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Introduction - 
understanding why
Great work starts with a ‘why’. So we begin 
this study with a similar purpose; to outline 
why we’ve produced it, why you should read 
it and why we think it provides vital clues to 
the development of sustainable models of 
high quality acute care in the 21st Century.

Patient flow is a high priority for NHS hospitals in England. We 
all know that. But the challenges of flow cannot be addressed 
in isolation. Hospitals aren’t factories; you can have the most 
efficient pathways where patients flow perfectly through your 
facility, but if you fail to notice the sick or deteriorating patients 
along the way, such efficiency is a worthless prize. Optimal flow 
cannot be achieved at the expense of safety and quality – the 
three components must work hand in hand.

So how do you implement something that maintains the 
appropriate balance of safety, quality and flow – all at the 
same time? And how do you do it in a way that ensures clinical 
engagement, staff adoption and demonstrable results? This 
study shows you how. It presents the journey being taken 
by one of Europe’s busiest hospitals, Nottingham University 
Hospitals NHS Trust (NUH), to deliver safer patient flow against 
a backdrop of perennial demand.

And here’s why.

The bigger picture

Acute trusts in England face tremendous well-known pressures. 
These typically converge to create national headlines around 
capacity and demand. The ‘winter crisis’ of 2018 was just the 
latest instalment in the never-ending story of crippling demand 
on NHS services. And, as ever, hospitals took centre stage.

The challenge of ensuring safe patient flow is familiar to every 
trust. But the drivers of the problem extend far beyond the 
numbers. Although rising attendances are undeniably the 
root cause, poor flow can also be a symptom of suboptimal 
processes and substandard communications. Hospitals cannot 
control the demand for their services – but they can control the 
systems they put in place to cope with it.

It’s widely accepted that the better use of information and 
technology can make a huge difference in helping trusts 
address their challenges. But too often, technology fails because 
the systems introduced are not adopted by the people meant to 
use them. Solutions are foisted on staff who don’t understand 
their purpose. Because no-one considered them in their 
development. And because no-one explained the ‘why’. There 
is a better way.
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A local exemplar

This study looks at the application of mobile technology 
at NUH, where tools to harness the power of information 
and drive safe patient flow have enjoyed trust-wide clinical 
adoption. NUH’s ongoing programme of mobile innovation 
has been underpinned by a singular, sustained purpose: to 
deliver ‘clinically-led, mobile-facilitated ICT as part of a paperless 
hospital by 2020.’ But the vision is not about the technology 
– it’s about giving clinicians convenient access to the best 
information to deliver safe, timely, high-quality care for patients. 
That’s the ‘why’. And it’s the only why that counts.

NUH’s ongoing work provides a blueprint for the adoption of 
mobile solutions that are not only being used by its clinical 
teams, they’re driving data capture at the patient’s bedside  
that is helping it respond to the perpetual challenges of safe 
patient flow. 

It isn’t easy. Flow is a complex jigsaw and hospitals don’t hold 
all the pieces. Access challenges among their neighbours in 
primary, community and social care make the puzzle even 
harder. Achieving optimal flow depends on ensuring all these 
pieces fit safely together to build the bigger picture. But that 
picture keeps changing all the time. Trusts need a better and 
more holistic real-time view.

Everything is connected. That’s why we’ve chosen to set this 
study in the context of the wider environment; to look at the 
national themes driving health and social care in England and 
examine NUH’s approach to challenges that are familiar to  

all hospitals. 

Tomorrow’s hospital, today

Our story starts in the here and now – but it reveals an NHS 
trust that’s paving a way to the future. 

‘2020 Vision: mobility and visibility in the journey to a paperless 
hospital’ shows not just why, but how NUH is piecing everything 
together. And it looks at what that might mean for the acute 
care models of tomorrow. 

Great work starts with a why. The great work being done by 
NUH is laid out in this study. It shows how one of the busiest 
hospitals in Europe is successfully leveraging mobile technology 
to maintain that crucial balance between safety, quality  
and flow. 

And ultimately, in these times of increasing demand and finite 
resources, that’s why we think you should read it.
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Without a shadow of a doubt, Nervecentre is the best, most 
successful and (importantly!) most popular clinical system 
we have ever deployed in NUH. It has literally saved lives by 
enabling us to respond to patient deterioration and need in 
a way that was never possible before.”

Dr Jeremy Lewis, CCIO, Consultant in Acute Medicine
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The national narrative
The management of safe patient flow across whole systems is an 
enduring challenge for health and care organisations in England. 
It is a complex, multi-piece jigsaw puzzle where the component 
pieces – spanning primary, secondary, community and social care 
– should in theory interlock, but all too often sit apart. This lack 
of connectivity, both within and between organisations, makes 
it difficult to see the bigger picture to manage flow. Yet despite 
years of attempting to complete the jigsaw, providers across the 
system are still working on the pieces around the edges. The  
rising demand on our health and care systems only makes the 
puzzle harder.

The challenges of assuring safe flow are perhaps most intense 
in hospitals, which sit right in the middle of the health and care 
ecosystem and have multiple doors into the service. The most 

obvious door – A&E – never 
closes. Patient pathways in acute 
settings are diverse, multi-faceted 
and dynamic. In recent years, the focus on 
capacity and flow in NHS hospitals in England has 
intensified. This is hardly a surprise; as demand for services 
has rocketed, the number of NHS hospital beds has dropped 
dramatically – falling by more than 50% between 1987/8 and 
2016/171. The concurrent rise in A&E attendances, bed occupancy 
rates and delayed transfers of care (DTOCs) has placed huge 
pressure on secondary care resources. In 2016/17, over 2.5 million 
people spent more than 4 hours in A&E (up 11%) whilst almost 
2.25 million bed days were lost due to DTOCs – a 24% increase 
on 2015/16 and 63% more than in 2012/132. The front and back 
doors of NHS hospitals in England – the bookends of patient flow 
in acute settings – are under unrelenting strain.

Chapter One 

Patient Flow: an 
enduring problem 

The management of safe patient flow across whole systems is an enduring 
challenge for health and care organisations in Englavnd. It is a complex, 
multi-piece jigsaw puzzle where the component pieces – spanning primary, 
secondary, community and social care – should in theory interlock, but all too 
often sit apart. 
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The pressure reached a crescendo in January 2018 as the NHS 
endured its worst winter on record, with NHS England ordering 
every hospital to cancel all non-urgent surgery for at least a month 
in an unprecedented move. Between December 2017 and March 
2018, A&E admissions increased by 6% compared with the same 
period in 2016/17 and the number of 12-hour waits climbed 
to a new high3. Collectively, general and acute bed occupancy 
across England was 94.4% for all but four days, whilst an average 
of 20 trusts had bed occupancy of more than 99% every day. 
With doctors warning that the NHS faces an ‘eternal winter’ of 
pressure unless it changes its approach to planning care4, it’s clear 
that patient flow has become an enduring, national problem. Yet 
although demand is undoubtedly the main driver of poor  
patient flow, sub-optimal communications and processes can 
also be key contributory factors. Every one of them is a threat to 
patient safety.

A local story

The challenge of running at almost total capacity is familiar 
territory for Nottingham University Hospitals NHS Trust (NUH) 
who, as one of the biggest and busiest hospital trusts in the 

country, experienced unprecedented levels of demand during 
the 2017/18 winter period. The nation saw this play out in the 
BBC Two ‘Hospital’ documentary which focused on showing the 
realities of the winter pressures. NUH, whose facilities include 
a Major Trauma Centre and one of the busiest Emergency 
Departments in Europe, has 90 wards and around 1700 beds 
across two acute sites; Queen’s Medical Centre (QMC) and 
Nottingham City Hospital. In the winter months of 2017/18, 6am 
bed occupancy at QMC Medicine, the trust’s acute and general 
medical wards, consistently exceeded 99%.

The year-round demand on its services has meant that NUH 
has always struggled to meet the national 4-hour emergency 
access standard. This has led to a concerted, system-wide focus 
on improving patient flow in Greater Nottingham. In the past 
18 months, a range of measures adopted by the trust has seen 
its performance steadily improve – with 4-hour performance 
increasing from 75% in January 2016 to 85.6% in November 
2017. However, winter pressure brought the upward trend to 
an abrupt halt and saw overall performance slip back to 75.9% 
in February 2018 (Figure 1). Performance with admitted patients 
remains a persistent challenge.

Figure 1. NUH 4-hour emergency access performance for admitted patients
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In January 2018, following recommendations from the National 
Emergency Pressures Panel (NEPP), NUH cancelled 346 routine 
operations to free up capacity in its hospitals. In March, with 
pressure on services extending into a fourth month, the trust 
opted to cancel more non-urgent operations to bolster patient 
safety and ease pressure on the system. The bigger picture tells 
a story of sustained demand. In the first three months of 2018, 
NUH spent 30 days on OPEL 4.

However, despite the relentless pressure and major challenges 
relating to overcrowding and flow, NUH managed to remain 
in control and maintain the safety and quality of patient care. 
Its performance – which saw it cope (albeit with difficulty) with 
inpatient demand that was 10% higher than anticipated – was 
largely due to the adoption of robust systems and processes 
designed to assure patient safety and operational resilience. 

The trust’s performance around 12-hour trolley waits – defined 
as the wait from ‘decision to admit, to admission’ – provides 
an indication that these measures had some effect; between 
December 2017 and February 2018, there were 1,914 trolley 
waits of 12 hours or more in NHS hospitals in England, with some 
trusts reporting more than a hundred.

At NUH, during the same period, there was one (Figure 2). 
Although the trust believes that this is still one too many, its 
performance within the context of the wider NHS during the 
winter pressures shows that progress is being made.

A mobile response
A key component of NUH’s operating strategy has been its phased 
adoption of mobile technology. Underpinned by a structured, 
long-term roadmap that began in 2010, the trust’s use of 
Nervecentre – a mobile clinical workflow platform – has helped 
to strengthen patient safety, task management and system-wide 
communication. Moreover, it has given NUH an operational 
visibility – including live ‘bed state’ information – that is helping to 
inform crucial decisions around capacity and flow. For example, 
the difficult decision to cancel non-urgent surgery in March 2018 
– ultimately taken to protect patient safety – could not have been 
made without access to accurate, real-time operational data. 

The use of mobile technology is facilitating ongoing data capture 
that is redefining the trust’s analytics capabilities. Burgeoning data 
sets, routinely captured at the bedside and shared by clinical and 
operational teams, are fuelling a deeper intelligence that is  

Figure 2. 12-hour trolley waits, NUH
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helping NUH better manage its resources, redesign pathways and 
plan services. 

NUH believes the combination of physiological and operational 
data unlocked by Nervecentre could help establish a more 
meaningful way of benchmarking NHS performance beyond 
traditional measurements. The metric, which draws on Early 
Warning Score (EWS) data captured at admission, provides a more 
granular measure of patient acuity. This information, available for 
analysis in real time rather than retrospectively months down the 
line, could be a catalyst for transforming flow. For example, the 
insight could be used to drive early engagement with community 
partners and enable more proactive discharge planning. The 
impact on waiting times at the front and back doors of the 
hospital could be substantial.

Analysis shows that, between December 2017 and March 2018, 
the number of adults arriving at NUH ED with an EWS of 4 or 
more – and therefore more likely to require hospital admission – 
was significant (Figure 3). 

2020 vision
As the NHS turns 70 and exhibits symptoms commonly associated 
with getting older, NUH is reversing the process; its mobility and 
clarity of decision-making is improving, and its sight is getting 
better with age. The trust’s 2020 vision for a paperless hospital 
reveals a determination to create a single view of all its data 
to inform effective and efficient models of care. It is part way 
through the roadmap, and mobile technology is playing a  
central role.

This study examines how NUH is deploying mobile solutions as it 
aspires to become a model hospital for a future NHS. It sets out 
the macro drivers at the national level and shows how the trust is 
responding to the needs of patients in an evolving landscape.

