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Shining a new light on Diabetes Management: The Non-Invasive Revolution --- Flash glucose monitor
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Diabetes is undeniably one of the most pressing health challenges of the 21st century. The International Diabetes Federation reveals that as of 2017, approximately 424 MILLION ADULTS were living with diabetes; by 2045, this number is projected to rise to 700 million worldwide (Standl et al., 2020). The condition doesn't just affect individual health but also places a considerable economic burden on healthcare systems.

Traditional glucose monitoring methods require invasive finger pricking, which can be uncomfortable and inconvenient (Klonoff, Umpierrez and Rice, 2018). Flash glucose monitor (FGM) offers a non-invasive solution and employs a sensor worn externally on the back of the upper arm, allowing glucose information to be monitored via a mobile app (NHS England, 2019).

Numerous studies have identified the potential benefits of using FGM. For instance, a study in the Journal of Diabetes Science found that non-invasive FGM can improve patient cooperation due to the painless procedure, leading to better glucose control and overall diabetes management (Ang et al., 2020).
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· Non-Invasive: FGM eliminate the need for painful finger pricks. Improved cooperation: The convenience and non-invasive nature can lead to more frequent testing and better glucose management (Klonoff, Umpierrez and Rice, 2018).
· Integration with Other Devices: These monitors can be kept in step with smartphones or other devices, providing trends, alerts, and deeper data analysis (Xu, Yan and Liu, 2022).
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· Accuracy Concerns: While improving, FGM may not always match the accuracy of traditional methods, especially during rapid glucose fluctuations (Moser et al., 2019).
· Calibration: Some devices might require occasional calibration with conventional blood tests to maintain accuracy (Sun et al., 2021).

Addressing the Shortfalls:

· Continued Research: Ongoing research can help enhance the accuracy and reliability of light monitors (Freckmann et al., 2018).
· User Education: Ensuring patients know the importance of calibration and how to interpret readings is crucial (Hilliard et al., 2019).

In conclusion, light monitors for diabetes management mark a SIGNIFICANT shift from traditional methods, emphasising comfort and real-time data. While there are challenges to overcome, with the right strategies in place, they can revolutionise diabetes care for millions worldwide.

For more information, you can go to the website: 
https://www.england.nhs.uk/diabetes/digital-innovations-to-support-diabetes-outcomes/flash-glucose-monitoring/
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In the battle against obesity, a growing public health crisis, innovation is not just a luxury but a necessity. According to WHO (2022), With over 650 million adults worldwide classified as obese, the need for practical interventions is critical. 


VR has been influential in treating obesity through scientifically designed exercise and sensible diets, but an obvious drawback is individual adherence (Al-Rasheed et al., 2022). An important reason for the difficulty of compliance is the ups and downs of ＥＭＯＴＩＯＮＳ (Willem et al., 2019). The current design of virtual reality (VR) interventions for obesity regarding emotion management is a ＧＡＰ that AI robots can fill.

It can be programmed to set up a few relevant questions so that when emotional fluctuations occur during the treatment, the individual can chat with the AI robot at any time to ease their emotions and receive encouragement through their needs, thus achieving the goal of continuous follow-up of the treatment.

Advantages:

Personalised guidance[image: A red arrow pointing to a door

Description automatically generated]: Artificial intelligence chatbots can increase user engagement by providing personalised health tips, exercise advice and diet plans based on user preferences and progress (Bonati et al., 2023).

Real-time feedback [image: A hand holding a sign

Description automatically generated] : AI chatbots can provide instant feedback during VR exercises, correcting posture and offering encouragement, making the experience more interactive and beneficial (Dsouza et al., 2020).

Emotional Support [image: A hand holding a red and white life preserver

Description automatically generated] : Recognising and responding to a user's emotional state can help maintain a positive attitude towards health and fitness goals (Fiske, Henningsen and Buyx, 2019).

Disadvantages: 

Barriers to use: Not everyone has access to such technology (Long and Magerko, 2020).
Mechanical Interactions: they respond to user requests and instructions but do not engage in emotional communication or interaction (Jarrahi, 2018).

