NAME - AMBALIYA DINAL JAYESHBHAI
STUDENT ID - 2413320

MODULE NAME - POPULATION HEALTH AND
DIGITAL HEALTH PROMOTION

MODULE CODE: LCHS7007

: : LECTURER- DR PING WU
BLog 1 Dinal Ambaliya ASSIGNMENT TITLE- TASK 1- BLOG

ON THE SBLO

¢
'f’L” Y.

THE IMPACT OF VIRTUAL REALITY (VR) IN
CHRONIC PAIN MANAGEMENT IN THE UK

Addressing Chronic Pain: A Growing Public Health Concern

Chronic pain affects approximately 15.5 million people in England, accounting for 34% of the population (Fayaz
et al., 2016). Among these, 5.5 million individuals experience high-impact chronic pain, which severely limits
their ability fo perform daily activities (Versus Arthritis, 2022). Musculoskeletal conditions such as
osteoarthritis, back pain, and neck pain are the leading causes of chronic pain. This invisible condition not only
diminishes quality of life but also places immense pressure on healthcare resources and the economy (Public
Health England, 2020).

How Virtual Reality is Used in Chronic Pain Management

Virtual Reality (VR) technology is emerging as a non-pharmaceutical solution for managing chronic pain.
NHS Fife in Scotland has pioneered the use of VR to help patients cope with persistent pain (NHS Fife,
2023). By immersing users in simulated environments like tranquil landscapes or engaging activities such
as virtual golf, VR distracts from pain sensations and encourages physical activity. The technology also
integrates mindfulness exercises to promote relaxation and improve mental well-being (Powell et al.,
2020).
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Evidence Supporting VR’s Effectiveness (bjanasthesia, 2022)

Research conducted by NHS Fife and other institutions demonstrates VR's
therapeutic benefits:
e Patients using VR reported reduced pain levels, improved mood, and enhanced
mobility (NHS Fife, 2023).
e Studies by Dr Wendy Powell at the University of Portsmouth showed that VR
environments can lower pain perception and increase physical engagement among
individuals with musculoskeletal conditions (Powell et al., 2020)..




e Amputees have benefited from VR simulations that recreate sensory feedback,
helping manage phantom limb pain without medication (Cole et al., 2019).

Critical Analysis: Advantages and Shortfalls

Advantages:

e Non-Invasive: VR offers a drug-free alternative to traditional pain management
methods, reducing risks associated with long-term medication use(Powell et al., 2020)..

e Engagement: Interactive experiences make physiotherapy enjoyable and encourage
adherence to rehabilitation programs.

e Accessibility: Portable VR systems allow therapy sessions to be conducted at home.

Shortfalls:

e Cost Barrier: High-quality VR headsets remain expensive, limiting access for low-
income individuals.

e Digital Literacy: Older adults or those unfamiliar with technology may struggle to use
the devices effectively.

e Limited Research: Long-term studies on VR's efficacy across diverse chronic pain
conditions are still needed.

Addressing Shortfalls

1.Subsidised Access: NHS initiatives could provide subsidised VR
systems for eligible patients.

2.User Training: Community workshops can teach patients how to use VR
devices effectively.

3.Expanded Research: Funding for longitudinal studies will validate VR's
long-term benefits and refine its applications.

Conclusion

Virtual Reality is fransforming chronic pain management in the UK by
offering an innovative, non-invasive solution that improves mobility and
reduces reliance on medications. While challenges such as cost and
accessibility persist, strategic interventions can expand its reach, making it
a valuable tool in addressing the chronic pain epidemic.

References

Cole, J., Crowleym M., & Powell W. (2019). "Phantom Limb Pain Reduction Using Virtual
Reality." Journal of Pain Research, 12(4), pp. 123-134.

Fayaz A., Croft P., Langford R.M., Donaldson L.J., & Jones G.T. (2016). "Prevalence of
Chronic Pain in Adults."

NHS Digital. (2022). Mental Health Services Monthly Statistics.

NHS Fife. (2023). Virtual Reality Pain Management Programmes.

Powell W., Cole J., & Crowley M. (2020). "Virtual Reality Applications in Chronic Pain
Management." Pain Medicine Journal.