In the complex jigsaw of health and care, the study provides a 
piece-by-piece blueprint for mobile deployment, examining the 
clinical and operational benefits of real-time information and 
 what future applications might mean for patient care. It presents 
the bigger picture of NUH’s journey to becoming tomorrow’s 
hospital, today. 

Figure 3. Adult inpatients with an EWS of 4 or more (Winter 2017 & 2018)
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The national context
At the national level, a confluence of priorities is driving change within acute NHS trusts 
in England; patient safety, capacity and flow, system change and harnessing technology. 
These four priorities naturally converge around the patient, whose position at the heart of the 
healthcare system is enshrined in the NHS constitution5. The challenge for providers is to join 
up the dots in a world of increasing demand and finite resources. Progress requires a willingness 
to innovate – to redefine healthcare models and develop sustainable services that respond to 21st 
Century needs and expectations.

With the provision of high quality, safe and effective care a statutory requirement for NHS providers, the 
primary goal of every acute trust is to assure patient safety. This overarching objective naturally cascades 
into the need for the fluid management of patients between and within services, organisations and settings. 
Inefficient patient flow is a threat to patient safety.

Chapter Two 

Context & Drivers
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Patient Safety
The clinical climate for patient safety has evolved considerably 
since the Francis Report6 and the Berwick Review7 in 2013. 
These milestone reports led to a raft of recommendations and 
guidelines around safer nursing and safer staffing, and included 
a focus on establishing practices and processes to ensure trusts 
recognise and respond to the deteriorating patient. More 
recently, recommendations outlined in the Next Steps on the 
NHS Five Year Forward View8 build on the progress made since 
2013 and identify aspects such as infection control, patient 
incidents and learning from deaths9 as core areas of focus. 
In particular, public awareness of sepsis and other healthcare 
associated infections has grown significantly, with trusts facing 
increasing pressure to ensure they mitigate the risks. 

Technology – fuelling timely access to high quality clinical 
information – will undoubtedly play a major role in reinforcing 
patient safety. Moreover, systems that allow hospitals to 
capture, interpret and act upon physiological data in real time 
are likely to provide the foundation for any efforts to assure safe 
patient flow.

Capacity & Flow
The relationship between flow and patient safety is highlighted 
in two 2015 reports into the operational challenges of 
secondary care; the Keogh Review into urgent and emergency 
care10, and the Carter Report11 into operational productivity in 
acute NHS trusts. Safer, faster, better (Keogh) underlines the 
importance of assuring capacity across all parts of the pathway 
to manage demand, highlighting the unpredictability and 
‘hour-by-hour variation’ in patterns of urgent and emergency 
presentations. Keogh notes that ‘ignoring variation and 
planning to meet average demand will inevitably mean the 
service is under regular stress and queues will develop that may 
be difficult and expensive to manage’.

The Carter Report focuses on eliminating ‘unwarranted 
variation’, with resource optimisation and operational 
productivity considered key drivers of unlocking flow in acute 
trusts. Operational productivity and performance in English 
NHS acute hospitals, which noted variation in both services 
and approach in trusts throughout England, outlines the need 
for new metrics to act as a barometer to enable hospitals to 
compare themselves with peers and provide a baseline for 
future improvement. The report cites the development of data 
dashboards as one of nine practices that will be crucial to 
establishing a Model Hospital. It advocates better performance 

metrics ‘from board to ward’, more effective means of 
measuring productivity, and improvements in understanding 
patient level costing to identify wastage and reduce inefficiency. 
The subsequent Getting it Right First Time (GIRFT) programme is 
a key initiative to help deliver these objectives.

Once again, the challenge of managing safe, efficient and cost-
effective patient flow dictates the need for real-time data that 
can only be achieved through the adoption of smart technology. 
Fundamentally, however, data is only useful if it’s accurate, 
reliable and trusted. Clinical teams must therefore be supported 
by tools that help them capture that information at the bedside 
without disrupting the patient consultation or distracting from 
routine clinical practice. 

System change
The development of integrated care models in England has 
been a long journey. The rationale for joining up services across 
the entire care pathway is widely understood – but redesigning 
the system to deliver better connected, more efficient care has 
proved difficult. The continued absence of effective integrate 
care models is a key factor in the patient flow challenges facing 
hospitals in England; problems accessing services in primary care 
are driving increased patient traffic to A&E, whilst difficulties 
accessing social care are making it harder for hospitals to 
discharge patients that no longer require acute care.

The latest milestone on the journey to integrated care is the 
formation of sustainability and transformation partnerships 
(STPs) and the fledgling introduction of Integrated Care Systems 
(ICSs). In 2016, 44 STPs – combining NHS organisations and 
local councils across England – were established to work 
collaboratively to plan services for their local populations. 
Planning guidance for 2018/19 expects all STPs to take ‘a 
prominent role in planning and managing system-wide   
efforts to improve services’12. This includes identifying  
efficiency opportunities to reduce avoidable demand and 
unwarranted variation, and taking steps to enhance the 
capability of the system through greater engagement and 
aligned decision-making.

The guidance requires commissioners and providers to 
demonstrate how their plans will ensure sufficient capacity is 
available to meet the growing demand for acute care. It cites 
a reduction in social care DTOCs, through more collaborative 
engagement with local authorities, as an important means of 
unlocking capacity and flow.
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More recently, ICSs – formerly Accountable Care Systems – 
have evolved from STPs to provide system leadership in the 
planning and commissioning of care. The first wave of ICSs, 
including 8 areas previously designated as ‘shadow accountable 
care systems’ and two devolved health and care systems, 
have already assumed accountability for local operational and 
financial performance. NHS England says that ICSs will create 
more robust cross-organisational arrangements to tackle the 
systemic challenges facing the NHS. Their success will depend 
heavily on their ability to generate, access, share and interpret 
trusted information. First-wave ICSs have been given new tools 
to help them better understand local health data. Alongside 
this, there remains an ongoing need for robust frontline data 
– from providers throughout the whole care system – to help 
design and build the ICSs of the future. 

One of the biggest flow challenges for NHS hospitals is the 
important area of discharging patients who require community or 
social care. Data from NHS England13 shows that delayed transfers 
of care accounted for 2.25 million bed days in 2016/17. A 2016 
report by the National Audit Office estimated that 2.7 million 
hospital bed days are occupied by older patients no longer in 
need of acute care14. In 2015, NICE issued a guideline to support 
the transition between inpatient settings and community or care 
homes for adults with social care needs15. 

In 2016, NHS England published a practical guide to help local 
systems implement a Discharge to Assess (D2A) model16 where 
going home is the default pathway. Under the D2A model, 
people who no longer need an acute bed but may still require 
care services are ‘provided with short-term, funded support 
to be discharged to their own home or another community 

setting. Assessment for longer-term care is then undertaken in 
the most appropriate setting and the right time for the person’. 
An increasing number of hospitals in England are considering, 
or adopting, the D2A pathway. Again, it is impossible to enact 
pathways such as D2A without high-quality, real-time data.

Harnessing technology
If the road to integrated care has been evolutionary, so too 
has the journey to establishing an NHS IT infrastructure that 
harnesses technology and information to drive standards 
of care. The strategic roadmap has been iterative. From the 
Information Strategy17 of 2012 to Personalised Health and Care 
202018 (2014) and Information and technology for Better Care19 
(2015), the frameworks to accelerate and support technology 
adoption across the NHS in England have evolved over time. 
More recently, the recommendations that followed the 2016 
Wachter Review20 have become the foundation for the IT 
strategy that forms a key part of the Five Year Forward View.

Though the strategic blueprints for NHS IT have been many, 
they are all glued together by a fundamental belief that the 
effective use of information and technology can fuel better 
patient care. Discussions to shape the latest IT strategy21 are 
based on a mission to ensure technology is optimised to support 
the delivery of the ‘triple aim’: better health for populations, 
better care for patients and lower costs. 

Three specific deliverables aligned to the IT strategy have 
particular relevance to acute trusts on their journey towards 
digital maturity. 

12
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These are the need for technology to:

• Support clinicians in delivering high quality care at all 
times, as part of a network of professionals who can 
communicate easily with each other.  
o Provide access to patients’ records and care  
 plans at the right time and in a usable format,  
 supported by the best in decision support and  
 monitoring tools.

• Integrate services across health and care so that 
patients receive support and care in the place that is most 
convenient and appropriate to them. 
o Enable monitoring and prediction so that problems  
 and risks are identified and managed as quickly  
 as possible.

• Manage the health system in a way that minimises the 
burden of data collection and brings together the data 
necessary for quality improvement and cost reduction.  
o Create a single source of the truth that enables  
 complex modelling and forecasting to enhance 
 health and care planning.

These deliverables highlight both the challenge and the 
opportunity for NHS trusts in England in their use of technology. 
At present, hospitals are chasing down a target to be paperless 
by 2020. The ambition is generally viewed as unrealistic. 
Wachter says all trusts should aim to have a high degree of 
digitisation by 2023. A more recent report concludes that 
hospitals in England won’t be paperless until at least 202722.

The journey towards paperless hospitals will naturally vary from 
trust to trust. However, one thing remains clear: technology 
can, and indeed must, play a crucial role in helping NHS 
hospitals tackle the key priorities of patient safety, patient flow 
and system change.

The next section examines these national priorities through 
the lens of a specific local acute trust – Nottingham University 

Hospitals NHS Trust (NUH). 

The local context
Nottingham University Hospitals  
NHS Trust (NUH)
NUH was established in April 2006 following the merger of 
Nottingham City Hospital and Queen’s Medical Centre (QMC). It 
delivers services to around 2.5 million residents of Nottingham, 
Nottinghamshire and its surrounding communities. It also 
provides 92 specialised services to 4-5 million people from 
across the East Midlands, including Derbyshire, Lincolnshire and 
Leicestershire, and a handful of services nationally. The trust 
employs around 15,000 people. It has an operating budget of 
just under £1 billion.

Services are delivered by five clinical divisions; Medicine, Surgery, 
Family Health, Cancer & Associated Specialties and Clinical 
Support. The trust has 90 wards and around 1,700 beds across 
three main sites:

• City Hospital – a planned care site that includes a cancer 
centre, heart centre and stroke services. The site also 
supports NUH’s urgent and emergency care pathway

• QMC – a large teaching hospital and home to NUH’s 
Emergency Department (ED), Major Trauma Centre and 
Nottingham Children’s Hospital

• Ropewalk House – proving a range of outpatient services, 
including hearing services

NUH is one of the busiest trusts in Europe. In 2016/17, its 
Emergency Department (ED) had an average of 536 daily 
attends yielding an average of 132 inpatient admissions every 
day. It also has large numbers of non-ED emergency admissions.
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Strategic priorities
NUH has six core strategic objectives, as outlined in the trust’s 
long-term strategy24. These are:

1. Our Patients - We will ensure our patients receive 
consistently high quality, safe care with outstanding 
outcomes and experience

2. Our People - We will build on our position as an employer 
of choice; with an engaged, developed and empowered 
team that puts patient care at the heart of everything it 
does

3. Our Places - We will invest in our estate, equipment and 
digital infrastructure to support the delivery of high quality 
patient care

4. Our Performance - We will consistently achieve our 
performance standards and make the best use of resources 
to contribute to an affordable healthcare system

5. Our Partners - We will support the improvement of the 
health of the communities we serve through strong system 
leadership and innovative partnerships to deliver integrated 
models of care

6. Our Potential - We will deliver world-class research and 
education and transform health through innovation

Beneath these headline objectives, the trust is taking the 
following approaches in the key areas of patient safety, capacity 
and flow, system change and IT:

Patient Safety
NUH is one year into a 5-year Patient Safety Improvement 
Strategy (2017-2022) – Safety First, Safety Always. The strategy 
builds on the trust’s Recognise and Rescue programme (R&R) 
which, since 2012, has focused on care of the deteriorating 
patient by improving recognition and reducing delays to 
treatment. R&R seeks to:

• Improve EWS policy compliance and escalation

• Improve sepsis and AKI bundle compliance 

• Reduce Serious Incidents associated with failure to 
recognise and rescue unwell patients

• Increase analysis of cardiac arrests to explore antecedents

• Increase CCOT (Clinical Care Outreach Team) activity

• Improve incident reporting of events associated with failure 
to recognise and rescue unwell patients

The R&R programme is data-driven, supported by a dashboard 
providing information on a range of performance measures and 
indicators. Delivery of the strategy is underpinned by mobile 
technology to support electronic observations and EWS, handover 
and escalation. These interventions are explored in detail in 
Chapter Four.