Addressing the Shortfalls

Widening Access: Community programs to provide access in underserved areas  (Long and Magerko, 2020).

More scientific research: Technical improvements for greater intelligence (Xu et al., 2021).

Conclusion
Incorporating VR and AI robots into health promotion for obesity management can offer an engaging and effective new approach.

If you would like to know more about VR and AI robots, please go to the website: https://www.britannica.com/technology/artificial-intelligence 
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Health promotion is based on several core values and principles that guide its approaches and strategies

 The first key value is developing Personal Skills to take control of their health and well-being. This includes providing the 

knowledge, skills and resources needed to make healthy choices and changes.

 Equity is another critical value, focusing on reducing disparities in health outcomes and ensuring that health promotion 

activities are accessible to all.

 Participation is essential, encouraging the active involvement of target populations in the design and implementation of 

health interventions.

 Comprehensive: Health promotion recognises that health is influenced by various factors, including social, economic, 

environmental and cultural determinants. A holistic approach should be taken to address these multiple determinants of 

health.

(WHO, 2023)

Alignment with VR Intervention

Virtual Reality (VR) therapies coincide with these health-promoting values and principles, offering a new approach to 

controlling obesity, especially in young people.

 Enhancing capacity through VR: VR technology enhances participants by providing immersive and interactive 

experiences that educate and engage them in their health journey. 

 Equitable access: VR interventions can be designed to be accessible to a wide range of users, regardless of their 

physical ability or geographic location.

 Participation and personalisation: Virtual reality technology allows for personalisation, adapting to each user's preferences

and needs. In addition, virtual reality technology encourages the active involvement of the user, as the user does not just 

passively receive information but engages in an interactive environment, thus making learning and adopting healthy 

behaviours more engaging and effective.

(Manzoni et al., 2016)

In conclusion, virtual reality therapy is a powerful health promotion tool consistent with its core values and principles. It offers 

an innovative, inclusive and practical approach to tackling childhood obesity.

Health Promotion Values and Principles

The Health Belief Model (HBM) is a psychological model designed to explain and predict health behaviours by focusing on an individual's attitudes and beliefs. (Conner and Norman, 2017)

Figure 2: Health Belief Model

There are six elements of health-related behaviour management.

 Awareness of disease susceptibility

 Beliefs about the severity of the risk

 Assumptions that acting will reduce severity or exposure and, therefore, provide benefits

 Beliefs about the ability to perform the necessary skills or steps

 The ability to hold beliefs that taking specific actions will have a positive impact on the disease

 Exposure to cues for action or behaviour change

(Abdeyazdan, Moshgdar and Golshiri, 2017)

Application in VR Therapy

The Health Belief Model can be effectively applied to virtual reality environments to encourage obese children to adopt healthier eating and exercise habits. This can be done in the following ways:



Addressing perceived susceptibility and severity through VR: VR can simulate future scenes demonstrating the potential health effects of obesity, thereby enhancing children’s perceptions of exposure to 

and severity of obesity-related health problems(Freitas et al., 2021)



Highlighting perceived benefits: VR scenes can demonstrate the positive outcomes of healthy eating and regular exercise. Interactive simulations can reinforce these benefits by showing improvements 

in health indicators and overall well-being as a result of lifestyle changes (Al-Rasheed et al., 2022)



Reduce cognitive barriers: VR can provide solutions to common barriers. For example, virtual reality exercise programmes can offer a convenient and engaging way to exercise, overcoming obstacles 

such as lack of fitness facilities or outdoor space. (Polechoński et al., 2020)



Cues to action: VR technology can incorporate elements that act as cues to action, such as reminders or alerts within the virtual reality experience, encouraging users to engage in healthy behaviours 

(Riva et al., 2020)



Enhanced self-efficacy: By providing interactive and immersive experiences, VR can help users practice and control healthy behaviours in a safe and controlled environment, thereby increasing their 

confidence in implementing these behaviours in real life (Al-Rasheed et al., 2022)

In summary, the Health Belief Model can be tightly integrated with virtual reality therapies to create a comprehensive, engaging and effective tool to promote behavioural change in obese children. By 

addressing each component of the Health Belief Model, VR interventions can educate, motivate, and empower this population to adopt healthier lifestyles.
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Virtual reality (VR) therapy, guided by the health belief model of behaviour change theory, is expected to achieve significant results in controlling childhood obesity. Virtual reality's 

immersive and interactive nature will likely have a multifaceted impact on knowledge, attitudes, and practices related to healthy lifestyle choices.

