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The Deprivation-Mortality Link: Cardiovascular disease 
(CVD) remains a primary driver of premature mortality 
and health inequality across the UK. Patients residing 
in lower-income urban settings face disproportionately 
high rates of undetected arrhythmias and silent heart 
failures. 

The Secondary Care Bottleneck: The current NHS 
cardiology model is highly reactive, with interventions 
occurring only after severe symptoms develop. This 
structural bottleneck places unsustainable pressure on 
accident and emergency departments and acute 
medical wards, failing to intercept early physiological 
decline. 

 

Continuous Multi-Biomarker Patch: PulseGuard utilises a medical-grade, 
low-profile wearable skin patch that continuously monitors single-lead 
electrocardiogram (ECG) data, photoplethysmography (PPG) pulse trends, 
and blood oxygen saturation levels. 

Predictive AI Cloud Dashboard: An encrypted machine learning algorithm 
analyses real-time biometric inputs against a patient's historical baseline. 
The system generates automated prioritised alerts on the GP's EMIS Web 
clinical interface when multi-day physiological deterioration is detected, 
enabling preemptive care before an emergency occurs. 

Interactive Behavioural Safeguard: To mitigate device-induced health 
anxiety, the integrated smartphone app features an automated override 
system. If the patch detects an anxiety-induced heart rate spike rather than 
a true cardiac event, the app guides the patient through visual cognitive 
grounding exercises. 

 

The Digital Health Innovation & Technical Architecture 

 

Demographic Impact & Strategic Roadmap 

 Dismantling Structural Inequalities: The PulseGuard Network bridges the 
healthcare access gap by providing all hardware, cellular data connectivity, and 
localised technical support entirely free at the point of access for patients in 
deprived municipal zones. 

12-Month Phased Implementation Framework: 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Directed To: The Strategic Commissioning Board of the Integrated Care Board (ICB) & Director of Digital 
Transformation 



Dear Commissioners and Strategic Health Leaders, 

I am formally proposing The PulseGuard Network: a proactive, clinically integrated digital health ecosystem 
designed to intercept cardiovascular deterioration, optimise primary care workflows, and directly counter 
deep-seated socio-economic health inequalities within high-risk urban populations aged 45 and over. 

Cardiovascular disease (CVD) represents one of the most severe public health crises and financial pressures 
facing the modern National Health Service. Contemporary epidemiological data confirms that cardiovascular 
conditions are a leading cause of premature mortality in the United Kingdom, accounting for billions of pounds 
in preventable acute care expenditure annually [2]. A critical service delivery challenge exists in our 
management of high-risk patients, particularly those diagnosed with early-stage heart failure or complex 
arrhythmias. The current system operates on an inefficient, reactive paradigm; patients are typically evaluated 
only after their physiological status has collapsed into an acute crisis, leading to emergency ambulance 
callouts, congested accident and emergency departments, and prolonged secondary care hospital stays [6]. 
This systemic gap leaves primary care networks unable to intervene during the vital early window when minor, 
low-cost medication adjustments could easily stabilise the patient at home. 

The PulseGuard Network systematically eliminates this operational vulnerability. By embedding predictive 
diagnostic technology directly into the community, this innovation provides a scalable, preventative pathway 
that protects acute hospital capacity, improves clinical workflows, and advances the common good. 

The operational architecture of the PulseGuard Network relies on a secure, continuous data loop connecting 
the patient’s home environment directly to their primary care network. 

The referral pathway begins when a general practitioner or community heart failure nurse identifies a patient 
meeting the clinical threshold for high cardiovascular risk. The clinician issues a digital prescription for 
PulseGuard directly through the standard NHS EMIS Web desktop interface. The patient is then provisioned 
with a discreet, lightweight, medical-grade wearable patch that adheres comfortably to the chest. 

