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About me

• Digital Innovation in Healthcare – definition

• Role of Digital Health in the NHS LTP – enablers and barriers
• Current Challenges in Urgent and Emergency Care – C&W example
• Opportunities for Digital Technology to Optimize Urgent and Emergency Care

Objectives of the talk

✧ Digital Medicine is defined as digital products
and services that are intended for use in the
diagnosis, prevention, monitoring and treatment of
a disease, condition or syndrome.
✧ Includes a broad range of technologies:
telemedicine, smartphone apps, wearable devices,
software used in clinical settings (such as eprescribing), point-of-care tests, and extended
reality technologies (including virtual reality and
augmented reality).

Digital Innovation in
Healthcare

Purpose of
Digital Health
in the NHS Long
Term Plan

Optimization of Patient Care Quality, Patient Safety and Care
Experiences – right patient, right treatment, right time

Hospital / Primary Care - Community / Voluntary Care –
Home / Telecare – Care Homes

Improving Population Health and reducing Health
Inequalities – what matters most to patients, PROMs

Efficient use of resources through remote monitoring and
self-management tools

Personalized care, with faster and more accurate diagnosis,
linking genomics, genetics and other healthcare data

The use of Digital Data to
improve Quality of Care
and Population Health
Health Data Research UK
ICS design framework 2021

• Shared care record
• Interoperability throughout ICS
• Single coordinated offer of digital
channels for citizens across
system
• Shared analytical resource
• Linked data to support
population health management
• Follow ‘What Good Looks Like’
framework

Digital Technology and Self Management in Cancer
J Med Internet Res 2020;22(5):e17824
In association with Coventry University

• Digital self-management interventions can
improve outcomes, including quality of life and
health care utilization in long-term conditions.
• Digital interventions can improve access and
increase user choice.
• A digital self-management program, iHOPE,
improved symptoms of cancer survivors,
including fatigue and worry, depression, and
anxiety.
• Other similar programs (Penny Brohn UK) have
evaluated the cost savings from selfmanagement which is around £14K per patient
per year.

Digital Technology
enabled SelfManagement
Diabetes tool

for the whole family, friends, school &
teachers, healthcare professionals

How digital technology could enable
Personalized Medicine
Liquid biopsies
• Can identify circulating tumour DNA
(ctDNA) in the blood or other bodily
fluids to detect and monitor cancer.
• Early cancer detection could reduce
mortality and the need for aggressive
treatment.
• Population-based screening for ctDNA
may become feasible with improved
cancer survival as cancer is detected
prior to spreading to other parts of
body.

Genomics and Prevention
• Specific genetic variants associated
with disease can be detected.
• Polygenic risk scores may be used to
predict future risk of diseases such as
coronary heart disease (CHD) and
cancer in the general population.
• Genomic risk scores can be applied
much earlier when any preventative
measures may be most effective.

Enablers for Digital
Technology Implementation
The Health Foundation 2021

• Digital Inclusion – access, skills, connectivity, confidence,
motivations

Barriers and
Opportunities to
Digital
Transformation in
the NHS

• Quality of of IT tools – invest on best digital architecture
and get basics right
• Interoperability of technological systems across GPs,
hospitals, social care – best patient care delivered
anywhere at point of user need
• Access to accurate data and records by patients and
professionals – user friendly, any device, anywhere
• Cybersecurity – increase public trust on digital
technology
• Early adoption and diffusion of digital technologies
within complex NHS organizations – user engagement,
co-creative activities, workforce training, digital
championships, change management, organizational
development, benefits realization, Use cases

Innovation Adoption &
Diffusion

Digital Inclusion and
Exclusion Map
• Key target: Eleven million people (20% of the
population of the UK) lack basic digital skills,
or do not use digital technology at all. These
are likely to be older, less educated and in
poorer health than the rest of the population

Learnings from successful Digital Use Cases
Adapted from the Topol review 2019
Telemedicine – Virtual fracture clinics
•

Need - There is a large and increasing demand on traditional and outdated fracture
clinics services. Significant variation in management plans and suspected overimaging with unnecessary follow-up.

•

Solution - Service redesign at Brighton and Sussex University Hospital Trust,
introducing a virtual fracture clinic for acute fracture and soft tissue injuries. This
includes a telephone consultation and self-management through use of online
resources, with subsequent appointments only where clinically indicated.

•

Outcome – Safe and effective service with no related serious complications. A
saving for the (CCG) of over £700,000.93

•

Roles/functions change - Virtual services provide faster access to specialist
orthopaedic review. Consultants review patients within 72 hours of referral and no
longer see every patient face to face. New roles for advanced clinical practitioners
and senior therapists have been created.

