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Source: WHO

“Diabetes will double
in 25 years”
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Human cost of diabetes

Diabetic
Retinopathy

Leading cause
of blindness

in working age
adults

Diabetic
Neuropathy

Leading cause of ulcer & non-traumatic 
lower extremity amputations

Diabetic
Nephropathy

Leading cause of 
end-stage renal disease

Stroke

Cardiovascular
Disease

2-to-4 fold 
increase in 

cardiovascular 
mortality 
and stroke

Major contributor to 
public health costs

10% NHS budget



Wellness-centric Model
Transition in clinical approach from an illness 
centric model to wellness-centric model

Relies on real time data aggregation
Made possible through data collection points being close to 
the patient

Allows for a flexible lifestyle for patients

Adoption of care pathways for healthcare delivery to 
patients based on their specific needs

Consistency in clinical care and practice
Familiarity for patients with the ongoing treatment process

Collate information from different care providers to 
build a holistic picture of the patients condition

Information flow in a decentralised care setup
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Current Clinical Approach

Paper-based approach still widely employed
Results in transcription errors
Delay in recovering records – information retrieval 
slow
Records not easily accessible by other clinical care 
providers

Delay in obtaining records from another clinical site
Lack of consistency in healthcare delivery 
across clinical sites

Different procedures followed in different clinics
No standard interface for data perusal
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Healthcare@Home is…
a DTI funded project

collaborators include IBM, Smart Holograms, Zarlink 
Semiconductors and Diabetes Research Unit

a research-phase demonstrator
no real patient data used (as yet)
clinical evaluation currently underway

a decision support system to aid clinicians
a system founded on the requirements of National 
Service Framework (NSF) standards and associated 
Integrated Care Pathways
a system utilising wireless sensor devices coupled with 
mobile communication technologies and biometric 
authentication to enable remote patient monitoring
a risk analysis engine 
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Healthcare@Home (H@H) approach
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Roles in the system

Healthcare
Management
Healthcare

Management

CliniciansClinicians

ResearchersResearchers

manage

provides
medical data

analyse
data

PatientsPatients



Integrated Care Pathways (ICP)

Definition:Definition:
“… a multidisciplinary outline of anticipated care, placed in 
an appropriate timeframe, to help a patient with a specific 
condition or set of symptoms move progressively through 
a clinical experience to positive outcomes.”

H@H adheres to the guidelines 
set in the ICP framework for 
Type 2 diabetes formulated by 
Diabetes UK.

Not all aspects are covered and 
considered within scope for the 
research demonstrator
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QUID = QUantitative 
Individualised Data integration
Focuses on data collection, 
data storage, process 
execution 
Supports portal infrastructures 
for system users (clinicians, 
patients etc…)
Guided by the requirements of 
Integrated Care Pathways 
(ICPs) for diabetes
Emulates workflows in real-
world care pathways

Healthcare@Home – QUID
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Server-side architecture
3-tier architecture

Portal server to support 
front end framework 
mirroring ICP approach
Process server to 
translate ICP workflows 
and process business 
logic
DB2 database 
replicating DCCR and 
PDS
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@ clinic scenario
DCCR

PDS

Process

Portal

retrieve/update

push/pull

Websphere Portal Server
Flash forms
XML

Websphere Process Server

DB2
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Healthcare@Home – Clinician 
Portal
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Healthcare@Home - Dashboard
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Enables patients to follow a prescribed 
treatment
Maintain a log of activities – supplements 
information collected by the clinicians

aspects of Personal Health Record (PHR) 
system introduced here

Pro-actively monitor their health condition

Healthcare@Home – Patient Portal
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Patient Portal (contd…)

Targeting ease of use to 
enable utilisation by a wider 
demographic community 
(elderly, disabled, etc…)

presenting the portal through a 
variety of mediums (TV, PC’s, 
handheld devices)