Public Health England. (2020). Health Profile for




BLog 2 Dinal Ambaliya

ON THE BLOGC

Enabled via & S ,, , : f‘
Q ' == A , 2
\O |

[y . o
N \

The Internetof  Artificial general

Medical Things*  intelligencef

| | and computing infrastructure
Safety of users§ Implementation

barriers

élé Risk assessment and stratification E Optimisation of medication Lo
(=]
2 S

Ensuring accuracy and Strengthening
generalisability of models information-technology

=2

Q Screening and refined classification <G~ Prediction of complications
= = |

LEVERAGING AI-POWERED DIGITAL HEALTH TECHNOLOGY
TO ADDRESS DIABETES MANAGEMENT

Addressing the Problem: Diabetes as a Public Health Concern

Diabetes is a pressing global health issue, affecting over 537 million adults worldwide in 2021, with projections
suggesting a rise to 783 million by 2045 (International Diabetes Federation, 2021). It contributes significantly to
morbidity and mortality, with complications such as cardiovascular diseases, kidney failure, and neuropathy. The
economic burden is immense, with diabetes-related healthcare costs reaching $966 billion globally in 2021 (IDF,
2021). Despite advancements in treatment, gaps remain in patient self-management and real-time monitoring,
especially in underserved areas.

The Designed Technology: Al-Driven Diabetes Management App

To address these challenges, I have designed an AI-powered mobile application called "GlucoTrack Pro."
This app integrates real-time glucose monitoring via wearable devices with AT algorithms that analyze data
trends. It provides personalized feedback, dietary recommendations, and alerts for potential glucose
fluctuations. Unlike existing apps, GlucoTrack Pro incorporates predictive analytics fo forecast
hyperglycemic or hypoglycemic episodes and offers teleconsultation features for immediate medical advice.

Application in Health Promotion

GlucoTrack Pro aims fo empower
patients by enhancing self-management
of diabetes through education and real-
time support. The app promotes healthy
behaviors by providing tailored exercise
plans and nutritional guidance based on
individual glucose patterns. Additionally,
its teleconsultation feature bridges the Supervised Unsupervised
gap between patients and healthcare Lerarning , Learning
providers, ensuring timely interventions.
By infegrating community health
campaigns within the app, it also raises
awareness about diabetes prevention
among at-risk populations.
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Critical Analysis: Advantages and Shortfalls

Advantages:

* Improved Access: The app ensures that even patients in remote areas
can access expert advice through teleconsultation (Savience Litd.,
2023).

* Personalized Care: AI-driven insights enable tailored interventions,
improving patient outcomes (BCG, 2025).

® Cost-Effectiveness: By reducing hospital visits and complications
through preventive care, the app lowers healthcare costs (Medical
Economics, 2025).

Shortfalls:

* Digital Divide: Limited access to smartphones or wearable devices
among low-income populations may exacerbate health inequities
(PubMed, 2024).

 Privacy Concerns: Handling sensitive health data raises risks of
breaches and ethical issues regarding data ownership (WHO, 2020).

* Over-Reliance on Technology: Patients may become overly dependent on
the app, potentially neglecting traditional medical consultations.

Addressing Shortfalls

1.Subsidized Devices: Partner with governments and NGOs to provide
affordable or free wearable devices to underserved communities.

2.Enhanced Security Measures: Employ advanced encryption protocols and
transparent data governance frameworks to ensure privacy.

3.Hybrid Care Models: Combine digital tools with regular in-person
consultations o maintain a balanced approach to care.

Conclusion

In conclusion, GlucoTrack Pro has the potential to revolutionize diabetes management by
empowering patients and reducing healthcare disparities. However, addressing its
limitations is crucial for maximizing its impact on public health.
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Chronic Pain Management and

Digital Health Interventions

Background

Chronic pain affects 15.5 million people in England, with 5.5
million experiencing high-impact pain that Llimits daily
activities (Versus Arthritis, 2021). This condition places
immense pressure on healthcare resources and diminishes
quality of life. Current management approaches often rely on
pharmaceuticals, which can lead to dependency and side
effects. Innovative interventions are necessary to address this
public health issue effectively. Non-digital solutions like
exercise therapy and Cognitive Behavioral Therapy (CBT) have
been widely used (PMC, 2021). Digital interventions such as
Virtual Reality (VR) therapy are emerging as transformative
tools for chronic pain management, offering immersive
experiences that reduce pain perception and improve
mobility (NHS Fife, 2023).