14

2020 Vision: mobility and visibility in the journey to a paperless hospital



The Patient Safety Improvement Strategy, introduced in 2017, 
sets out five key safety priorities for NUH:

1. Creating a just (safe) culture – embedding a trust-
wide culture where staff and patients are empowered to 
improve quality, act on concerns and are supported when 
errors occur.

2. System-wide improvement – developing a system-
wide programme of safety improvement that integrates 
at individual, team, task and organisational level. Digital 
solutions will play a major role.

3. Reducing harm – continue to focus on harm-free care 
and learn from excellence.

4. Focus on staff – develop capability and capacity in the 
workforce to undertake safety improvement work at all 
levels. Building on an understanding of human factors and 
ergonomics, and implementing methodologies to support 
the measurement and monitoring of safety.

5. Integration and innovation – linking safety improvement 
across the trust, creating an innovative and sustainable 
approach that provides the best financial value for patients.

Targets for the strategy include:

• 90% of patients have observations on time

• 75% of nursing and medical escalations occur as per policy

• 90% of high-risk red sepsis patients receive antibiotics 
within 1 hour of identification

• 80% of high-risk red sepsis patients receive the full sepsis 
bundle within 6 hours of identification

Capacity & Flow
NUH’s Operational Plan (2017-19) sets out clear objectives to 
drive improvements in safe patient flow. These goals neatly 
align with NHS priorities outlined in the Five Year Forward View 
and reflect the efficiency measures recommended in the Carter 
Review. The plan notes that, with demand on the system rising, 
the trust’s ability meet access standards and increase efficiencies 
will, in part, be dependent on working more collaboratively 
with community and social care partners to reduce discharge 
delays for patients who no longer require acute care. Alongside 
the operational plan, NUH’s Quality Improvement Plan outlines 
five ‘quality priorities’:

• Reduce harm
• Recognise & rescue
• Respect
• Predict
• Give confidence

NUH’s SAFER patient flow bundle
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The fourth priority – ‘Predict’ – relates to reducing unnecessary 
delays in inpatient pathways. The choice of language highlights 
the importance of data and predictive analytics to inform 
capacity and resilience planning.

NUH, like many trusts, continues to struggle to meet the 4-hour 
emergency access standard. By September 2017, trusts in 
England needed to ensure that more than 90% of emergency 
patients were treated, admitted or transferred within 4 hours. 
In March 2018, that target was increased to 95%. In 2016/17, 
NUH’s 4-hour performance fell to 76.6%, having been 86.8% 
twelve months earlier.

In order to improve its access performance, NUH has taken a 
range of measures:

Adapting assessment processes
Primarily, it has adapted the way it assesses patients at the front 
door of ED, deploying a senior nurse to stream patients to either 
the Urgent Treatment Centre – a GP-led primary care service – 
or ED. It has also opened an older people’s assessment centre to 
support ED.

Improving internal and external 
processes
In 2016, NUH appointed a Director of Operations to manage 
patient flow and site management across the trust. This was 
followed by the implementation of new systems and processes 
to enable a more collaborative, multi-disciplinary approach to 
flow enhanced by greater, trust-wide visibility of operations. 

These measures included:

• Establishing an Operations Room co-located with ED that 
enables real-time visibility of bed state across both acute 
sites

• Twice-daily ‘gold’ meetings with Divisional leaders to 
support better management of capacity and flow

• Updating its Management of Adult and Children Patient 
Flow Policy to include new escalation triggers across NUH 
and the wider system

• Establishing bed and escalation meetings, run by the Site 
Management Team, at regular intervals throughout each 
day. Bed meetings, attended by representatives from all 
Divisions, set out to: 
o Review demand and establish current and   
  forecast capacity 
o Set priorities to create capacity and agree actions  
 with Divisional representatives 
o Review trigger points and set escalation levels 
o Agree communications required across the Trust to  
 ensure staff are aware of the escalation level and the  
 actions it requires

• Deploying Nervecentre technology to manage beds in 
real-time

• Implementing electronically-captured Red to Green23 
processes on wards to identify and reduce delays – and 
extending it to community partners

• Customising and adopting the SAFER Patient Flow bundle 
in adult inpatient wards to embed a culture of best practice

• Working with health and social partners to establish 
processes and resources for Discharge to Assess 

Data captured in Nervecentre underpins all these processes. 
These are examined in detail in Chapter Four.
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System Change
NUH has a leadership role in Nottingham and Nottinghamshire 
STP. Its long-term (2018-2028) strategy24 sets out to deliver 
‘sustainable, joined-up high quality health and social care 
services that maximise the health and wellbeing of the local 
population’. A key priority of the plan is to simplify urgent and 
emergency care. To this end, NUH is working collaboratively 
with its health and social care partners to redesign pathways 
and develop integrated service models that improve patient 
flow and better meet the needs of patients. A core objective 
is to limit unnecessary ED attendances and reduce DTOCs for 
medically fit patients by providing sufficient capacity outside 
hospital to facilitate the discharge and flow of patients through 
it. As collaboration continues and implementation of the plan 
takes shape, it is anticipated that some services will no longer 
be provided in an acute setting, further releasing capacity within 
the trust.

In 2017, Nottinghamshire was named in the first wave of 
Integrated Care Systems (ICSs). Although the Nottinghamshire 
ICS is in its infancy, NUH is an active partner in work to drive 
system transformation and develop future models for acute 
services. More recently, the trust redesigned its Supported 
Transfer of Care team, creating an Integrated Discharge Team 
that literally works alongside social care workers to plan 
discharges collaboratively. As part of the process, the team 
attempts to identify inpatients where the ‘home first’ Discharge 
to Assess model could apply.

Connectivity and visibility across the system are essential 
requirements in the delivery of integrated care models. Mobile 
tools, initiated at NUH and incrementally being extended into 
the community, are helping health and care professionals access 
and share operational information across the STP. These tools 
are explored in Chapter Four.

Technology
NUH is in the middle of a five-year programme to become a 
Paperless Hospital by the end of 2020/21. The strategy is the 
latest in a long line of ICT programmes that have incrementally 
moved the trust along the digital adoption pathway and seen 
it introduce a range of systems and applications to support 
clinical care. The trust adopts a ‘best of breed’ ICT strategy 
that encompasses a large number of information systems and 
‘interfaces’ them into a single clinical view. In 2014, as part 
of its best in breed approach, NUH embarked on a mission 
to reduce the trust’s 354 clinical systems by at least half and 
to develop a mobile infrastructure where clinicians could use 
handheld devices to input patient data at the bedside25. Its 
vision is to deliver clinically-led, mobile-facilitated ICT as part of 
a paperless hospital by 2020.

The catalyst for progress in the past decade was the 
introduction of a Medical Grade Network to connect its City 

and QMC campuses following the 2006 merger. The network, 
which lay the foundations for ubiquitous Wi-Fi, mobile  
working and unified communications across the trust, 
significantly bolstered infrastructure and created a platform  
for future innovation.

At the time, NUH’s Connected Hospital strategy identified the 
potential for technology to support the trust’s modernisation 
programme and, in particular, drive efficiency gains in  
areas such as:
• Prescription handling

• Referrals

• Discharges

• Bed Management

• Clinical coding

The 2006 Connected Hospital strategy, which articulated an 
ambition to minimise and, where possible, eliminate the use of 
paper, provided an ICT vision for the trust that remains in place 
today. The trust also has a long-standing health informatics 
strategy that sets out the deliverables required to achieve 
electronic health record access across the community and to 
exploit technologies to improve healthcare delivery.

In 2014 the trust was awarded £1.6 million from the Safer 
Hospitals, Safer Wards fund to support its electronic noting and 
EWS programme. The matched grant, which was earmarked for 
software, devices, project management and implementation, 
enabled NUH to issue mobile devices to 4,500 front-line 
staff. This further enhanced the trust’s ICT capability, bringing 
mobility to operations and enabling unobtrusive clinical data 
capture at the patient’s bedside. The convenience and utility 
of handheld devices has driven a step-change in clinicians’ 
adoption and use of electronic solutions. Since its active, 
trust-wide introduction in 2014, NUH has leveraged mobile 
communications to drive improvements in care through more 
accessible real-time information, better connectivity and more 
sophisticated informatics. Its 2020 Vision includes an ambition 
to be ‘Corporately Mobile’ by 2019.

With mobile technology now widely considered the ‘new 
normal’ in the consumer environment – there are now more 
mobile devices in the world than people26 – it is perhaps 
unsurprising that adoption levels among clinical teams at NUH 
have been impressive. With secure access to vital data in the 
palms of their hands – and an appreciation of the collective 
responsibility to capture clinically-valuable information at the 
bedside – clinicians and nursing teams are empowered to make 
faster, better informed decisions. As a consequence, the trust 
now enjoys a clinical and operational visibility that is helping it 
address the challenges of patient safety and flow. 

Chapter Three focuses on NUH’s blueprint for the development 
and implementation of mobile innovation.
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NUH’s vision is to deliver clinically-led, mobile-facilitated 
ICT as part of a paperless hospital by 2020. That’s great. 
The technology is there to help hospitals go paperless. 
Anyone can do it. But we want to do it well, do it properly 
and do it mobile. Those three elements don’t form part 
of any NHS blueprint. So how do you do it? How do you 
get the clinical engagement right in order to get the data 
right? How do you build on that clinical engagement 
to ensure that the data you’re getting is high quality? 
And what can you do with that high-quality information 
to inform future planning and better, more integrated 
services? Our goal is to have technology being used at the 
bedside, directly in the hands of our clinicians everywhere, 
but also in the hands of everyone that works in the 
organisation. Connecting everyone, and contributing to an 
understanding of how this place works. The obvious add-on 
to that is to connect with the most important person of all 
– the patient. That’s for the future. But we’re on a journey to 
become a hospital of the future. It’s a never-ending journey. 
But the story starts here. This is our blueprint.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute and 
Critical Care Medicine
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Building blocks to the future
The deployment and trust-wide adoption of mobile technology 
at NUH has not happened overnight; it’s been an incremental 
journey that began in 2010 and is evolving every day. The trust’s 
vision – to deliver clinically-led, mobile-facilitated ICT as part of a 
paperless hospital by 2020 – serves as a hardy anchor, allowing 
NUH to be agile and innovative in its introduction of new  
solutions so long as their intended purpose meets an 
identifiable clinical need.

The trust’s flagship mobile application is Nervecentre, whose 
modular deployments have to date spanned eight years and 
connected an array of diverse stakeholders across and beyond 
the organisation. Each deployment has been in response to  
a defined need and provided clinical value to specific cohorts  
of stakeholders. Yet collectively, the datasets captured  
through these distinct applications have converged to create 
a trusted, ‘single source of the truth’ for both clinical and 
operational teams. 

The visibility and intelligence facilitated by Nervecentre today 
is the result of a structured core roadmap that’s aligned with 
the trust’s 2020 Vision. That roadmap is underpinned by an 
implementation blueprint that NUH established at the start of its 
mobile journey. The blueprint sets out simple, key principles for 
the design, development and adoption of mobile innovation:

• Get the infrastructure right 
o  Establish a robust, secure Wi-Fi network 
o  Understand and comply with Information  
  Governance (IG) requirements, set out in the   
  Data Security and Protection Toolkit27 
o  Establish a secure system for mobile device   
  management 
o  Understand device requirements; who, what  
  type, how many and why? 
o  Issue mobile devices to frontline staff

• Get the order right 
o  Long-term success is all about the quality of the  
  data – and that means capturing the hearts and  
  minds of the people needed to collect that data

• Start with tools that solve problems for doctors; that means 
focusing on their primary concern – patient safety – first

• From there, build solutions that support nurses and 
strengthen patient safety

• Effective bed management tools need to build from a 
platform of clinical adoption

• Make sure innovation is clinically-designed and clinically-led 
o Establish clinical leadership to evaluate opportunities 
 Establish a multi-disciplinary team that can   
 appraise and scope out innovation from both   
 clinical and ICT perspectives

• Is what is being developed clinically important/relevant?