Technologically, the innovation utilises a cloud-based Predictive AI Diagnostics Engine. The patch continuously 
tracks single-lead ECG data, pulse wave variations via PPG, and peripheral oxygen saturation levels. Rather 
than overwhelming general practices with raw data streams, the machine learning algorithm securely filters 
the information against the patient’s unique, generalised baseline. When the AI identifies distinct, multi-day 
trends that signify early cardiac decompensation, such as an uncharacteristic decrease in heart rate variability 
accompanied by biometric indicators of fluid retention, it automatically generates a high-priority action flag on 
the practice nurse's clinical dashboard. 

Safety and psychological security are deeply integrated into this software architecture. Recognising that 
continuous digital monitoring can inadvertently heighten patient anxiety, the smartphone application features 
an automated behavioural health override. If the wearable patch detects a sudden heart rate spike 
accompanied by rapid breathing patterns that match a panic response rather than a true cardiac event, the 
app intercepts immediately. It temporarily pauses the clinical alert and guides the user through an interactive, 
visual cognitive grounding session. If the biometrics stabilise, the anxiety event is logged; if they remain 
abnormal, the clinical alert immediately escalates to the primary care team. 

The primary objective of this digital innovation is to achieve measurable improvements in population health 
outcomes through continuous, proactive remote monitoring. Robust clinical literature demonstrates that 
early, home-based biometric tracking can reduce heart failure hospitalisation rates by up to 30% and 
significantly improve long-term patient survival rates [3]. By shifting the diagnostic focus from reactive hospital 
wards to proactive home-based care, we empower individuals to co-manage their health actively. 

This structural shift aligns perfectly with the core strategic goals of the NHS Long Term Plan, which demands an 
acceleration of digital therapeutics and remote monitoring to move care out of congested acute hospitals and 
into the community [7]. Crucially, the PulseGuard Network is explicitly designed to counter systemic health 
inequalities. Individuals living in the UK’s most socio-economically deprived urban areas are twice as likely to 



die from premature cardiovascular disease compared to their wealthier counterparts, often due to fragmented 
access to diagnostic clinics and secondary care resources [5]. To eliminate this structural barrier, the 
PulseGuard system provides the hardware and cellular data connectivity completely free at the point of care, 
funded directly through integrated care commissioning frameworks, ensuring that financial deprivation never 
limits access to life-saving technology. 

To guarantee an exceptionally secure, legally sound, and smooth operational deployment, I have structured a 
disciplined 12-month implementation timeline: 

➢ Months 1-3 (Co-Design & Governance): We will partner with leading cardiologists, digital health 
developers, and patient panels to refine the user interface. Simultaneously, a comprehensive Data 
Protection Impact Assessment (DPIA) will be completed to ensure the absolute privacy of patient data 
under the Data Protection Act 2018 [1, 4]. 
 

➢ Months 4-6 (System Interoperability): Our technical team will build and test the secure, encrypted API 
connections required to route AI alerts directly into local primary care databases. 
 

➢ Months 7-12 (Multi-Centre Pilot): We will deploy a 6-month live trial across 3 distinct Integrated Care 
Board (ICB) regions, actively tracking 300 high-risk patients to collect clinical efficacy and cost-benefit 
data for long-term national commissioning. 

The PulseGuard Network operates strictly within the UK healthcare regulatory framework. The system 
maintains full compliance with UK GDPR [4], meets the NHS Digital Technology Assessment Criteria (DTAC) for 
advanced data encryption and interoperability [8], and adheres to Clinical Safety Standard DCB0129 to 
guarantee that the software design introduces zero patient risk [9]. 

We cannot resolve the growing burden of chronic disease by simply expanding emergency departments. We 
must use intelligent digital technology to catch physiological deterioration before it becomes a medical 
emergency. The PulseGuard Network offers an innovative, scalable, and deeply equitable solution. I request an 
initial £145,000 strategic deployment grant to fund our 6-month multi-centre pilot phase. Let us collaborate to 
bring proactive, life-saving cardiac care directly to the communities that need it most. Thank you. 
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