Enable patients gain a better 
insight of their condition
Work in progress
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Healthcare@Home – Research Portal
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Research Portal (contd…)
Provision of anonymised data to statisticians, policy 
makers for service based trends analysis
Federated approach employed

allows querying of distributed databases
achieved through the use of OGSA-DAI and Information 
Integrator
to be implemented in the clinical portal as well (as patients may / 
will visit multiple clinics during their lifetime; provide clinicians 
with all the data required to treat the patients)

Supports
pre-defined queries to allow aggregate analysis
customised queries
visualising results in graphical format
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Server 

Patient Diary

BT

Data

Monitoring device collects patient data

Data is sent to mobile hub via Bluetooth

Data is automatically sent to server but can also be inspected on hub

Data is processed on server and inspected by physician

Regime is determined by physician based on medical data analysis

Custom Features can be built such as entering data into a patient diary on the hub  

Remote Patient monitoring

http://www.diabetes123.com/gifs/products/GlucomonSilver.jpg
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Remote patient monitoring (contd…)

Allows for patients to be monitored outside conventional 
clinical sites

Convenient to patients
Places less reliance on frequent clinical visits

subject to quality control/calibration safeguards
allows the patients to have a more robust lifestyle

Incentivise patients to ‘look after themselves’
Monitor progress and implement better warning signals
Provides for the development of consistent risk 
prediction

early detection results in better management of the condition
Possible to enable feedback delivery / event notification

Send reminders for medication, clinical visits…
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Technology enabling remote health 
monitoring in H@H
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Remote monitoring - Issues
Multiple patients in the same household

avoid cross-contamination of data
bio-metrics used to tag data from sensor device to a 
particular patient

In offline mode, hub capable of storing data
Batch transmission possible

Hub can be used for sending notifications
reminders to take medication, risk warning etc…

No standards as yet for device communications
work underway at Continua Healthcare Alliance with 
participation from a variety of vendors
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Healthcare@Home – QUIRA

QUIRA – Quantitative Individualised Risk 
Analysis
Risk analysis engine 

Ongoing research effort
Includes pattern matching in longitudinal streaming 
data
Developing equations to compute the probability of a 
complication occurring given current medical 
condition
Flagging of patients potentially at risk in the near 
future
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QUIRA (contd…)

Equations computing risk 
deployed as web services
Ranking of patients 
possible, thereby enabling 
prioritisation of medical 
care
Pattern matching feature 
currently being explored 
(DAME approach coupled 
with SAX being 
considered)



Healthcare@Home salient features
Portal framework for data presentation

Integration of data from disparate sources and provide a holistic 
view of the patient condition

Adoption of ICP
Decision support system to aid clinicians

Adoption of Diabetes Continuing Care Reference dataset 
(DCCR) 

Enables multi-site integration 
Consistency in data formats

Enable easy federation of distributed sites
Extending data collection points close to patient

Enables remote patient monitoring
Risk engine development 

Identify patients at risk 
Provision for better targeting of healthcare delivery
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Portal evaluation
Evaluation currently underway to determine

Suitability of the research demonstrator in a clinical 
setup
Ease of transition from paper-based ICP to electronic 
approach
Adherence to ICP and familiarity for end-users 
(clinicians)
Depth and adequacy of information collection through 
the portal
Completeness in presentation of patient condition 
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Challenges
Technical Challenges

Use of standard technologies (e.g. Web Services, HL7, etc) –
will Health Trust follow these?

HL7 – EHR data representation, XML format
Shift from paper-based ICP approach to electronic format
Agreement on standards for device inter-communication

Outputs from Continua Alliance forum will be adopted
Adoption of XDS (Cross-Enterprise Document Sharing) 
architecture

Integrate data from disparate medical institutions
Adoption of outputs emerging from Microsoft – NHS initiative 

CUI (Common User Interface)

Administrative/Operational Challenges 
Dealing with patient data (privacy, ethics, etc)
Suitability or ease of use for patients (elderly / disabled)
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Thank you.

http://www.healthcareathome.info
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