 Enhanced knowledge: Virtual reality therapy can enhance nutrition and physical activity knowledge. Through simulated scenes, adolescents can learn about the 

consequences of unhealthy habits as well as the benefits of a healthier lifestyle, making it a more engaging and memorable approach than traditional educational methods (Rutvik

Sonawane et al., 2022)

 Positive Attitude Change: Because VR therapy makes learning more experiential, it can lead to a more positive attitude towards health and fitness. By seeing the potential 

outcomes of different lifestyle choices in a virtual environment, the importance of healthy habits can be made more tangible and motivating (Phelan et al., 2021)

In conclusion, guided by well-established behavioural change theories, virtual reality technology shows great potential for promoting and sustaining healthy lifestyle changes in 

children to address obesity.

While these elements are critical, behavioural change is a complex process that requires ongoing support, patience and practical guidance. To effectively combat children’s obesity 

while promoting equity and achieving positive health outcomes must be a long-term process.
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Expected Outcome

The adoption of virtual reality (VR) therapies to manage obesity, particularly in children, has potential implications for policy, 

education, and research.



Policy implications

: Governments and health organisations will likely recognise the value of incorporating digital health 

technologies into standard obesity intervention strategies. Policy may increasingly advocate for the allocation of resources to 

virtual health huts, emphasising their role in public health activities (Torous et al., 2021)



Educational Impact

: Schools and educational institutions may use virtual reality modules to teach students about nutrition, 

physical activity, and overall health in a preventative role (Pottle, 2019)



Research Directions

: This could include studying the long-term effects of VR interventions on obesity, investigating the most 

compelling VR behaviour change components, and exploring how VR can be tailored to different populations (Al-Rasheed et 

al., 2022)

Combining VR treatments with tackling obesity could facilitate innovative policy, education and research changes, highlighting the 

growing importance of digital solutions in health promotion and disease prevention.

Conclusion

Obesity Out, VR In: 

Revolutionising Youth 

Health Management

Childhood obesity is a growing public health problem in the UK. In the school year 2021/22, 10.1 per cent of reception children (aged 4-

5 years) were classified as obese and a further 12.1 per cent as overweight. By Year 6 (10-11 year olds), statistics show that 23.4 per 

cent of children are classified as obese and 14.3 per cent are considered overweight (NHS Digital, 2022).

Figure 1: Obesity among Reception and year 6 children from 2006-2022 

It can cause types of problems:

• Physical effects: diabetes, cardiovascular disease and joint problems. 

• Psychological effects: low self-esteem, body image problems and increased risk of depression. 

• Socially, children with obesity often face stigma and bullying, which further exacerbates their mental health challenges. 

(Sahoo et al., 2015)

The rising prevalence of obesity among children highlights the urgent need for effective interventions.

Previous Interventions



Traditionally interventions:

• lifestyle changes, such as dietary changes

• increased physical activity. 

• behavioural counselling. 

(Hamblin, Fellowes and Clements, 2017)

These interventions typically include face-to-face interactions with healthcare professionals and participation in community-based 

programmes.



Digital interventions

In recent years, digital interventions have been gaining traction



Mobile health apps 

•   Provide diet 

•   Exercise tracking

•   Virtual support groups



Online educational resources 

•  The benefits of accessibility

•  Personalisation support 

•  Ongoing support outside of the traditional clinical setting.

(Livingood et al., 2016)

VR Introduction

Virtual reality (VR) technology is a relatively new health innovation that provides engaging and immersive experiences. In obesity 

management, VR can

• simulate safe physical activity environments

• provide educational experiences about nutrition and health

• support cognitive behavioural interventions by creating controlled scenes that encourage healthy habits. 