• Does it provide meaningful value for patients?

• Does it satisfy a defined need and address a known 
problem? 
o Involve nurses in the ICT team to bring a ward 
 perspective to user adoption

• Make it fit into existing clinical practice 
o Turn paper processes into electronic processes –  
 but don’t do too much, too quickly 
 Don’t ask users to do anything that doesn’t add  
 value to their existing practice 
o Make it simple and quicker to use than  
 traditional processes 
o Make sure it provides shared value

• Take a data-led approach 
o Work out which datasets can be useful in driving  
 safe, effective and efficient care and/or   
 measuring performance

• Does the data being captured have a clinical or  
operational utility?

• Which datasets can be shared with other users to inform 
clinical decision-making, accelerate interventions or 
improve flow? 
o Mobilise and motivate staff to collect data that’s  
 high quality, accurate and reliable

• Test, learn, adopt. Go live, learn, adapt 
o Pilot applications with relevant stakeholders 
o Iterate based on what you learn 
o Go live and test again 
o Adapt, iterate and go again

• Create a positive culture 
o Make the device ‘part of the uniform’ and the   
 task part of the job 
o Explain why: use clinical engagement to help   
 users understand why the application is   
  important and what it can do for them 
o Mobilise clinical ICT nurses – digital nurses – to   
  drive adoption 
o Develop digital advocates and internal champions  
 to spread positivity
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Roadmap
Although the utility and adoption of Nervecentre at NUH has 
grown organically, the early deployments of the technology 
followed a deliberate, targeted roadmap. The trust’s determination 
to establish clinically-led ICT is reflected in its decision to take a 
‘clinician-first’ approach to its roll-out of mobile solutions. The first 
phase of the roadmap focused largely on driving adoption among 
junior doctors and consultants – delivering tools to support task 
management, escalation and specialist referrals. The roadmap 
then progressed to the deployment of nursing-led interventions to 
support the capture of vital signs, EWS, escalation and handover 
information. By the time NUH introduced bed management 
functionality in 2017, mobile software was being routinely and 
frequently used not only by doctors and nurses, but also by a 
broader range of disciplines and stakeholders right across the 
organisation.

The core applications, which have created the bedrock of clinical 
data to support patient safety and drive adoption, are:

• Hospital at Night 

• eObservations 

• eHandover

In 2017, capability was enhanced with the addition of Bed 
Management functionality, providing operational visibility to 
understand patient flow. In addition to these core applications, 
NUH has, at various stages along the journey, added new 
innovations such an electronic tool for screening sepsis, an 
eCoroner solution and functionality to support integrated 
discharge planning. The full suite of Nervecentre solutions 
connects and supports stakeholders from across health and 
social care. The collective deployment, which will increase further 
throughout 2018/19 and beyond, is capturing huge datasets in 
real time. This data, in combination with information from other 
IT systems in the trust, converges to form the ‘single version of 
the truth’ outlined in the 2020 Vision, powering informatics 
dashboards that allow NUH to see the bigger picture.

Chapter Four outlines the Nervecentre deployment journey in 
detail and examines the contribution mobile solutions are making 
to the trust.

• Support adoption 
o Find innovative ways of ensuring user adoption 
o Understand how human factors impact adoption  
 and develop training, guidance and processes to  
 support staff 
o Encourage collaboration and the sharing of  
 best practice

Everything we have done here has been based on patient safety. It’s 
the best way to get into clinicians. Had we started our mobile journey 
from an operational perspective and given clinicians a system for 
bed management, the consultants and the doctors would not have 
so readily engaged. We know that the way to capture the hearts and 
minds of clinicians is to focus on their priority: helping patients. So 
we began there and it drove clinical adoption. That’s helped us build a 
solid foundation.”

Dr Mark Simmonds, Deputy Divisional Director,  
Consultant Acute and Critical Care Medicine
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Out of hours acute care
NUH’s mobile journey with Nervecentre began in 2010 with 
the development of a solution designed to support one of the 
trust’s biggest ongoing challenges – managing safe, timely 
and effective out of hours (OOH) care. It is a familiar challenge 
for hospitals across the NHS. In 2006, the NHS Modernisation 
Agency and the Joint Consultants Committee (representing the 
Academy of Medical Royal Colleges and the BMA) developed 
the Hospital at Night concept, designed to reduce the long 
working hours of junior doctors without compromising the 
quality or safety of patient care. 

The title itself is a misnomer; ‘out of hours’ covers all care 
carried out between 5pm-9.00am Monday to Friday, and 5pm 
Friday to 9am Monday. It also includes public holidays. Far from 
simply being ‘Hospital at Night’, OOH accounts for 75% of the 
year. Though the Hospital at Night concept came to prominence 
in 2006, the challenge remains relevant today. As the prospect 

of 24/7 NHS services inches ever closer, hospitals’ ability to 
deliver safe, effective care throughout the entire day will come 
increasingly under the microscope. This requires operational 
visibility, optimal task management processes and robust 
models of communication.

Local adoption of Hospital at Night services has varied, 
with trusts each taking a nuanced approach. In 2006, NUH 
introduced the Hospital at Night service at its City Hospital 
campus. Like many UK hospitals, it appointed a multi-
disciplinary team comprising a registrar, junior doctors, nurses 
and clinical support workers (CSWs) to provide the full range of 
clinical care out of hours. The on-call doctors in the Hospital at 
Night team would be the only doctors in the hospital, whilst the 
remaining Hospital at Night staff would provide overlay support 
for the skeleton nursing teams on the wards. 

Chapter Four 

The Journey



Requests for patient-related tasks were directed to a co-
ordinator – typically a senior nurse – who provided a triage 
function and allocated tasks to team members. Ten home-
based, on-call teams of registrars and clinical consultants were 
also on hand to provide additional support if required. For the 
team in the hospital, the handover of information was verbal 
and documented on paper. 

In 2010, following two internal reviews, NUH recommended 
operational changes to its Hospital at Night service, citing 
concerns about the outdated communications model  
being used to support the team. The journey to mobile 
deployment began.

Hospital at Night
The Challenge
With hospital admissions at NUH rising by 15% between 2000 
and 2011, the pressure on the Hospital at Night service was 
extreme. Communication between the Hospital at Night team 
relied on verbal and handwritten handover via traditional pagers 
and landlines. This created multiple problems:

• Junior doctors at the 46-hectare City Hospital campus, 
where patients entered via eight different specialist 
admission points, struggled with the practical demands of 
finding the nearest phone to respond to a paged request. 
Much time was lost in transit. When doctors did find a 
phone, ward phone lines were often engaged or calls went 
unanswered due to volume of work. 

• This led to delays in escalating care and treating patients.

• Nurse co-ordinators became office-bound – largely 
spending their shifts answering calls rather than providing 
senior nursing input on wards. A lack of patient contact 
led to low morale amongst co-ordinators and risked the 
potential de-skilling of valuable senior resources. It also 
presented problems in recruiting co-ordinators, with 
potential candidates reluctant to move to a desk-based job.

• The communication of tasks – and the crucial handover 
of clinical information – was sometimes lost in translation. 
Verbal handover was prone to misinterpretation. 
Information was often insufficient and lacking in clinical 
context, making it difficult for junior doctors to prioritise 
tasks. 

• Junior doctors’ handover notes were commonly 
handwritten on scraps of paper. These were prone to being 
lost, inaccurate or indecipherable. Patient privacy breaches 
were a risk.

• The quality of medical record keeping OOH was poor.

• Clinical governance around task ownership was weak.

• Performance management and workforce planning for 
OOH services was difficult because there was no accurate 
means of tracking activity.

• The Hospital at Night service presented identifiable risks to 
patient safety and patient flow.

The Solution
In autumn 2010, a consultant-led team from NUH worked with 
Nervecentre to design a task management and communications 
system to support the Hospital at Night service at City 
Hospital and QMC. The Hospital at Night solution uses mobile 
technology to connect nurse co-ordinators with doctors, nurses 
and CSWs working OOH across both hospitals. Ward requests 
are entered onto the Nervecentre system at the patient’s 
bedside via mobile devices and then sent directly to the Hospital 
at Night nurse co-ordinator, who electronically assigns each task 
to the most appropriate member of the clinical team. Allocation 
can be based on skill-set, availability, relationship to the patient, 
current workload and location within the hospital. Some tasks 
can be carried out by general nursing staff, others require 
escalation to the nurse in charge or a junior doctor. Once a 
task has been allocated, the recipient receives a notification on 
their mobile device. Co-ordinators can see when it has been 
accepted and actioned, allowing them to monitor activity and 
manage any outstanding tasks.

The system eliminates the need for bleep-based communication 
and has significantly reduced the volume of calls to nurse 
co-ordinators, freeing them to spend more time on the wards. 
Moreover, because ward requests are entered directly onto 
the software, handover information is accurate and instantly 
accessible, enabling doctors to review the full patient context 
and prioritise workflow based on clinical need. To support 
this, and to reduce unnecessary interruption of clinicians when 
they are attending to patients, notification alerts have specific 
ringtones so doctors can understand the level of priority 
without looking at the device.

The tool gives co-ordinators full visibility of the Hospital at Night 
team, with registrars copied in on all urgent tasks. This enables 
more collaborative working across the team to support junior 
doctors. The system provides an audit log of every activity to 
strengthen clinical governance, inform workforce planning and 
drive efficiencies.
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Implementation & evolution
The Hospital at Night solution went live in Spring 2011 
following a clinically-led design and development process that 
spanned six months. Roll-out was phased to ensure each user 
group was comfortable with the system. Implementation began 
with Hospital at Night co-ordinators, followed by ward staff, 
doctors and CSWs. Go-live at City Hospital was in March 2011, 
with QMC fully operational three months later.

The solution was the first mobile platform to leverage NUH’s 
medical grade network, which provides a secure, reliable 
environment for mobile collaboration. However, with the 
adoption of mobile devices at NUH still in its infancy in 2011, 
the first three years of the Hospital at Night solution were run 
using a combination of tablets, mobile phones and desktop PCs 
on the wards. Hospital at Night co-ordinators were given tablet 
devices, whilst a baton system was put in place for around 20 
mobile phones. The phones were issued to doctors and nurses 
at the start of every shift and were returned at the point they 
went home. Desktop PCs on every ward also enabled access 
to the web-based software, providing an additional means of 
requesting tasks. 

In 2014, following a major investment in mobile technology 
at the trust, front-line clinical staff were each issued with their 
own Apple device. The development coincided with the trust’s 
adoption of eObservations and eHandover, which has further 
enhanced the real-time information captured by and available 
to the Hospital at Night team. These applications are explored 
later in the study. 

The impact
Independent studies carried out in the months following the 
Hospital at Night deployment reported encouraging early 
outcomes. Evaluation of present-day OOH performance 
indicates that those early gains have been sustained.

Post-deployment impact
An observational study28 published by the BMJ in 2012 
concluded that the application of mobile technology was 
helping to deliver key benefits; reductions in lengths of stay, 
untoward incidents and peri-arrest calls; improvements in 
efficiency, communication and information flow, and  
staff satisfaction.

A study by the Association of Chartered Certified Accountants29 
(ACCA) – presented to the European Commission in 2011 – 
found that mobile collaboration in the OOH service at NUH had:

• Enhanced patient safety 

• Enabled the prioritisation of care for acutely sick patients

• Improved OOH handover procedures 

• Strengthened information and clinical governance

Both studies concede that the perceived reduction of lengths 
of stay is difficult to evidence – particularly since the lack 
of operational data prior to the mobile deployment made 
comparative evaluation impossible. In fact the complexities of 
flow continue to make it hard to establish meaning metrics; 
in acute care, nothing happens in isolation. Flow is the sum of 
the parts, not just the individual components. To determine the 
contribution that improvements to the Hospital at Night service 
have made to flow, it’s important to look at the bigger picture. 
NUH’s newfound operational visibility now makes this possible 
in real time.

