focus on longitudinal studies that are based on assessing the long-term outcomes of integrated educational and screening interventions on disease progression. More attention should be paid to evaluating interventions in different socioeconomic groups and ethnic communities to address the persistent disparities (Buttery et al. 2022). Moreover, the research on the effectiveness of digital and community-based paradigms can be used to guide the development of new solutions, which could help to improve screening compliance and patient outcomes in the healthcare system of the United Kingdom.
[bookmark: _heading=h.y6p1lxu0xv3t]5.5 Strengths and Limitations/bias
The strength of the findings was the emphasis on the significance of providing access to required education of diabetic retinopathy (DR) along with early screening for improving health outcomes. The findings of the study are crucial for outlining the significant impact that DR have on the overall wellbeing off the individual, requiring effective and strategic approaches to care Varughese et al. (2025) analysed that DR is a common microvascular complication individuals face regarding type 2 diabetes and is one of the leading causes of blindness in lower communities. Accordingly, the findings are crucial for expanding the knowledge and understanding of DR and its impact on the overall health and wellbeing of individuals in the UK. The findings on DR and its management through early detection has been outlined that addresses the misconceptions among people regarding DR and early screening processes. 
The strength of the findings is also crucial for expanding the knowledge, literacy of DR and accessibility to required care for communities in deprived communities in the UK. Upadhyay et al. (2024) have analysed that screening of DR is associated with identifying the complication arose by diabetes and diabetic retinopathy and strengthen health system approaches. The study is efficient as it emphasises on the significance of screening for DR as the risks of retinopathy increases with an increase in duration to detect the DR. Zhang et al. (2024) have also highlighted that the early screening and detection of the DR among communities in the UK are efficient for reducing the progression of the disease, increasing DR risk by 8%. The findings of the research are associated with enhancing expertise and knowledge regarding DR and the role of early screening for reducing the risks of permanent complications caused by DR. 
The key weaknesses of the study are limited geographical expansion and lack of consideration of deprived communities to access the right care along with early screening services. The findings of the study have generally focused on early detection and screening of DR in the UK for improving overall health and wellbeing of communities. Rafferty et al. (2021) have outlined that the systematic screening programmes have been integrated in the UK that provides screening services to individuals aged from 12 years onwards. This reflects that the study has majorly focused on strengthening educational and knowledge regarding DR screening in the UK, lacking emphasis on community development and engagement. Simó and Hernández (2023) have outlined that Diabetic retinopathy is one of the leading causes of preventative visual impairment, especially in lower communities due to the poor accessibility to care and lack of knowledge regarding the issues. For example, Haider et al. (2021) have conducted cross sectional study, outlining that 5.2% of individuals experience diabetes mellitus and 33.78% of people with diabetes experience DR in the UK. Thus, the integration of cross section and quantitative approaches to gather data could have been effective in the study for strengthening the accuracy and reliability of the findings.
[bookmark: _heading=h.acje3jek4qwa]5.6 Conclusions 
The obstacles to early screening of diabetic retinopathy in the UK are complex and multifactorial in nature and include perceptual challenges of the patient, provider-related barriers, and systemic barriers. It is found that the disease is asymptomatic, has low awareness, and fragmentation of services, as well as socioeconomic inequalities. These parameters of the disease contribute to the delay of timely screening and treatment. Nevertheless, technological innovation, integrated care pathways, flexibly delivered services, and cultural intervention demonstrated the potential of the disease to enhance uptake and management. In conclusion, it is important to incorporate policy implementation, improve healthcare facilities, and focus on preventable vision loss reduction with the help of coordinated policy intervention.
[bookmark: _heading=h.lbjp2x4nf79e]Chapter 6: Conclusion
[bookmark: _heading=h.1sognrpgvcv4]6.1 Answer the main research question
It can be concluded that the education and knowledge regarding DR within the UK population is crucial as it assists in expanding knowledge and knowledge of the issues and its impact on healthcare outcomes. The findings of the study outlined that one of the major barriers to early screening is the lack of patient education among the UK population that may impact their abilities to understand and comprehend the health impact of DR. The findings also outlined that accessibility to required care is also a major factor that may increase the health literacy gaps in local communities of the UK as compared to other regions. One of the major factors associated with providing accessibility of DR screening and early detection is the increased systematic discrimination and biases. The development of a comprehensive and sophisticated culturally-customized healthcare system is required to be implemented in the UK healthcare sector for addressing healthcare biases. 
The findings outlined that the use of tele-ophthalmology is an efficient way to provide remote services including eye check-ups and monitoring eye conditions through using advanced healthcare technologies. The use of technology such as tele-ophthalmology is efficient as it facilitates the use of technological advancement for enhancing accessibility to care and required healthcare education. The findings outlined that using technological advancement is also beneficial for encouraging patients in attending screenings and positively shifting attitudes of the patient in the UK. Moreover, obtaining qualitative information through conducting surveys and questionnaires could have been approached for strengthening the findings through gathering updated and accurate information from the UK population impacted by DR. Thus, the findings outline the key barriers in the accessibility to care including lack of educational understanding of DR, lack of accessibility to required materials and knowledge resources along with required care among UK populations. 
The findings also highlighted that the provider-related factors are a major barrier that impacts the accessibility of required care and encourages early screening for the individuals with DR. It has been argued that healthcare provided experience significant communication issues along with resistance to undertake screening activities, leading to significant gaps in the accessibility of care. The resistance to participate and engage in early screening are also found to be impacted by ineffectiveness and lack of literacy regarding DR among the UK communities and populations. The care providers are accountable and responsible for improving engagement and collaboration with the patients through open communication and effective healthcare awareness. Poor doctor-patient interaction has been found to be inefficient in early screening and detection of DR, leading to patient dissatisfaction and ineffective screening processes. In this regard, the findings highlighted that encouraging health literacy and knowledge are important and so should be approached by the healthcare providers for improving patient involvement. Thus, the findings outlined the significance of providing learning materials including visual aid and culturally-specific materials for improving patient knowledge and understanding of DR. 