(Al-Rasheed et al., 2022)

The interactive and participatory nature of virtual reality technology makes it a potentially promising tool for addressing obesity, 

especially among younger populations, who are often more receptive to technology-based interventions.
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Health promotion is based on several core values and principles that guide its approaches and strategies



The first key value is developing Personal Skills to take control of their health and well-being. This includes providing the knowledge, skills and resources needed to make healthy choices and changes.

Equity is another critical value, focusing on reducing disparities in health outcomes and ensuring that health promotion activities are accessible to all.

Participation is essential, encouraging the active involvement of target populations in the design and implementation of health interventions.

Comprehensive: Health promotion recognises that health is influenced by various factors, including social, economic, environmental and cultural determinants. A holistic approach should be taken to address these multiple determinants of health.

(WHO, 2023)



Alignment with VR Intervention



Virtual Reality (VR) therapies coincide with these health-promoting values and principles, offering a new approach to controlling obesity, especially in young people.



Enhancing capacity through VR: VR technology enhances participants by providing immersive and interactive experiences that educate and engage them in their health journey. 



Equitable access: VR interventions can be designed to be accessible to a wide range of users, regardless of their physical ability or geographic location.



Participation and personalisation: Virtual reality technology allows for personalisation, adapting to each user's preferences and needs. In addition, virtual reality technology encourages the active involvement of the user, as the user does not just passively receive information but engages in an interactive environment, thus making learning and adopting healthy behaviours more engaging and effective.

 (Manzoni et al., 2016)

In conclusion, virtual reality therapy is a powerful health promotion tool consistent with its core values and principles. It offers an innovative, inclusive and practical approach to tackling childhood obesity.

Health Promotion Values and Principles



The Health Belief Model (HBM) is a psychological model designed to explain and predict health behaviours by focusing on an individual's attitudes and beliefs. (Conner and Norman, 2017)





















Figure 2: Health Belief Model



There are six elements of health-related behaviour management.



	Awareness of disease susceptibility

	Beliefs about the severity of the risk

	Assumptions that acting will reduce severity or exposure and, therefore, provide benefits

	Beliefs about the ability to perform the necessary skills or steps

	The ability to hold beliefs that taking specific actions will have a positive impact on the disease

	Exposure to cues for action or behaviour change

(Abdeyazdan, Moshgdar and Golshiri, 2017)



Application in VR Therapy



The Health Belief Model can be effectively applied to virtual reality environments to encourage obese children to adopt healthier eating and exercise habits. This can be done in the following ways:



Addressing perceived susceptibility and severity through VR: VR can simulate future scenes demonstrating the potential health effects of obesity, thereby enhancing children’s perceptions of exposure to and severity of obesity-related health problems(Freitas et al., 2021)



Highlighting perceived benefits: VR scenes can demonstrate the positive outcomes of healthy eating and regular exercise. Interactive simulations can reinforce these benefits by showing improvements in health indicators and overall well-being as a result of lifestyle changes (Al-Rasheed et al., 2022)



Reduce cognitive barriers: VR can provide solutions to common barriers. For example, virtual reality exercise programmes can offer a convenient and engaging way to exercise, overcoming obstacles such as lack of fitness facilities or outdoor space. (Polechoński et al., 2020)



Cues to action: VR technology can incorporate elements that act as cues to action, such as reminders or alerts within the virtual reality experience, encouraging users to engage in healthy behaviours (Riva et al., 2020)



Enhanced self-efficacy: By providing interactive and immersive experiences, VR can help users practice and control healthy behaviours in a safe and controlled environment, thereby increasing their confidence in implementing these behaviours in real life (Al-Rasheed et al., 2022)



In summary, the Health Belief Model can be tightly integrated with virtual reality therapies to create a comprehensive, engaging and effective tool to promote behavioural change in obese children. By addressing each component of the Health Belief Model, VR interventions can educate, motivate, and empower this population to adopt healthier lifestyles.
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Virtual reality (VR) therapy, guided by the health belief model of behaviour change theory, is expected to achieve significant results in controlling childhood obesity. Virtual reality's immersive and interactive nature will likely have a multifaceted impact on knowledge, attitudes, and practices related to healthy lifestyle choices.