•

Education/training requirements - In-house training is provided to upskill
therapists in specialist areas, such as imaging, acute injury management and digital
technologies.

Automatic image interpretation – Breast cancer screening
• Need - Breast screening using mammography has saved many
lives. In the UK the standard is double reading of mammograms
by two experts, which improves accuracy. However, there is a
workforce crisis with too few experts available to meet demand.
• Solution - A UK software company is helping radiologists detect
breast cancer using deep learning. The technology aims to ease
the workload of overstretched screening units by serving as an
independent reader to support breast screening programmes. It
also potentially increases the accuracy of screening by reducing
the number of false positives and false negatives, saving valuable
NHS resource.
• Outcome - The software has received CE marking (Class IIa) and is
undergoing clinical trials in an NHS Test Bed and across Europe.

C&W ICS
Commitment to
Digital Health
1.

Quality: Enhance Patient care through an
integrated Electronic Patient Record solution.

2.

Patient Experience: Patient led care through
Digital Empowerment

3.

Staff Experience: Provide outstanding experience
for all staff using digital technology

4.

Value: Drive standardised efficient processes
through the use of innovative technology

5.

Population Health: Digital supporting Integrated
Care and Population Health across the system

Current Challenges in
Urgent and
Emergency Care
Coventry & Warwickshire
ICS example

• Mental Health services are under pressure with ours and many other Trusts
across England seeing an increase in the number and complexity of mental health
presentations to emergency departments.
• In April 2021, there were 1.87 million A&E attendances, an increase of 10.6%
since the previous month. In comparison to the same time last year, at the peak of
the first wave, A&E attendances have doubled. There are currently only 11% fewer
A&E attendances than two years ago.
• Performance against 95% standard is currently 85.4% and compared to April
2019, emergency admissions are only down by 5% showing that activity is
returning to pre-pandemic levels.
• Paediatric presentation in Children’s ED has increased by 125% compared to
2019 and overcrowding is a real risk alongside nosocomial infections including
COVID spread.

Current National Challenges
for Emergency Services
across England

A/E streaming, RAT
and Direct Access
pathways at UHCW
Direct Access Pathways to Medical and Surgical Assessment Units
have been Operational 24/7 since May 2020 resulting in zero
corridor care in A/E during pandemic

Audit conducted over 1 day (16th December 2020)

UHCW
Emergency
Department
Opportunity
Audit

Joint NHSE/I and UHCW staff

233 ED cards reviewed & a further 159 patients were noted to have been
streamed directly (392 attendances in 24h)
Opportunity identified for 160 patients who were seen by an ED clinician first but
could have been streamed to another service (46% streamed out of a possible
82%)
Majority through a UTC (79) or streamed medical pathways (48), 12 to paeds, 10
to surgery, 2 to gynae, 5 to ortho/plastics, 4 to mental health
We have good and improving pathways for streaming (MDU / SAU)

Evidence that the majority of patients should have been / could have been
managed by a GP / ENP service not ED
Directs us towards UTC strategic intention

NHSE/I Opportunity Audit Results UHCW
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Missed Opportunity Audit UHCW December 2020

Recommendations - STP
1. Circa 1:2 ambulances need to attend a hospital but don’t need to attend ED.
2. About 10-15% of all ED arrivals have allegedly already had a touch point with another
healthcare service. Nearly ALL of these patients are signposted to ED incorrectly. Aim to
create a system culture of ONLY Emergency Patients get sent to ED and engage with all
system partners to understand and fix why are they sending patients to ED.
3. Each site is being heavily used for primary / urgent care need with hundreds of patients
being seen unnecessarily by ED doctors. This detracts from them seeing unwell patients
and keeps EDs crowded. Aim to ensure that each ED has a co-located service of GPs and
ENPs NEXT TO NOT IN the ED seeing at least 40% of the total activity arriving at ED.
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Missed Opportunity Audit UHCW December 2020

Monday 10th May – 16th May 2021
Emergency Department

No. of Slots
No. of
Patients
Slot
Utilisation
No. of DNAs
% DNA

Rugby Urgent
Treatment Centre

Coventry Urgent
Treatment Centre

SDEC

Total

Early Morning
0am-8am

AM Slot 8am1pm

Mid Slots 1pm 8pm

PM slots 8pm12am

Total

56

140

49

112

357

84

69

56

566

16

65

45

58

184*

18

56

0

258

28.6% (↑7.1%)

46.4% (↑15%)

91.8% (↓4.1%)

51.8% (↑18.8%)