[bookmark: _heading=h.act1koh2szp]6.2 Reflect on the research 
The research critically examined the role of patient education as well as early screening in slowing the progression of diabetic retinopathy among adults with Type 2 diabetes within the UK. Reflecting on the research procedures, the adoption of the systematic literature review methodology was appropriate as it further enabled the synthesis of the high-quality peer-reviewed evidence that ensures feasibility within the ethical and the time constraints (Albukhari, 2025). The use of second nature data has further allowed me for a broad examination of existing knowledge, trends and also gaps across the clinical and public health perspectives. 
The key strength of the research was the theoretical underpinning, as its integration of the Health Belief Model (HBM) and the Theory of Planned Behaviour have enhanced the analytical depth by explaining the perceptions, beliefs, social influence as well as the perceived control shape screening behaviours. The theoretical applications have proved the study beyond the descriptive reporting that enables a clearer interpretation of screening uptake remains inconsistent despite the availability of the NHS screening programmes (Charlton and Rodrigues, 2024). Thus, reflecting on this has ensured to provide me with the use of behavioural theory significantly strengthening the credibility and the academic rigour of the findings.
The research procedure is determined to highlight the multi-factorial nature of the diabetic retinopathy interventions, the screening behaviours have determined to show the influence is not only the patient awareness but is also considered through the healthcare provider engagement as well as system-level organisation. This is further determined to reinforce the significance of the holistic and also integrated approaches for preventive care. However, the key limitations of the research that I have identified are within the absence of the primary data. The secondary literature provided the valuable insights, the inclusion of the interviews or the surveys with the patients and also the healthcare professionals could further have been offered a richer, content-specific understanding and also better strengthening of triangulation. Other reflective limitations are aligned with the concerns of focused UK-based studies, these are further determined to enhance the control relevance as well as the policy applicability was restricted based on comparative insights from the international healthcare systems that might employ the innovative screening of the educational models. In addition, the rapid evolution of nature is effective based on the digital health technologies, which means that certain recent interventions might not totally yet be represented within the literature reviewed.
The limitations are determined to be stated based on the research successfully meeting the aims by identifying the critical barriers, facilitators as well as policy gaps within the diabetic retinopathy screenings. The reflective process was further emphasised based on the prevention vision loss needs more than clinical treatments (Reynolds 3rd et al. 2022). These further demands for sustained patient education and behavioural awareness are having system-level coordination. Therefore, the research strengthened the academic understanding of preventive eye care and reinforced the significance of patient-centred approaches. 
[bookmark: _heading=h.wpvhwvd3kua7]6.3 Make recommendations
The findings of the research are determined to ensure the evidence-based recommendations that are proposed for improving early screening uptake and to reduce the preventable vision loss caused by diabetic retinopathy in the UK. 
· Firstly, structured patient education should be embedded within routine diabetes management pathways. The education is determined to clearly communicate with the asymptomatic nature of the early-stage diabetes retinopathy and to emphasise that the vision loss is largely preventable through the regular screening (Pei and Li, 2025). The educational materials are determined to be culturally sensitive available within multiple languages. Therefore, the custom is used to individuals with the lowest healthy literacy to mitigate the inequalities within screening uptake. 
· Secondly, the accessibility of the screening services is determined to be enhanced by the integration of retinal screening within primary care as well as community settings. The flexible appointment scheduling, mobile screening units and also community-based clinics are determined to reduce the barriers that are related with the travelling, time constraints and also completing responsibilities (Aldadi et al. 2024). Thus, expanding tele-ophthalmology as well as AI-assisted retinal imaging could further develop reach, efficiency as well as early detection those are particularly within underserved populations. 
· Thirdly, the healthcare professionals are determined to receive the targeted training for strengthening the role within promoting the screening time. The constant professional development programs are determined to focus on diabetic retinopathy guidelines, effective communication strategies as well as motivational interviewing techniques (Ramchandran et al. 2022). Thus, the strong recommendations are determined to be used from trusted healthcare providers; these have been shown to significantly develop screening attendance. 
· Finally, the system-level developments are needed for developing the standardisation of the digital reminder as well as recalling systems across the NHS trusts. The automated text reminders, the follow-up class as well as improved integration of the electronic health records are determined to enhance the continuity of the care and to ensure timely referrals (Lee et al. 2025). Thus, these recommendations are determined to be coordinated, for patient-centred and prevention-focused approaches towards diabetic retinopathy management. 
[bookmark: _heading=h.pl3njax3iavz]6.4 Emphasise the personal contribution
The research is determined to make a valuable contribution towards the existing literature on diabetic retinopathy through emphasising the combined significance of the patient education behavioural factors and also early screening within the UK healthcare context. The studies that are predominantly focused on the clinical treatments’ activities are considered to ensure research foregrounds prevention for the patient engagement as central determinants of the visual health outcomes. The research foreground prevention as well as patient engagement as the central determinants of the visual health outcomes (Williams and Sahel, 2022). The integration of the HBM as well as Theory of Planned Behaviour contributes theoretically through explaining the screening behaviour by established behavioural frameworks the approaches are determined to enhance the understanding of perceptions of the risk, severity as well as social influences that affects the screening adherence. Practically, the research identifies the multi-level barriers as well as facilitators that can inform the NHS policy development service redesign as well as targeted educational infections. Therefore, the study provides structured evidence based to guide future research, policy refinement and the practice improvement within diabetic eye health.  
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