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[bookmark: _Toc225631941]The Public Health Crisis: A Sweet Berden
Diabetes mellitus is among the major contemporary health issues of the 21st century. In 2024, the number of individuals with diabetes in the UK was estimated to be 5.8 million (an all-time high) (Diabetes UK, 2024). The figures around the world are no less astounding, and there are about 537 million adults with the condition, and yet the number is expected to grow to 783 million by 2045 (International Diabetes Federation, 2024).
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Figure 1: Global trends and statistics indicating the rising prevalence of diabetes (2024-2025)
Source: International Diabetes Federation Atlas
This is a critical issue, as the uncontrolled diabetes will result in serious complications, with cardiovascular disease, kidney failure, and amputation of lower limbs. The diabetes-related complications in the UK alone have cost the NHS around £10.7 billion every year, which is 10% of its total budget (Diabetes UK, 2024).
[bookmark: _Toc225631942]The Digital Solution: mHealth for Self-Management
Health promotion has moved to mHealth (mobile health) technologies, including smartphone applications such as MySugr or Liva, to fight diabetes. These applications are called digital health coaches, as they enable users to monitor their blood glucose level, calories consumed with carbohydrates, and physical activity in real-time.
[image: Dario mobile app platform. (A) Data entry screen allows tagging measurement type, carbohydrate intake (grams), physical activity (kcal), and tags such as mood setting and location. (B) Logbook screen presenting measurements and tagging records.]
Figure 2: Smartphone application interface displaying real-time biofeedback and glucose tracking patterns
Source: Digital Health Research Journal - mHealth Applications
These apps can also allow passive patients to become active managers of their health by integrating with wearable sensors (such as continuous glucose monitors) to provide immediate biofeedback (Gu et al., 2025).
[bookmark: _Toc225631943]Evidence of Impact: What the Science says
The literature is firm in terms of the effectiveness of digital interventions. A systematic review of 19 randomised controlled trials (2025) showed that three-quarters of the studies had statistically significant results that app users had a reduction in their HbA1c levels (a major measure of long-term glycaemic control) relative to the standard care they received. Moreover, Gardner et al. (2025) point out that AI-based applications have acquired personalised predictive analytics functionality, which warns users about the possibility of hypoglycaemia occurring before it happens.
[bookmark: _Toc225631944]The Critical Debate: Highs and Lows of Digital Health
The introduction of digital technology in diabetes care is an innovation in patient care. Nonetheless, an objective criticism indicates some important strengths as well as some systemic problems.

Advantages of Digital Interventions:
· 24/7 Continuous Support: The current digital tools will break the episodic characteristics of the conventional clinic visits, allowing them to offer continual monitoring and instant help outside of the regular appointments.
· Improved Data Visualisation: The technologies contribute to making the results of raw data meaningful health information, allowing users to see the complicated pattern between dietary behaviours and blood glucose peaks.
· Higher Treatment Adherence: Automated reminders and the aspects of gamification have a significant positive effect on medication adherence and regular check-ups.
Disadvantages and Shortfalls
· The Digital Divide: There is a threat of marginalising older or less-affluent populations that might be too digitally uninformed or unable to purchase modern equipment because of their economic limitations (Gardner et al., 2025).
· Data Privacy and Security: There is still a lot of concern about how sensitive personal health information is stored and secured on third-party servers and the cloud platform.
· User Fatigue and "App-Burnout": The level of high engagement tends to decrease over time, with high rates of dropout that occur after 36 months of use.
[bookmark: _Toc225631945]Addressing the Shortfalls
The Primary "shortfall" is the digital exclusion of vulnerable groups. To address this, healthcare providers must adopt a "Blended Care" model. This involves integrating digital tools into clinical pathways rather than treating them as stand-alone solutions. Providing "digital navigators" – staff trained to help patients set up and use these tools – can ensure that technology reduces health inequalities rather than widening them (Frontiers in Endocrinology, 2024).
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[bookmark: _Toc225631947]The Looming Crisis: Why We Must
Diabetes is a gigantic health time bomb. In the UK, diabetes is now affecting a record 5.8 million people, with another 6.3 million having pre-diabetes (Diabetes UK, 2025).
This is a pressing issue, as failing to address it results in destructive, avoidable complications such as cardiovascular disease and amputation of lower limbs. It is necessary to implement the transition of the dial out of crisis management and towards prevention, and this is particularly important because diabetes-related complications make the NHS spend about £10.7 billion each year (Diabetes UK, 2025).
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Figure 3: Percentage of GDP spent on health, 2023
Source: OECD Stats 2025
[bookmark: _Toc225631948]Pitching GlucoRoute: My Digital Solution
As a solution to this, I created an interactive and gamified mobile app and smart-watch ecosystem (named GlucoRoute) that can be used by younger adults and time-strapped professionals.
[image: Types of Fitness Apps]
Figure 4: GlucoRoute interface showing a gamified avatar and real-time health quest tracking
Source: Digital Health Design Lab - Concept Mockups
In contrast to ordinary trackers, GlucoRoute makes regular clinical care a life-changing adventure called a 'Life-Quest'. It provides mixed-reality map overlays to promote active transportation and converts real-time Continuous Glucose Monitor (CGM) data into visual, virtual avatars that flourish on a stable glycaemic level of the user.
[bookmark: _Toc225631949]How it Promotes Health
GlucoRoute is a remedy to the crisis affecting the population, as it directly touches upon the behavioural aspects of type 2 diabetes, including a sedentary lifestyle and a lack of dietary compliance.
· Dynamic Nudging: It is hyper-personalised AI-powered push notifications that propose micro-walks depending on a user and local weather along with live glucose spikes.
· Community Questing: Customers are able to play community challenges in the local community, and they will begin to approach the otherwise isolating process of managing a chronic disease as a community-building game (Gardner et al., 2025).
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Although my design (GlucoRoute) uses recent technology to enhance healthcare outcomes, it is critical to meticulously consider the influence of gamification on the user experience.
Key Advantages
· Long-term Interaction: The app will encourage the user to use it by adding visual advancement indicators and unlockable prizes, which will help avoid the so-called app-fatigue associated with other medical trackers (Gu et al., 2025).
· Positive Reinforcement: The gamified interface changes the psychological focus of the medical fear or health failure and shifts its focus to the positive daily accomplishment and the control over his health.
Disadvantages and Shortfalls
· Technological Inequality: One of the major obstacles is the need for modern smartphones and costly wearable sensors, which could leave the low-income groups behind.
· Superficial Gamification: There is even a danger that there comes a time when the use of extrinsic rewards like digital points or badges will become less charming or even motivational in the long term.
[bookmark: _Toc225631951]Bridging the Shortfall
The deficit of tech-exclusivity needs to be improved to make sure that GlucoRoute will not contribute to the widening of health inequalities. We are collaborating with the local Integrated Care Boards (ICBs) to implement the device-lending libraries and low-bandwidth lite versions of the app, which can work on older, more affordable smartphones (Chemist4U, 2025).
My design, GlucoRoute, is highly appropriate because it moves beyond passive tracking to active engagement. By integrating real-time CGM biofeedback with gamification, it addresses the common issue of "app-burnout" among younger populations. Furthermore, it applies the Socio-Ecological Model, shifting diabetes management from an isolating clinical task to a community-driven "health quest", thereby improving long-term adherence and empowering users to manage their condition within their daily social environments.
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