Behavioural Change

Theory

The Stages of Change Model, also known as the

Transtheoretical Model, provides a framework for

understanding readiness for behavioral change in chronic

pain management (McKendry et al.,, 2024). This model

categorizes individuals into stages: Pre-contemplation,

Contemplation, Action, and Maintenance. VR therapy can

be tailored to these stages by offering personalized

interventions that match the patient’s readiness for

change. For example:

e In the Contemplation stage, VR can introduce mindfulness
exercises to build awareness.

¢ In the Action stage, immersive physical therapy sessions
encourage movement and reduce kinesiophobia.

e In the Maintenance stage, VR helps sustain progress
through gamified tracking features.

By addressing patients’ psychological barriers and

promoting gradual progression through the stages of

change, VR enhances engagement and long-term

adherence to self-management strategies.

Expected Outcome

Using the Stages of Change model to deliver VR interventions
is expected to improve patient outcomes by fostering
sustainable behavioral changes. Patients will experience
reduced pain intensity, improved mobility, and enhanced
emotional well-being (Powell et al.,, 2020). Additionally, VR
therapy can decrease reliance on analgesics and reduce
healthcare costs associated with chronic pain management.
Empowering patients to progress through readiness stages
ensures long-term self-management success and minimizes
relapse rates. The intervention’s personalized approach
promotes adherence and builds confidence in managing
chronic pain independently.

Binder, D. (2022) 'Virtual reality for chronic pain relief', Harvard Health Letter
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Health Promotion Values and
Principles

Health promotion is guided by values of equity, social
justice, and empowerment, aiming to address health
inequities while respecting individual autonomy (IUHPE,
2017). It emphasizes collaborative approaches that
prioritize the needs of marginalized groups. The use of VR
aligns with these principles by providing accessible, non-
invasive interventions that empower individuals to
manage their pain independently. VR promotes self-
efficacy by engaging patients in immersive environments
tailored to their needs, fostering a sense of control over
their health outcomes. By integrating VR into
multidisciplinary care models, the intervention supports
sustainable health promotion action while addressing the
social determinants of health.
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Conclusion

The integration of VR therapy into chronic pain
management has significant implications for policy,
education, and research. Policymakers should advocate
for subsidized access to VR technology to ensure equity
in healthcare delivery. Educational programs must equip
healthcare professionals with skills to implement digital
interventions effectively. Research should focus on long-
term studies evaluating VR’s efficacy across diverse
populations and chronic conditions. By addressing gaps
in accessibility and evidence-based practice, this
innovative intervention can transform chronic pain care
in England while advancing digital health strategies.

References

Carlson, J.K. et al. (2023) 'Remote cognitive behavioral therapy utilizing an in-home virtual reality toolkit for the treatment of chronic pain: a prospective randomized trial', PMC

International Association for the Study of Pain (2023) 'How to Cite', Pain Research Forum.

Mclintyre, A. et al. (2025) 'Patients' experiences of digital health interventions for the self-management of chronic pain: a systematic review and thematic synthesis', Journal of Medical Internet Research, 27, €69100.

Mackey, S. and Darnall, B. (2023) 'Digital health in pain assessment, diagnosis, and management', Pain Management.
Tiwari, V. et al. (2021) 'Combining Virtual Reality and Behavioral Health to Promote Pain Resilience: A Retrospective Study', Journal of Pain Research.

Smith, S.M. et al. (2018) 'Interpretation of chronic pain clinical trial outcomes', Pain.

Mclntyre, A. et al. (2024) 'Patients' experiences of digital health interventions for the self-management of chronic pain', Systematic Reviews.

IUHPE (2017) 'Core Competencies and Professional Standards for Health Promotion'.

McKendry, S., Rodakowski, J. and Powell, W. (2024) 'Empowering Patients With Chronic Pain: OT & Behavior Change', American Journal of Occupational Therapy, 78(Supplement 2), pp. 115-130.

NHS Fife (2023) 'Virtual Reality Pain Management Programmes'.

Powell, W., Cole, J. and Crowley, M. (2020) 'Virtual Reality Applications in Chronic Pain Management', Pain Medicine Journal.

Versus Arthritis (2021) 'Unseen, Unequal and Unfair: Chronic Pain in England'.
PMC (2021) 'Chronic Pain Treatment and Digital Health Era-An Opinion', PubMed Central.

Darnall, B.D. et al. (2022) 'Digital health interventions for chronic pain: Current status and future directions', Journal of Pain Research, 15, pp. 2553-2566.