Present-day performance
Examination of NUH’s current performance, based on data 
captured in Nervecentre that the trust could not previously see, 
illustrates the pressure the OOH service routinely faces.  

In 2017, the number of out of hours observations scoring an 
EWS of four or more was 93,222 – an average of  
255 a day. The number of out of hours escalations to doctors 
during the same period totalled 31,638 – on average, 87 a day. 
Naturally, not all escalations are due to high EWS. However, the 
figures indicate high levels of OOH demand. 
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2017 Escalations to doctors, OOH, by month

Source: Nervecentre

Jan 3127

Feb 2259

March 2480

April 2700

May 2345

June 2535

July 2831

Aug 2964

Sept 2545

Oct 2523

Nov 2303

Dec 3026

Total 31,638
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In light of such pressure, having the ability to prioritise tasks 
and escalate care more efficiently significantly strengthens 
patient safety. But its effect on flow is less tangible. However, 
one metric that can infer a positive impact on flow is the time 
at which patients are tagged as ‘home today’. (‘Home today’ 
is a field in eHandover, which will be explored in detail later). 
Flagging ‘home today’ status early in the day gives operational 
teams early visibility of potential beds – enabling them to plan 
admissions and stimulate flow. Since the decision to allow 
patients to leave the hospital is ultimately taken by a doctor, 
the majority of ‘home todays’ flagged out of hours will reflect 
decisions taken by junior doctors in Hospital at Night teams. 

In March 2018, a total of 8,628 patients had their status 
updated to ‘home today’. Almost a third of these status 
updates (31%) were made OOH. Moreover, 26% of all ‘home 
today’ updates were made between midnight and 9am, giving 
bed managers and operational teams valuable oversight of 
impending bed availability at the start of the day. Between 

January and April 2018, 38% of patient discharges from QMC 
Medical base wards occurred OOH. Around 9% of discharges 
from those wards took place between midnight and 9am.

Conclusion
The Hospital at Night solution has improved task management, 
prioritisation and communication across the Hospital at Night 
team. It has been adopted and embraced by on-call junior 
doctors who are now better supported to deliver safe, timely 
OOH care. Senior nurse co-ordinators are no longer desk-
bound and have been freed to resume clinical activity on 
wards. Operational visibility of the Hospital at Night service has 
improved, allowing NUH to plan resource, monitor resources 
and improve processes. Clinical governance of  
the service is assured. Patients’ safety OOH has been 
significantly strengthened. This is having an associated impact 
on patient flow.
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Perspectives
Nervecentre is a clinical platform – and because it’s mobile, it’s like having 
your office in your pocket. So I can get what I need, anywhere. This allows 
me to be out there; to be visible, as a senior nurse, supporting ward staff, 
reviewing patients, using my clinical skills and supporting junior doctors. 
The intelligence it provides us with is amazing. We now have a dashboard 
that can give us data on every aspect of the Hospital at Night service; it can 
break down every task by role, type, clinician, EWS. Everything is there at 
a glance. For instance, I now know that, as a team, we generate between 
17,000 and 23,000 tasks every month. The solution has taken nursing into 
the digital world; it’s reliable, it’s safe and I enjoy using it every day. And so 

does the rest of the Hospital at Night team too.”

Adam Shelton-Johnson, Hospital @ Night Lead Nurse

Trying to organise and support junior doctors across two large campuses, 
out of hours, was a major challenge for NUH. Our task management system 
has helped us address that challenge, allowing us to escalate care in 
a timely, efficient and safe way to treat the deteriorating patient. The 
Hospital at Night solution was the start of our journey. Everything else has 

been built on top of that.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute  
and Critical Care Medicine

From an on-call, out of hours perspective, Nervecentre has revolutionised 
how junior doctors work. It’s significantly improved the efficiency of the 
service. Prior to having it, we’d be reliant on jotting down patient notes 
on scraps of paper – and we wouldn’t have the full background on the 
patients we were about to visit. Now we can see everything we need at 
the time we need it. On-call work is the biggest burden on junior doctors. 
Nervecentre has had a huge, positive impact. I actually think it’s one of the 

best things about working at NUH.”

Dr Thomas Moore, Junior Doctor (CT2), Medicine
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Evolution
The Hospital at Night task management system laid a firm 
foundation for the next phase of NUH’s journey towards 
mobile-facilitated ICT. The experience highlighted the ability 
for mobile tools to allocate, notify and accelerate tasks 
electronically, providing a simple means of improving safety and 
productivity across the trust. This led to new applications that 
have helped to stimulate flow.

Portering
In 2012, the functionality behind the Hospital at Night system 
was used to power a mobile-enabled solution to improve 
portering at NUH. Prior to its deployment, the porter service had 
been identified as a common factor in delays across the hospital 
– although the trust had no means of quantifying the scale of 
the problem. To address it, and in the process unlock real-time 
visibility of porters’ workflow, porters were issued with Blackberry 
devices. A platform was developed through which nurses could 
request a porter using software accessible via PCs on the wards. 
The software automatically allocated tasks to porters using 
location, priority and workload criteria to identify the most 
appropriate person. Porters received notification of tasks via their 
handheld device. The system had a huge impact on the speed 
and quality of the portering service. This, in turn, had a positive 
effect on both patient flow and patient experience.

Use of the system stopped in 2014 when the trust outsourced 
its estates and facilities management, including portering, to a 
private provider. However, the mobile-enabled porter service will 
resume in 2018.

Specialist referrals
In 2013, NUH leveraged the same task management 
functionality to improve the speed and efficiency of neurology 
referrals. The demand for neurology services at NUH is high, 
with patients often requiring a review from a consultant 
neurologist as part of their care in the hospital. Referrals are 
routed via an on-call neuro registrar, who determines clinical 
necessity and priority. Historically this process was similar to 
the traditional Hospital at Night service; communication was 
made by bleep and landline calls, followed by verbal handover 

with limited patient detail. The process proved time consuming, 
disruptive and unmanageable, with a high volume of calls 
considered clinically unnecessary. 

In 2013, a new, consultant-designed system was put in place 
to streamline the process and improve efficiency. The system 
requires referring clinicians to answer key criteria-based 
questions as part of the electronic referral. Referrals are sent 
directly to the on-call neuro registrar, who receives a mobile 
notification. The neurologist reviews the request and, based 
on the criteria entered, determines its clinical validity. In 2013, 
while referral requests were entered via desktop PC, the on-call 
neuro registrar was issued with a mobile device. Since 2014, 
with mobile adoption widespread across NUH, most electronic 
referrals are processed via mobile devices.

The system has improved communications for neurology 
referrals, minimising delays and improving patient flow. It is 
now used to support other specialist referrals.

Dementia Assessments
In 2013, Nervecentre functionality extended to support clinical 
assessments. The first application of it was in dementia where, 
to help support its CQUIN performance, NUH was looking 
to bolster its screening of older patients upon admission to 
inpatient wards. The automated system supports clinical staff 
through all the steps of dementia screening, prompting them 
at every stage of the assessment process. At the end of the 
screening, the software outlines the next steps that need 
to be taken based on national guidelines and, using task 
management functionality, shares the outcome with the most 
appropriate clinical team. This could include the patient’s GP 
should re-screening be required at a later date. Alternatively, 
the result of the screening may inform the need for integrated 
discharge planning. Early identification of patients requiring 
supported discharge can have a positive downstream impact on 
patient flow.
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Physiology and   
Vital Signs
Patient safety
In 2013, NUH’s mobile journey progressed to support the 
capture and sharing of physiological data. The aim was to 
strengthen a patient safety strategy that focused on recognising 
and responding to patient deterioration.

Failure to rescue deteriorating patients is widely considered a 
key indicator of suboptimal acute care. In 2007, NICE published 
a clinical guideline to support the recognition and response to 
acute illness in adults in hospital30. The guidance coincided with 
a report from the National Patient Safety Agency which revealed 
that the failure to escalate clinical deterioration in a timely 
manner had led to a significant number of avoidable deaths. 
More than a decade later, failure to rescue remains a major 
driver of patient safety policy in NHS hospital in England. 

Nurses play a critical role in the early identification of 
deterioration. To support them, NICE guidance recommends 
that the measurement and recording of physiological 
observations is linked to a ‘track and trigger’ system. It advises 
hospitals to agree a ‘graded response strategy’ for patients 
identified as being at risk of clinical deterioration, supported 
by processes that escalate rapid response to clinicians with 
the appropriate core competencies for the identified grade 
of acute illness. Crucially, however, the early recognition of 
deterioration is, in the first instance, dependent on nurses 
accurately calculating early warning scores. Historically, patient 
observations have been documented on paper charts, with 

nurses required to calculate warning scores manually and 
document them accordingly. This manual process is prone to 
human error, particularly on busy hospital wards where the 
demand on nursing time is significant.

With Failure to Rescue a prominent issue in the wake of the 
Francis Report6 and the Berwick Review7 in 2013, NHS hospitals 
in England have increasingly sought to find new ways to help 
nurses recognise deteriorating patients and escalate appropriate 
care. Many have adopted digital solutions.

eObservations
The challenge
In March 2012, NUH introduced ‘Recognise and Rescue’ (R&R), 
a long-term patient safety programme designed to embed a 
whole-hospital approach to improving care of the deteriorating 
patient. In addition to the national emphasis on failure to 
rescue, the programme was in response to an internal review 
which showed that delays in recognising and treating sick 
patients had become a recurrent theme in incident reports.  
R&R aimed to reduce harm from deterioration by reducing 
avoidable delays to urgent treatment and accelerating the 
appropriate escalation of care. The programme highlighted 
variation in nurses conducting patient observations on time.  
It also highlighted weaknesses in the trust’s early warning 
system, which relied on the manual calculation of observation-
to-score conversions and the use of basic telephony to 
communicate escalations. 
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The solution
In 2013, in tandem with an adjacent work-stream focused on 
redefining its EWS policy, NUH began work with Nervecentre 
to develop a system to support the mobile capture of electronic 
observations. The solution went live in Autumn 2014. 

The solution enables nurses to input vital signs to software 
accessed via mobile devices at the patient’s bedside. The 
eObservations software then applies an algorithm to calculate 
early warning scores automatically. The system identifies 
abnormal observations and triggers an alert to the relevant 
clinician when the EWS indicates a patient’s condition is 
deteriorating. The clinician receives instant notification via 
their mobile device and can access comprehensive clinical 
information about the patient ahead of visiting them on  
the ward.

The eObservations algorithm is based on NUH’s EWS policy, 
which is universally applied to all patients. However, the trust’s 
EWS policy adopts different rules for a handful or pre-defined 
patient groups with special circumstances. These include end-
of-life, chronic respiratory disease, renal and chronic anuric 
patients. Paediatrics also has a small number of pre-defined 
alternative models. The eObservations tool is configured to 
accommodate special circumstances where necessary. 

The mobile system eliminates the need for paper-based 
recording of vital signs and the manual calculation of 
early warning scores. This ensures the early identification 
of deteriorating patients, while automated escalation to 
appropriate clinicians reduces the risk of avoidable delays in 
care. The solution, which allows the trust to maintain accurate 
audit of when observations are carried out, significantly 
enhances patient safety.

Our early work in Recognise and Rescue confirmed that the 
common pathway of deterioration was basic physiology. 
Nursing staff’s ability to maintain compliance with our EWS 
policy was therefore going to be crucial. However, it quickly 
became obvious that the manual and human process of taking 
a set of observations, writing them down, calculating a score, 
communicating it to appropriate clinicians and then expecting 
them to arrive within 10 minutes was a tall order. We needed 
to help our nurses. We knew that we’d already established the 
baseline of a task management system through Hospital at Night. 
So we looked at ways to build on that system to combine vital 
signs and escalation.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute and Critical 
Care Medicine
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Implementation
The deployment was boosted by technology funding that 
enabled NUH to issue mobile devices to around 4,500 front-line 
staff. Nurses and CSWs were given Apple iPods. Junior doctors 
were issued with iPhones. Additionally, shared devices were 
made available on wards for use by other members of the multi-
disciplinary team. Over time, iPhones have been extended to 
staff that move across and between sites, including consultants, 
CCOT (Critical Care Outreach Team), physiotherapists, dieticians 
and occupational therapists.