21.4% (↑21.4%)

81% (n/c)

0% (n/c)

45.6%
(↑11%)

0

1

4

6

11

0

14

25

0% (n/c)

1.5% (↑1.5%)

8.9% (↑6.8%)

10.3% (↑10.3%)

6% (↑5.3%)

0% (n/c)

25% (n/c)

9.7%
(↑2%)

51.5%
(↑12.3%)

Think 111 weekly report @UHCW
Opportunities to optimize SDEC and UTC attendances as well as explore out of hours GP-led pediatric services,
mental health services and community pharmacy services through the Think 111 Directory of Services
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Think 111 Report May 2021

Opportunities for Digital
Technology to Optimize
Urgent and Emergency Care

Our Vision and Purpose for the
Urgent & Emergency Care @UHCW
Our vision @UHCW
100% of our patient population enabled to access
the right Urgent & Emergency services at the right
time.
Our challenge
Emergency Department overcrowding is a local,
regional and national system challenge due to
UEC service fragmentation, resulting in
operational inefficiencies, risking poor quality of
care and poor patient experience.
Our response
To create a joined-up UEC model of care which
delivers our vision, in collaboration with system
partners, general practice, social and community
care, the voluntary sector.

Key Components of our UEC Strategy
Fast track
navigation and
patient streaming
pathways

Senior decision
maker earlier in
pathway

Digitally enabled
Remote patient
monitoring

Fast track
diagnostic work
(hospital or
community based)

Smart Risk
assessment tools
(AI)

Rapid access
outpatient clinic
reviews

Interoperable
medical record –
access anywhere &
anytime

Self help and
virtual care plans in
the community

Evaluation of
patient outcomes
& experience –
prospective registry

Clinical Quality Indicators
Ambulance
handover within 15
minutes

Appropriate
streaming within
15 minutes of
arrival to ED

Unplanned Reattendance Rate
(<5%)

Total Time Spent in
A&E (<4 hours)

Left without Being
Seen Rate (<5%)
and 0% DNA rates
(111)

To be seen by a
senior clinical
decision maker ≤60
minutes (100%)

Service User
Experience

Mortality rate

Ambulatory Care
utilisation

Frailty patient
discharge within
48h of admission

MDU and SAU stay
<12 hours

Putting it all
together

3

2

Physician led RAT,
Consultant Connect,
WMAS - ED advice,
Think 111 DoS

Virtual
Navigators (111)
RPM, eMDT
Hear & Treat
See & Treat

Patient
1
Social Workers
Dieticians
Community physios,
pharmacists, CERT,
REACT, voluntary sector,
Self management, Telecare
and Remote Patient
Monitoring (RPM)

4
DAPs, SDEC, MIU,
co-located UTC,
FAST, Frailty, Hot
clinics

Interoperable
EHR, smart risk
assessment tools

Registry,
Performance
& Informatics

Radiology

Laboratory

Specific Digital
Opportunities in Urgent
& Emergency Care

Telemedicine for improving access to care and reducing health inequalities
EMJ 2021; 38: 474-476

Telemedicine type

Exacerbate disparities

Provider-to-patient (at •Digital access (device, wifi)
home)
•Digital literacy
•Ease of interpreter
•Incorporation
•Patient portal accessibility

Ameliorate disparities

•Less need to take time off for appointment •Leverage public assistance programmes to improve digital access
for patients with low SES
•Overcome transportation barriers
•Implement telemedicine programmes with automatic
•Potential to build in automatic
interpretation access
interpretation access
•Provide access to private telemedicine care in community settings
(eg, ‘telemedicine booths’)
•Auditory translation for limited health
literacy

Provider-to-patient (on- •Interpreter access
•Interpreter access
site)
•Interpreter quality
•Stigma and perceived bias around choice •Reducing time-to-provider
to avoid in-person exam
Provider-to-provider

Under-resourced hospitals unable to
access telemedicine services and
consultation

Suggested strategies

•Design on-site telemedicine programmes with interpretation access
•Acknowledge stigma and perceived biases with patients

Bring high-quality specialist care to hospitals Support grant programmes for less-resourced hospitals to invest in
that may not otherwise have access
tele-consulting technologies

Electronic Health
record in
Emergency Care
EMJ 2021; 38(6): 408-9

• Study shows that only 1/3 of the hour is spent
doing clinical care by ED consultants on duty.
• Rest of the time is computer use and
communication.
• Suggested solutions include: design intuitive
systems with end user in mind, fast computers,
visual displays of results, pathway – led workflows
to prevent repeating tasks on computers (single
pathway entry), computer on wheels or tablets for
bedside recording.
• Access to interoperable Integrated Care Record
(mental health, primary, secondary care).
• Advanced analytics, ECDS, PROMs, PREMs.
• Patient portal linked to EPR for patient results,
communication and remote monitoring.

