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Aim:
This poster critically evaluates how an improved CamAPS FX hybrid closed-loop system (CamAPS FX+) could combine automated insulin delivery with health promotion, behaviour-change support and inclusive digital design to enhance diabetes self-management, promote healthy ageing and reduce digital health inequalities among older adults living with Type 1 diabetes.



	
	Background:
Type 1 diabetes (T1D) is a lifelong autoimmune disease with loss of pancreatic β-cells and therefore absolute insulin deficiency and lifelong dependence on insulin therapy (NICE, 2022; American Diabetes Association, 2024). Although T1D was associated with childhood, advances in survival have led to a growing number of people living in older age with T1D (Tomic et al., 2025; Yang et al., 2024).
 The 11th International Diabetes Federation (IDF) Diabetes Atlas estimates that 8.9 million people globally were living with T1D in 2024, which will increase to 12.3 million by 2050 and approximately 1.2 million adults aged ≥65 years were living with T1D in 2021 (Genitsaridi et al., 2025; Yang et al., 2024). Older people are at increasing risk for severe hypoglycaemia, cardiovascular disease, chronic kidney disease, visual impairment, frailty, cognitive decline and diabetes distress, and it has become more challenging to manage their daily life (Huang et al., 2023; Maltese et al., 2024; Tomic et al., 2025).
Conventional management has been based on finger-prick glucose monitoring, multiple daily insulin injections, and structured diabetes education. More recently, continuous glucose monitoring (CGM), insulin pumps and hybrid closed loop (HCL) systems have made an impact on glucose control and treatment burden (NICE, 2023; NHS England, 2024; Sherr et al., 2022). CamAPS FX is an NHS-approved HCL system that uses a CGM sensor, adaptive algorithm and insulin pump to automate insulin delivery. This poster proposes CamAPS FX+, a new version that integrates health promotion, behaviour change support and accessible digital design to address the wider needs of older adults.
Why CamAPS FX+? :
Hybrid closed loop (HCL) systems are primarily designed to manage glycaemic control. However, many older adults with Type 1 diabetes experience age-related barriers including reduced vision, cognitive decline, impaired manual dexterity, limited digital confidence and lower health literacy which cannot be overcome by automated insulin delivery alone (Wildenbos et al., 2018; Moody et al., 2022; Thomas et al., 2024).
The proposed CamAPS FX+ system is based on the existing CamAPS FX system and features evidence-based health promotion and accessibility features, including voice-guided navigation, large text display options, medication and appointment reminders, AI-enabled lifestyle coaching, interactive diabetes education, multilingual support, and family or carer connectivity. [image: ]
These features are intended to complement existing hybrid closed-loop technology in the sense they enhance usability, support self-management and promote digital inclusion. By integrating behaviour change strategies and person-centred care, CamAPS FX+ aims to enhance the focus beyond glycaemic management towards prevention, patient empowerment, healthy ageing and the reduction of digital health inequalities.
Health Promotion Values and Principles 
[image: ]Health promotion is the process of enabling people to increase control over the determinants of their health through empowerment, participation, equity and prevention (WHO, 1986; WHO, 2025). CamAPS FX+ is a digital health promotion tool based on these values as it makes automated insulin delivery a part of the health promotion process.
Interactive education, AI-backed coaching and multilingual content and large-text accessibility build a supportive environment for older adults. Optional family monitoring encourages shared care and participation and integration with NHS diabetes services supports a shift in the way health services are being delivered towards proactive, person-centred care. 
Equitable implementation, co-production with older adults and ongoing face-to-face support are necessary for digital innovation to reduce and not exacerbate health inequalities (Good Things Foundation, 2025; King's Fund, 2025; NHS England, 2025).
Behavioural Change Theory 
Social Cognitive Theory (Bandura, 1986) is the right framework to understand how CamAPS FX+ may drive long-term behaviour change. The theory suggests behaviour is influenced by reciprocal interactions between individual beliefs, behaviour and [image: ]the environment. 

	
	CamAPS FX+
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builds self-efficacy through personalised glucose feedback, AI-driven education and user-friendly navigation, which helps the user develop confidence in diabetes self-management (McSharry et al., 2020). Continuous glucose monitoring promotes self-monitoring by showing how insulin, diet and physical activity are related to each other and reinforcing daily habits. Additional family or carer support further contributes to behaviour change. However, behavioural interventions alone can’t overcome structural barriers such as poverty, lack of internet access or poor digital literacy. Sustainable behaviour change is therefore based on equitable implementation, patient education and [image: ]ongoing professional support alongside digital technology.

Digital technologies can lead to improved diabetes outcomes, but unequal access has the potential to exacerbate existing health inequalities if not properly implemented (King's Fund, 2025; NHS England, 2025). Older people may face challenges such as visual impairment, reduced manual dexterity, cognitive decline, language barriers, socioeconomic disadvantage, limited internet access and low digital confidence (Moody et al., 2022; Thomas et al., 2024; Wildenbos et al., 2018). CamAPS FX+ addresses these barriers through voice-guided navigation, high-contrast large-text interfaces, multilingual information, personalised reminders and optional family support. NHS-funded digital skills training, accessibility design standards and continuing face-to-face diabetes services are all equally important to ensure people unable or unwilling to use digital technology are able to receive high-quality care. Digital inclusion should therefore be seen as a core component of equitable health [image: ]promotion and not just a technological one.

Expected Outcomes
With behaviour-change support integrated with automated insulin delivery, CamAPS FX+ will help to improve behavioural, clinical and population health outcomes. Better self-efficacy and health literacy may promote better treatment adherence, healthier diet, physical activity and involvement with diabetes self-management. These behavioural shifts may result in higher time in range, lower HbA1c, fewer hypoglycaemic episodes and a better quality of life (Crabtree et al., 2023; Liarakos et al., 2025; Sherr et al., 2022).
 At the population level, better accessibility may decrease digital exclusion, promote healthy living, and reduce unnecessary hospital admissions. However, the proposed accessibility features require prospective evaluation before their clinical effectiveness and cost-effectiveness can be confirmed.
Critical Discussion 
A hybrid closed loop system is an important step forward in diabetes management but does not eliminate carbohydrate counting, device maintenance or regular clinical review (Sherr et al., 2022). Artificial intelligence must therefore complement rather than replace professional judgement and person-centred care. And older adults are a heterogeneous population with different cognitive capabilities, functional limitations and digital confidence, and it is unlikely that any digital solution will be very suited for all (Huang et al., 2023; Maltese et al., 2024). Financial difficulties, unequal access to smartphones, internet connection and specialist diabetes services may also limit the availability of equitable digital solutions (Good Things Foundation, 2025; King's Fund, 2025). CamAPS FX+ should therefore be implemented in conjunction with co-designed education programmes, inclusive digital design, NHS-funded digital inclusion initiatives and continued face-to-face support to ensure that technological innovation is not reinforcing existing health inequalities.
[image: ]
Conclusion
CamAPS FX+ illustrates how artificial intelligence can evolve from automatic insulin delivery to a more inclusive digital health promotion tool that supports healthy ageing. By integrating health promotion in the framework of behaviour-change theory and accessible digital design, this intervention will play a role in promoting diabetes self-management and reducing digital health disparities. The implementation process will require equitable NHS access, structured education, patient and public participation, accessible technologies and ongoing clinical support. Future studies need to examine the clinical effectiveness, usability, acceptability and cost-effectiveness of CamAPS FX+ features across [image: ]diverse older populations before widespread implementation.
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5. ADDRESSING DIGITAL HEALTH INEQUALITIES
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