Prior to deployment, a comprehensive exercise to map all 
the beds across both acute sites was carried out to create a 
schematic of bed locations in wards, bays and side-rooms that 
exactly matched all inpatient areas. This was coded into the 
Nervecentre system, providing a platform to give NUH precise 
visibility of the location of every patient as they are admitted to 
a bed and as their care sees them move through the hospital. 
This mapping data is fundamental to clinical and operational 
visibility. It created a foundation for bed management later in 
the deployment journey.

The eObservations system developed by a clinically-led, multi-
disciplinary team that included consultants, doctors, clinical 
ICT nurses and stakeholders from the clinical care outreach 
team. It was piloted in Adult Medical, Respiratory Assessment 
and a Children’s Assessment ward between May and June 
2014. Concurrently, training requirements were identified 
and prepared for the roll-out to other areas of the trust. 
Between September 2014 and March 2015, the solution was 
rolled out in 76 wards across QMC and City Hospital. It was 
subsequently deployed in ED in July 2016, QMC maternity 
(February 2017) and CFU (December 2017). 90% of the trust’s 
wards, encompassing paediatrics, adult, medical, surgical and 
specialities wards, now use eObservations. 

Adoption
The application of mobile technology to hospital processes 
necessitates behavioral change. Although the capture of 
observations did not change clinical practice for nurses – indeed 
the electronic system simply replicated the paper process – the 
move from paper chart to iPod represented a significant change 
to routine workforce processes. Implementation was therefore 
supported by a team of dedicated Band 6 nurses who had 
been part of the clinically-led team that designed the solution. 
This team – formerly ‘clinical applications specialists’ but now 
known as ‘digital nurses’ – worked closely with peers to provide 
ongoing training and support. Patient safety improvement 
programmes also included training on the use of Nervecentre, 
focusing on human factors that drive adoption. Collectively, 
these efforts combined to build a positive culture around the 
use of mobile innovation.

Impact
The introduction of electronic observations has increased the 
efficiency and improved the accuracy of collecting observations. 
On average, it takes one minute and twenty seconds less to 
do a set of electronic observations than it previously did using 
paper. At scale, this releases huge efficiencies across the  
nursing workforce.

Since the solution was introduced in September 2014, more 
than 9.2 million sets of observations have been carried out 
at NUH. This equates to 8,200 observations on roughly 1850 
distinct patients entered by around 1,000 distinct nurses every 
day. Of those 8,200 daily observation, on average;

• 7,770 don’t escalate

• 225 escalate to a Nurse in Charge only

• 25 escalate to midwives

• 160 escalate to a doctor or outreach (in hours)

• 80 escalate to a doctor or outreach (out of hours) 

The percentage of observations carried out on time – an 
important metric in the trust’s patient safety strategy – increased 
significantly during the early stages of adoption. Between 
March 2013 and March 2015, compliance grew from around 
40% to 70%. 
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Visibility of observations activity, both in real time and 
cumulatively, has enhanced NUH’s ability to audit performance 
and identify areas for improvement. This has been beneficial 
in demonstrating performance against a 2016/17 local 
CQUIN relating to the recognition and rescue of deteriorating 
patients. The CQUIN monitored adherence with NUH policy on 
(Paediatric) Early Warning Scores (P)EWS – across 5 focus wards; 
4 adult wards (medical and surgical) and a paediatric ward. The 
key metrics were:

• Were observations done as per the observation plan? (90% 
target)

• Were nursing escalations carried out where mandated by 
EWS/PEWS? (50% target)

• Were medical escalations carried out where mandated by 
EWS/PEWS? (50% target)

NUH achieved greater than 50% nursing and medical escalation 
interventions for the project. It also partially met the 90% target 
for observations on time at the end of Q4.

In the past three years, the number of overdue observations 
has fluctuated in line with demand but in percentage terms 
has remained relatively flat (Figure 4). Growth in the number of 
observations being recorded is not just a reflection of inpatient 
demand, it’s an illustration of the adoption of eObservations.

Figure 4. Number of observations/number of overdue observations (April 2015-February 2018)
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In 2017, almost 2.9 million sets of observations were carried 
out at NUH. Of these, just over 201,000 (7%) escalated. The 
monthly counts make interesting reading; although the winter 
months attract the national headlines in terms of demand, 
the summer months of June and August recorded the highest 
number of escalations.

Escalations in 2017, by month

Month Total escalations

January 18250

February 15191

March 15473

April 15761

May 17125

June 18835

July 17878

August 18795

September 15575

October 17335

November 15182

December 15933

Evaluation of incident type trends between 2012 and 2018 
show that instances of Failure to Record and Failure to Escalate 
have fallen sharply. This is fundamentally linked to the adoption 
of the Nervecentre solution. 

In terms of the harm levels of Failure to Rescue incidents, the 
number of moderate incidents has decreased and the number 
of ‘no harm’ incidents has grown. There is also an associated 
reduction in unexpected critical care admissions from eObs 
wards since the implementation. Gratifyingly this supports 
NUH’s initial hypothesis for its implementation: if you recognise 
and intervene in deteriorating patients sooner, their outcomes 
are better.

Conclusion
The introduction of eObservations has had a hugely, positive 
impact on patient safety at NUH. The trust’s ability to recognise 
deteriorating patients early and escalate to an appropriate 
clinician has significantly improved. The number of observations 
being undertaken on time has increased, while the time it takes 
to carry out observations has reduced – increasing the efficiency 
of nursing resource. The accuracy of early warning scoring 
has massively improved with the removal of natural human 
error. The volume of observations being conducted every day, 
and visible on the system, is a clear indication that the mobile 
solution has been embraced by nursing staff.

NUH hospitals are safer due to the introduction and adoption 
of electronic observations. The trust’s increased delivery of safe, 
timely treatment has reduced avoidable delays in care. This 
inevitably has an impact on patient flow through the hospital.
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Perspectives
There is no doubt that our ability to calculate early warning scores correctly and 
recognise the sick patient has got better. And we can pretty much guarantee that 
escalation is going to happen because the system automates it. That’s brilliant; 
clinicians are being alerted to deterioration. It can be no coincidence that harm 

levels have reduced since eObservations was introduced.”

Dr Nick Woodier, Patient Safety Improvement Lead

It was clear that a lot of our policies and processes weren’t actually being 
followed. But by putting them in a digital format and putting a system in 
people’s pockets that reminded them what they needed to do next… it’s 
really improved our compliance levels. Observations are now much more 

accurate and they’re done in a much more timely manner. It’s brilliant.”

Lorrayne Dunn, Digital Matron, Clinical ICT 

Patients weren’t as safe before as they are now. We know that previously there 
were lots of problems with patients not having their observations done on time. 
Or not frequently enough. And when nurses did them, they might not have added 
up the score properly. There were so many errors to do with the EWS. We now 

know that patient obs are safely and correctly done. They are so much better”

Dr Jeremy Lewis, CCIO, Consultant in Acute Medicine

The beauty of it is that we now have big data. That’s really important because 
it can tell you what’s going on in your organisation – on a minute-by-minute 
basis. Previously, if we wanted to do an audit and collect the data, we’d have to 
walk around the wards and look at the charts. But now we can look at the data 
in an instant and say: actually, we knew anecdotally that patients were getting 
sicker or becoming more frail, but now we’ve got clear evidence to prove it. 
That data we’re collecting is going to be incredibly helpful for improving care 

for our patients. Our world is a much better place with this.”

Alison Dinning, Institute Clinical Lead (Education & Development)
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Handover
In tandem with its work around capturing vital signs, NUH  
also sought to leverage mobile technology to improve  
the communication and sharing of patient information  
between staff.

Effective communication is the lifeblood of high quality health 
service. However, it’s widely accepted that the NHS’s historic 
reliance on verbal and paper-based methods of communication 
has, at times, compromised care. The problem is particularly 
resonant in acute settings, where the communication of clinical 
information between health professionals is fundamental to 
safe, timely and effective care. Yet in many UK hospitals, a large 
amount of the of the patient information that clinical teams 
share is handwritten, inconsistent and insecure. A 2015 audit 
on record keeping in acute settings31 reported worrying levels 
of medical case notes, including handover and EWS sheets, that 
were lose and at risk of being lost. The ambition for paperless 
hospitals is a sensible one.

2007 NICE guidance to support the recognition and response 
to acute illness in adults in hospital30 cites poor communication 
and documentation as common factors in suboptimal care. 
A 2009 NCEPOD study32 found that poor communication 
between and within clinical teams contributed to 13.5% of 
deaths in patients who died within four days of being admitted 
to hospital. It’s an enduring challenge for acute trusts and 
one that has led to a significant focus on the crucial area of 
handover. Guidance to support safe handovers, issued by the 
BMA, NHS Modernisation and National Patient Safety Agency 
in 2006, described handover as ‘one of the most perilous 
procedures in medicine that when carried out improperly can 
be a major contributory factor to subsequent error and harm to 
patients’. More than a decade later, handover remains a critical 
safety issue in NHS hospitals and a contributory factor in many 
patient safety incidents. 

eHandover
The challenge
In 2012, NUH Recognise and Rescue team identified poor 
handover as a common theme in patient safety incidents. At the 
time, like most other trusts, the handover of clinical information 
to colleagues both within and at the intersection of shifts often 
depended on verbal communication and handwritten notes on 
scrap pieces of paper. The approach presented significant risks 

to patient safety and clinical governance, the most common 
being the misinterpretation, non-communication or loss of 
information leading to inappropriate, suboptimal or delayed 
care. Moreover, teams had no means of recording all the 
activities associated with a patient’s care. This often meant that 
no-one in the multi-disciplinary team had real-time visibility of 
patients’ management plans and the hospital’s performance 
against them. This had an inevitable impact on the continuity 
and quality of care, with potential implications for patient 
safety, patient experience and patient flow.

eHandover is essentially 
a replacement for the 

scrap bits of paper that we had on 
the rounds and on the wards. The 
database has evolved over time as 
we’ve strived to incorporate every 
piece of information on a patient 
that might prove useful to someone 
else that is involved in their care. But 
every field we consider adding to the 
system is evaluated against a simple 
question: is this information useful 
to front-line staff? If it isn’t, we don’t 
add it. The solution was, and remains, 
designed by clinicians, for clinicians. 
If the information we capture at the 
patient’s bedside is valuable to them, 
they’ll help to capture it. That’s the 
key to eHandover.”

Dr Mark Simmonds, Deputy Divisional 
Director, Consultant Acute and Critical  
Care Medicine
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The solution
In 2013, NUH began work to design a system for the mobile 
capture of information to support handover. However, rather 
than focusing solely on the handover of information between 
teams at the end of shifts, the solution was designed to 
support continuous care, providing accurate, clinically-relevant 
information to clinical teams, whenever they needed it.

eHandover is an electronic system for recording and reviewing 
critical activity relating to patient care. The majority of 
information in the system is captured and updated by clinical 
teams via mobile devices at the patient’s bedside. Data is 
structured into clinically-useful fields and presented across 
distinct profiles. Each profile displays only information that is 
relevant to the specific user group. Many of the profiles share 
common fields, with information pulled from a central database 
to provide a live view of individual patients. This creates a ‘single 
version of the truth’, permanently accessible to the whole 
clinical team to support continuous, joined up care. 

Implementation
Implementation of eHandover coincided with the roll-out 
of eObservations, beginning in September 2014. A team of 
eight clinical ICT nurses rolled the solution out to three wards 
a week, covering 76 wards by March 2015. In the opening 
phase the system had two profiles – nurses and doctors – and 
just 12 fields; Braden, Diagnosis, Falls, Frailty, Management, 
Medication, Property, Wristband, Specialty, Allergy, Infection, 
Background, Nurse and Safeguarding.