	Enhanced knowledge: Virtual reality therapy can enhance nutrition and physical activity knowledge. Through simulated scenes, adolescents can learn about the consequences of unhealthy habits as well as the benefits of a healthier lifestyle, making it a more engaging and memorable approach than traditional educational methods (Rutvik Sonawane et al., 2022)



	Positive Attitude Change: Because VR therapy makes learning more experiential, it can lead to a more positive attitude towards health and fitness. By seeing the potential outcomes of different lifestyle choices in a virtual environment, the importance of healthy habits can be made more tangible and motivating (Phelan et al., 2021)





In conclusion, guided by well-established behavioural change theories, virtual reality technology shows great potential for promoting and sustaining healthy lifestyle changes in children to address obesity.



While these elements are critical, behavioural change is a complex process that requires ongoing support, patience and practical guidance. To effectively combat children’s obesity while promoting equity and achieving positive health outcomes must be a long-term process.
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Behaviour Change Theory

Expected Outcome

The adoption of virtual reality (VR) therapies to manage obesity, particularly in children, has potential implications for policy, education, and research.



Policy implications: Governments and health organisations will likely recognise the value of incorporating digital health technologies into standard obesity intervention strategies. Policy may increasingly advocate for the allocation of resources to virtual health huts, emphasising their role in public health activities (Torous et al., 2021)



Educational Impact: Schools and educational institutions may use virtual reality modules to teach students about nutrition, physical activity, and overall health in a preventative role (Pottle, 2019)



Research Directions: This could include studying the long-term effects of VR interventions on obesity, investigating the most compelling VR behaviour change components, and exploring how VR can be tailored to different populations (Al-Rasheed et al., 2022)



Combining VR treatments with tackling obesity could facilitate innovative policy, education and research changes, highlighting the growing importance of digital solutions in health promotion and disease prevention.



Conclusion

Obesity Out, VR In: Revolutionising Youth Health Management

Childhood obesity is a growing public health problem in the UK. In the school year 2021/22, 10.1 per cent of reception children (aged 4-5 years) were classified as obese and a further 12.1 per cent as overweight. By Year 6 (10-11 year olds), statistics show that 23.4 per cent of children are classified as obese and 14.3 per cent are considered overweight (NHS Digital, 2022).



 

 

















Figure 1: Obesity among Reception and year 6 children from 2006-2022 



It can cause types of problems:

•	Physical effects: diabetes, cardiovascular disease and joint problems. 

•	Psychological effects: low self-esteem, body image problems and increased risk of depression. 

•	Socially, children with obesity often face stigma and bullying, which further exacerbates their mental health challenges. 

 (Sahoo et al., 2015)



The rising prevalence of obesity among children highlights the urgent need for effective interventions.



Previous Interventions



Traditionally interventions:



•	lifestyle changes, such as dietary changes

•	increased physical activity. 

•	behavioural counselling. 

(Hamblin, Fellowes and Clements, 2017)

These interventions typically include face-to-face interactions with healthcare professionals and participation in community-based programmes.



Digital interventions



In recent years, digital interventions have been gaining traction



Mobile health apps 



•   Provide diet 

•   Exercise tracking

•   Virtual support groups



Online educational resources 



•  The benefits of accessibility

•  Personalisation support 

•  Ongoing support outside of the traditional clinical setting.

(Livingood et al., 2016)



VR Introduction



Virtual reality (VR) technology is a relatively new health innovation that provides engaging and immersive experiences. In obesity management, VR can

 

•	simulate safe physical activity environments

•	provide educational experiences about nutrition and health

•	support cognitive behavioural interventions by creating controlled scenes that encourage healthy habits. 



(Al-Rasheed et al., 2022)

The interactive and participatory nature of virtual reality technology makes it a potentially promising tool for addressing obesity, especially among younger populations, who are often more receptive to technology-based interventions.
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