Remote Patient
Monitoring
systems
• Prevent unnecessary hospital
admissions in chronically ill /
covid patients / care home
patients.
• Improvement in overall survival
by 5.2 months in case of cancer
patients AMA. 2017;318(2):197198
• Improved QoL and patient
experience

Advice and Guidance
Use Cases
Cardiology

Mental Health

• Instant advice

• Greenwich CCG introduced immediate Mental
Health Phone Advice & Guidance (A&G) in
September 2018.

• Interpret ECGs remotely
• Reassurance for patient
• Prevention of admissions (50% quoted in our
Trust pilot)
• Avoid unnecessary outpatient attendances
76% of calls to the National Consultant Network have
avoided an unnecessary admission or referral.

• Their service comprises: Working Age Adult
referral advice and Older Adult Referral advice.
• The average call connection time is 39 seconds.
• Based on call outcomes, 48% of calls to the
service have resulted in a referral being
avoided.
• This service complements Greenwich’s Phone
A&G for physical specialties.

Through patient portal linked to EHR or phone.

Home-based &
Patient-led
e-Triage tool for
Covid

Journal of the American Medical
Informatics Association, 27(6), 2020,
860–866

Self-triage and self-scheduling tool for management of covid.
Exposure – Symptoms – Comorbidities
4 endpoints: self care (portal message) / non-urgent (video clinic 12-24h) /
urgent (in-person within 12h) evaluation / emergent evaluation (ED, 999).
Most frequent disposition was ‘self care’ with >85% sensitivity and
specificity.
24h access and reduction in unnecessary ED admissions.
Further data input into the algorithm can increase specificity of the tool.

e Triage system in A/E

The
Opportunity
to develop
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Urgent & Emergency Care
Self-Triage tool
Home based
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•

250 patients present to our adult ED daily / 129 to assessment units / 113 to CED / 200 to UTCs,
but 50% of the total daily ED attendances are unnecessary.

•

Access to the tool by all on mobile, portal, phone, GP practice, language assisted telephone line,
visiting paramedics.

•

Optimization of non-ED services: community and social services, SDEC, social prescribing, virtual
wards, hot clinics, mental health, pediatrics, OOH GP service, UTC, pharmacy.

•

The AI will mean the suggested best place of treatment will be tailored to the patient, based on
14y worth of local data, reducing overall healthcare costs, improving hospital flow, safer care,
better patient experience.

•

This tool would be personalised, convenient and evidence-based which is more likely to lead to
behaviour change.

•

Similar AI tools have been deployed in Switzerland (Marchiori et al. 2020), Scandinavia (Kang et
al. 2020) and Canada (Kirubarajan 2020). A patient-facing chatbot, was deployed in response to
the COVID-19 pandemic in the USA, to direct patients to the most appropriate care (Lai et al.
2020) .

•

The tool could be further developed and utilised by triage nurses in ED to support capacity on
our assessment units accepting admissions from ED.

AI Decision
support in a
Home-based
medical triage
tool
https://www.ncbi.nlm.nih.gov
/pmc/articles/PMC8075483/#

Nederpelt, Charlie, J., et
al. "Development of a field artificial
intelligence triage tool: Confidence in
the prediction of shock, transfusion, and
definitive surgical therapy in patients
with truncal gunshot wounds". Journal
of Trauma and Acute Care Surgery, vol.
90, no. 6, June 2021, pp. 1054-1060

Kim, D, You, S, So, S, et al. A data-driven
artificial intelligence model for remote
triage in the prehospital environment.
PLoS One. 2018;13(10):e0206006

Swaminathan, S, Qirko, K, Smith,
T, et al. A machine learning
approach to triaging patients
with chronic obstructive
pulmonary disease. PLoS One
2017;12(11):e0188532

Levin, S, Toerper, M, Hamrock,
E, et al. Machine-learningbased electronic triage more
accurately differentiates
patients with respect to clinical
outcomes compared with the
Emergency Severity Index. Ann
Emerg Med. 2018;71:565-574

survival prediction that can quickly
and precisely triage via wearable
devices without medical personnel

Applications of AI led e-Triage systems

Safety Issues for AI in Health Care

Source DOI: 10.1177/1062860619878515.

Safety considerations at various stages of
deployment of Artificial Intelligence

Source DOI: 10.1177/1062860619878515

Thank you