In terms of implementation, the example of the NUH 
Emergency Department gives some insight into the challenges 
and opportunities that eHandover presented. In ED, early 
utilisation was low; the baseline was between 8-42% for 
individual fields while the score for ‘all fields completed’ was 
below 4%. In response, a range of measure was introduced:

• Daily reporting of all fields completed

• Daily eHandover data shared with nurses showing the 
times of day it was not being used

• eHandover highlighted during nurse rollcall

• Nurse eHandover champions

• Regular eHandover updates in the ED Improvements 
newsletter

The measures significantly boosted adoption in ED. By April 
2017, individual fields for adult eHandover increased from 
10% to circa 70%. Adult ‘all fields complete’ grew from 
3.9% to 68%. The paediatric ‘all fields complete’ increased 
from zero to 90%. These improvements highlight the value 
and impact of continuous innovation to support users and 
drive adoption which were required to embed these changes 
throughout the Trust.

Evolution
The data captured through eHandover has significantly 
expanded since its introduction. The system now has 30 
profiles encompassing more than 200 fields. Each profile has a 
customised view based on clinical and operational relevance.

Anaesthetic Bed Co-ordinator Bed Management List

Board Round CICU/CHDU Cardiac Handover

Children's Board Round Childrens Doctor Childrens Nurse

Children’s Transfer of Care Critical care Dementia Co-ordinator

Discharge Team List ED Adults ED Children

ED Patient List HCOP Maternity Doctor

Med Doctor Admission Medical Doctor Midwife

Nurse Nurse Admission PCCU Handover

Pharmacy RRLT STOC USE ONLY

Staff and Tasks Surgical Doctor Transfer of Care

eHandover Profiles, April 2018 
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Utility and Adoption
The growing eHandover dataset has not only become the 
driving force for real-time visibility of the current status of 
individual patients, it is also providing a lens for live operational 
information in key areas that influence flow.

From a clinical perspective, eHandover provides a real-time 
snapshot of patient information to ensure safe, timely, 
continuous care. For example, admissions doctors can see 
whether clerking has happened on being admitted to a ward, 
or if a senior review has taken place. A medical doctor can, at a 
glance, see a patient’s EWS or whether they have been screened 
for sepsis. Moreover, they can review the management plan and 
see whether any tasks are outstanding.

From an operational perspective, up-to-the-minute visibility of 
activity across NUH is helping bed management teams identify 
opportunities to unlock capacity and address potential barriers 
to flow. For example, Bed Managers can see if a patient in ED 
requires an inpatient bed in a particular specialty, and whether 
any patients in beds within that speciality have had their status 

updated to ‘Home Today’. eHandover helps them pinpoint 
potential availability and proactively plan operations. Similarly, 
nurses can see the TTO status of patients that are ready to go 
home, to prevent avoidable delays in discharge. The Integrated 
Discharge Team can identify patients flagged as requiring 
‘supported discharge’, enabling them to start work on putting 
discharge plans in place. Visibility of all this data, typically 
captured on mobile devices by frontline staff at the patient’s 
bedside, can help inform the efficient planning of operations 
and make a positive impact on flow.

The utility of eHandover across all members of the 
multidisciplinary team has become significant. This has 
been reflected in usage rates. In March 2018, more than 
660,000 notes were entered or updated in eHandover by 
over 6,500 distinct users. 160,000 of those updates (25%) 
were made using mobile devices. The most prolific users were 
doctors, consultants, nurses, HCAs, discharge co-ordinators 
and pharmacy. The range of job titles updating eHandover 
underlines its adoption and utility within the trust, as well as the 
emergence of use elsewhere in the STP.
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Examples of software profiles showing patient observations status, 
overdue tasks and patient history
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Number of notes updated in March 2018 
by selected job titles 

Number of notes updated in March 2018 
by selected job titles 

Job Title Number of Notes 

Advanced Nurse Practitioner   556 

AHPs              5475 

Bed Manager          7479 

Consultant          11011 

Coordinator          4335 

CSW              3102 

Dietician           211 

Discharge Coordinator     31656 

Doctor            20587 

EDA                 6523 

HCA               68468 

Matron  879 

NOTTSCC               473 

Nurse              318641 

Nurse Practitioner         1902 

Occupational Therapist        3340 

Pharmacy              41101 

Physiotherapist           4799 

Progress Chaser           1053 

Receptionist          5920 

Registrar             4915 

Student Nurse            1347

Hour Count

0 13559

1 16077

2 16928

3 12835

4 13056

5 19564

6 25097

7 22522

8 24159

9 48575

10 51783

11 48169

12 41628

13 36255

14 40965

15 42455

16 39999

17 29412

18 30614

19 18681

20 16857

21 21231

22 18818

23 14385

The time of day that notes are updated reveals eHandover use is spread across the 24-hour period. Of the 663,624 notes updated 
in March 2018, 313,795 (47%) were updated out of hours. 163,797 (25%) notes were updated between midnight at 9am – 
illustrating both the scale of OOH activity and the use of eHandover during night hours.
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Reinforcing adoption
Driving – and sustaining – behaviour change is a common 
challenge when introducing systems and processes that require 
adjustments to professional practice. This is particularly the 
case when deploying technology. To overcome this, NUH has 
implemented a range of initiatives to accelerate the adoption of 
eHandover and establish its use as routine clinical practice. One 
of the most prominent (and effective) was its Exemplar Board 
Round initiative. 

As is the case in most trusts, NUH uses morning board rounds 
to identify the plans and actions required for each patient for 
that day. The trust recognised there was an opportunity to align 
board round discussions with the clinically-useful information 
it was seeking to capture via eHandover. The Exemplar 
Board Round initiative, led by senior clinicians, identified the 
essential ingredients of an effective morning board round 
and established a standard template of best practice to share 
across the trust. The template made the use of Nervecentre 

one of its key principles, ensuring that core eHandover fields 
were completed each morning during the board round. The 
programme was rolled out across the trust in June 2016.

A key principle of the exemplar board round is to ensure all 
patients have a ‘Predicted Date Medically Safe’ for transfer 
(PDMS). This language is distinct to NUH, who favour PDMS 
over the more widely used ‘Estimated Date of Discharge’ (EDD). 
The rationale is that pressure on the whole care system makes 
it difficult for trusts to estimate discharge dates since so many 
external factors are beyond their control. However, they can 
predict when a patient should be medically safe for transfer 
– whether that’s home or to another care setting. PDMS is 
a crucial indicator that helps NUH plan flow and proactively 
manage its engagement with community partners and  
social care.

Exemplar Board Round, and parallel activity around the Red to 
Green initiative, has further stimulated adoption of eHandover.
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	Exemplar	Ward	/	Board	round:	Top	Tips	

	 	BOARD	ROUNDS	SHOULD:	
•  Begin	on	(me	(and	by	9am	at	the	latest)	every	day	Monday	-	Friday	
•  Be	led	by	a	Consultant	or	Registrar	&	include	representa(ves	from:	

	Senior	Nursing	Team	
	Front	line	nurses	
	Trainee	Doctors	
	Discharge	Coordinators		
	Therapies	(Physio/	OT/	Diete(cs)	

•  Be	pa(ent	focussed,	detailed	but	concise	
•  Allow	all	team	members	to	contribute	
•  Take	30	minutes	or	less	

	
Ensure	Nervecentre	is	available	on	desktop,	mobile	&	preferably	large	screen	

devices	
	

Ensure	relevant	e-Handover	sec(ons	are	updated	in	REAL-TIME	by	designated	
members	of	the	team	

		

Verify	&	challenge	the	following	e-Handover	informa(on	on	EVERY	pa(ent,	
EVERY	day:	
•  Current	working	diagnosis	
•  CPR	status	
•  Ceiling	of	Treatment		
•  Discharge	Plans	
•  Predicted	Date	Medically	Safe	(PDMS)	
•  Medically	Safe	status	
•  Home	Today	status	
•  Red	/	Green	Day	status	
•  Poten(al	Outlier	
•  Internal	(NUH)	Delay	/	External	(Community)	Delay		
•  Nurse	Facilitated	Discharge	

Exemplar	Ward	/	Board		Round:	Top	Tips.	April	2018.		
Henrie]a	Parks	&	Amanda	Blackshaw.	Review	April		2020.	

NUH principles and guidelines for Board Round best practice

SHOP Principles of a Board Round 
Ensure all  patients have a  Predicted Date Medically Safe (PDMS) and Clinical Criteria 

for Discharge agreed at the daily board round. 
Follow a structured Board Round using Nervecentre & following the S.H.O.P 

principles. 

S 

H 

O 

P 

 
 
 
HOME PATIENTS 
Today’s and Tomorrow’s discharges 
• Identify today’s and tomorrow’s discharges on Nervecentre 
• Are all necessary arrangements in place -eTTO’s, care package, transport? 
• Can any outstanding investigations be booked as outpatient appointments? 
• What needs to happen to enable a pre-noon discharge? 
• Can your patient go to the discharge lounge early? 

 
 
 

PLAN 
Incoming Patients and Outliers  
• How many beds do you have available? 
• Expected admissions? 
• Outliers in other specialties? 
Weekend Plans 
• Does every patient have a plan of care and management? 
• Is the patient suitable for nurse facilitated discharge? 
  

 
OTHER PATIENTS 
Review plans and revise (as necessary) 
• Is your patient medically safe? 
• Is there a PDMS and discharge plan identified on Nervecentre? 
• Are any tests or interventions outstanding (are they still required?) 
• Has your patient waited more than 24 hours for an internal service & has 

this been escalated? 
• Can eTTO’s be started? 
 
 

SICK PATIENTS 
Senior decision maker to see patient NOW if deteriorating or overnight/ 
unreviewed admission. 
• Is there a clear diagnosis? 
• Are any tests outstanding? 
• Is there a clear plan of who is doing what next? 
• Is there an adequate management plan? 
• Is the PDMS still appropriate? 
 

SHOP Principles of a Board Round. April 2018. Henrietta Parks & Amanda Blackshaw.  
Review April 2020. 
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SAFER Actions for Patient Flow Top Tips 

L                      ENIOR REVIEW 
 Daily Board Round led by Consultant or SpR following the SHOP 
 principles (SHOP = Sick patients, for Home patients, Other patients and 
 Plans) 

                  NTICIPATE 
 Review and confirm PDMS for all patients & identify simple or  
 supported discharge within 48 hrs of admission. Write TTOS, book 
 transport, contact family for next day  pre-noon discharges 

                  LOW  
 Nervecentre updated in real time including “Home today” field during 
 board round 

  ARLY DISCHARGE 
 Identify pre-noon discharges for the next day (including one before 
 9am). Suitable patients to go to Discharge Lounge 
  

 EACT AND RESPOND 
 Ensure all internal and external delays are identified as red 
  days & are escalated, actioned & recorded on Nervecentre 

SAFER Actions for Patient Flow Top Tips . December 2017 . Henrietta Parks & Amanda Blackshaw.  
Review December 2018. 
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On-ward clerking completed within 4 hours of admission
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Impact
Increased use has had a beneficial impact on productivity 
amongst front line staff. 2016 research from the University of 
Nottingham concluded that the use of handheld devices at NUH 
meant:

• Nurses are spending less time in the office and more time 
at the nurses’ station

• Nurses’ time to care has increased by 161 hours a day

• Doctors are able to spend more time with patients

• A reduction in unplanned admissions to critical care

Rich data capture via eHandover is helping NUH benchmark its 
performance against important metrics of patient safety. For 
example, its ability to complete on-ward clerking within four 
hours of admission has been consistently good (Figure 5).

The number of patients having being reviewed by a senior 
clinician within 8 hours of being admitted to an inpatient ward 

is also consistent. NUH measures this purely to benchmark 
performance. Prior to deploying Nervecentre, the trust had no 
visibility of this information – as was also the case with 4-hour 
clerking. It’s now able to see that compliance with its 8-hour 
senior review target has generally hovered between 70-80% 
(Figure 6). The temporary fall towards 50% in early 2018 
coincided with the much-publicised winter demand.

From an operational point of view, NUH can see a marked 
improvement in the number of patients being given a PDMS 
within 48 hours of admission. Similarly, the number of 
patients who have a discharge plan in place within 48 hours 
of admission has increased by more than 10% in 12 months 
(Figure 7). Improvements with the latter can in part be linked to 
changes in discharge planning processes. The sharp spike in 48-
hour discharge plans between September and November 2017 
coincides with the application of Nervecentre to Integrated 
Discharge Team processes to support the move to Discharge to 
Assess in October 2017.

Figure 5.
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% of patients reviewed by a senior clinician within 8 hours of admission
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Figure 7.
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Conclusion
The application of mobile technology at NUH has transformed 
handover processes and strengthened the trust’s ability to 
deliver safe, timely continuous care. It has improved the 
quality, accuracy of security of the communication of patient 
information. Greater use of technology is improving the 
productivity of front-line staff and freeing them to spend more 
time with patients. The information captured in eHandover, 
by clinical and operational stakeholders right across the 
organisation, is giving NUH greater visibility of performance, 
both in real time and over time. This is helping it to drive 
standards, plan services and make good ground on the journey 
to a paperless hospital. 
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Perspectives
I feel confident that if I put something on Nervecentre, it will happen. 
Before, when everything was paper-based, you worried that it might 
get lost. Verbal handovers aren’t very effective. This is very much 
clearer. And we have that back-up of seeing the physical tasks we  

need to do.”

Dr Thomas Moore, Junior Doctor (CT2), Medicine

From a pharmacy perspective, we used to borrow the nurses’ paper 
handover, which contained limited information about medicines for 
individual patients, photocopy it for our use and then hope that not 
too many patients had moved to another bed before the next morning 
when we handed over to pharmacy colleagues. Things are now much 
clearer and accessible. We can also see the physiological data that 
shows us whether a particular medicine isn’t working. We can spot 
that, intervene and speak directly to the prescriber to request a 

review. It’s pivotal to patient safety.”

Claire Patel, Assistant Clinical Services Lead

The old handover system was prone to risk. There was risk in terms 
of losing information, and risk in terms of updating handover sheets 
twice a day. In the past, nurses would sit down about half an hour before 
handover to update the sheet. If they were late, it would be rushed. Now 
it’s done as we go, as part of our practice; often with the patient in front 
of you. As a consultant, having immediate access to the information 
that’s put into the handover is so valuable. If a patient scores a high 
EWS, we can see it and it gives us an idea of what’s going on with 
them. In the past, we’d just go to see them without any back story. It’s a 
completely different world now. We certainly wouldn’t want to go back 

to how it was before. We’ve got much better visibility of information.”

Dr Jeremy Lewis, CCIO, Consultant in Acute Medicine

49



50

2020 Vision: mobility and visibility in the journey to a paperless hospital



Evolution
Therapy referrals
With adoption across the trust growing following the 
introduction of eObservations and eHandover, NUH once 
again sought to build on existing capability to tackle another 
of its problems: bottlenecks in the system due to increasing 
inpatient demand for therapists. Occupational Therapists, 
physiotherapists and dieticians were commonly receiving 
around 2,500 referrals each month, but efforts to manage this 
significant demand in a timely fashion were being undermined 
by poor communications and inefficiencies in the referral 
system. This was creating issues with flow through emergency 
pathways and contributing to delays in discharge.

In June 2015, NUH leveraged the task management and 
escalation functionality at the heart of Nervecentre to introduce 
an electronic system to support Therapies referral. The solution 

allows ward staff to request referrals using their mobile devices 
rather than the traditional bleep-based system. Therapies Team 
Leaders receive the referrals on their mobile task and allocate 
work to the appropriate therapists. The therapists then receive 
a mobile notification of the task and are able accept and 
prioritise tasks accordingly. The mobile system has streamlined 
the referral process, freeing therapist to spend more time with 
patients. This has helped Therapies teams improve referral-
to-treatment times. It has also given team managers greater 
visibility of performance against key indicators and strengthened 
reporting capabilities.

In March 2018, NUH managed 3,744 therapy referrals at an 
average of around 134 a day. During the course of the month, 
965 distinct staff members referred patients to therapists via 
their mobile device. The referrals were accepted by 193 distinct 
therapists. The data below illustrates activity on a specific day in 
March 2018.

Real example of a single day of referrals to Therapies, March 2018

Role Number of Referrals

Dietician (Adult) 27

Dietician (Paediatric)  1

Occupational Therapist (Adult) 36

Physiotherapist (Adult) 64

Physiotherapist (Paediatric) 6

For Managers and Team Leaders, our ability to manage demand and 
allocate work is much improved. We can see how many referrals 
we’ve got at any one time and can manage our activity in real time. 
I can easily see when a patient is a ‘red day’ for therapy, and support 
the teams to ensure priority referrals are completed.”

Julie Upton, Therapy Services Manager
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Flow
In 2016, with the culture of mobile data capture becoming 
embedded across the trust, NUH looked to build on the 
momentum and explore how mobile technology could help it 
address one of its biggest challenges: patient flow. The trust is 
not on its own.

Patient flow: a national priority
Improving flow has become a national priority for NHS 
hospitals in England, with healthcare leaders recognising it as 
a crucial factor in optimising resources, meeting performance 
measures and delivering high quality patient care. In July 
2017, NHS England published a good practice guide focused 
on improving patient flow, following recommendations 
outlined in Sir Bruce Keogh’s Safer, Faster, Better10, part of the 
Urgent and Emergency Care Review33. But just six months’ 
later, the high profile ‘winter crisis’ of 2017/18 underlined 
the scale of the challenge. However, whilst flow is typically 
regarded as a symptom of demand, it is often also a problem 
of communication, collaboration and workflow across – and 
beyond – the hospital.

Patient flow is a complex jigsaw; the puzzle won’t be solved 
overnight. But the most progressive hospitals are those that are 
putting all the pieces together to see the bigger picture.

Bed Management
The Challenge
The flow challenges at NUH are not unique; they’re the same 
challenges facing every acute trust in England in an NHS 
bursting at the seams with demand. However, the size and scale 
of NUH – with 1,700 beds spread across two acute sites, one of 
the busiest primary ED’s in Europe and a Major Trauma Centre 
serving the whole of the East Midlands – takes the challenges  
of capacity and demand to another level. It’s difficult to  
manage the flow of traffic when there are so many roads  
into the service. 

In 2016, following poor experiences with an electronic bed 
management system that ultimately ended up dormant, the 
job of maintaining an accurate bed state had returned to being 
a manual exercise – carried out on foot and documented on 
paper. Up to ten times a day. With 90 ever-fluctuating wards 
spread across a sprawling trust, achieving an authentic real-
time picture was an impossible task. By the time bed managers 
made the next bed meeting, their information was already out 
of date.

Bed meetings were 
commonly chaotic. There 

would be around 20 people in the 
Ops Centre trying to get a handle 
on our bed state – but no-one had a 
clear idea of what was going on. They 
were never likely to get one; we had 
no meaningful way of capturing the 
reality on paper. Verbal updates were 
just a snapshot in time. We were 
able to make plans, but those plans 
were really immediate – and we 
couldn’t necessarily see the impact 
of pressure in one area on another.  
We needed to find a way of getting 
real-time visibility of what was going 
on in the trust. The fundamental role 
of operational management is to 
establish systems and processes  
that enable clinicians to do their 
job in a timely way. That’s our sole 
purpose. We needed a new system  
to help them.”

Miriam Duffy, Director of Operations
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The solution
In December 2016, following a multi-disciplinary consultation 
exercise to map out all the pathways, processes and 
interventions that underpin clinical decision-making, NUH 
introduced Nervecentre Bed Management to establish trust-
wide vision and control of its operations. The introduction of 
the solution gives NUH real-time visibility of the operational 
demands on the trust, helping it to track – and manage – 
patient journeys, bed inventory and pressures on the system.

The system, which leverages all the data captured through 
eObservations, eHandover and Hospital at Night, is a tool 
for collaboration across the hospital. Primarily, the solution 

– which can be securely accessed from anywhere within the 
trust – simplifies the bed reservation process. Members of the 
multidisciplinary team – including doctors, nurses and bed 
managers – are able to request, review and reserve beds for 
patients directly from their handheld devices. But the system’s 
integration with eHandover means that clinical teams on the 
wards can contribute to the management of flow through the 
capture of vital information that can influence the bed state. 
For example, a nurse’s early identification – and flagging – of 
whether a patient requires a supported discharge can trigger 
proactive discharge planning that prevents delays when a 
patient no longer needs acute care.

Operational teams can use the system to access an accurate 
real-time, anytime view of bed inventory – giving them 
hospital-level visibility of available, occupied and closed beds, 
and outliers. They can see the patients awaiting beds in ED or 
admission areas as well as those who are due, or safe, for 
discharge. This information drills down to campus, division, 
ward and patient level. This visibility enables them to 
identify and manage any bottlenecks – both internally 
and within external system partners – that are causing 
preventable delays. 

The bed management system has established a visibility and 
ability to manage the supply-side of the hospital. But then you 
have to deal with demand. The information that helps us do that is 
all driven by eHandover.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute and Critical 
Care Medicine
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Screenshot of a live view of bed state, by hospital and division. One afternoon in  
April 2018

Our Operations Centre has transitioned from chaos to calm. 
We now have three dashboards that give us an overview of the 
hospital – and a fourth screen which shows us all the Nervecentre 
beds. We have a view of what’s going on in the hospital at any one 
time from that one room. And, having mapped out our escalation 
triggers for every part of the pathway, we send a snapshot of the 
hospital’s position to the entire organisation six times a day; the 
number of patients in ED waiting to be seen, the number waiting 
to be admitted, the number of patients awaiting beds and the 
number in critical care and resuscitation. So everyone can see at a 
glance where the pressure is and where the challenges lie. This is 
gives us a total visibility that we never previously had.”

Miriam Duffy, Director of Operations
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Patient Status at a Glance: an example ward view 

Implementation & Evolution 
Implementation of Nervecentre Bed Management began 
in December 2016, with the solution rolled-out across all 
inpatient wards and admission areas across both hospitals. In 
the first phase, the solution was not deployed in ED. Patients 
arriving from ED would be sent to an admission area where the 
process of requesting beds via Nervecentre would begin. Bed 
Management was deployed in ED in June 2017.

Six months before implementing the full bed management 
solution, NUH worked with Nervecentre to create a new tool to 
leverage the physiological, operational and patient location data 
it was capturing: Patient Status at a Glance (PSAAG). The tool 
pulls those stands of data together to create a pocket, mobile 
whiteboard that presents live maps of wards. Teams can look at 
an overview of a specific ward to establish bed occupancy and 
potential availability, and drill down to the patient level for  
more detailed information. PSAAG has proved a valuable 
tool for reviewing patients during board rounds. However, 
the solution also gave NUH its first glimpse of ‘bigger picture’ 
information around factors that influence flow; patients 

awaiting x-ray, discharge plans not in place, TTOs not 
completed, medically safe but unable to leave. Visibility of  
this information proved a vital step on the pathway to full bed 
management, raising awareness of the impact of delays on the 
wider system and encouraging a whole-hospital approach to 
managing patient flow.

PSAAG
The PSAAG example below shows an anonymised, moment-
in-time view of an NUH ward in April 2018. It reveals a typical 
scenario. The top bar shows that the ward is full but 17 patients 
are medically fit for transfer. However, only two are flagged as 
being able to go home that day. The remaining 15 no longer 
need acute care – but are unable to leave. This is often, though 
not always, because the patient requires a ‘supported discharge’ 
that has not yet been agreed. PSAAG, which also highlights 
patients with high EWS or overdue observations, helps 
operational teams identify the areas where potential availability 
or barriers to patient flow exist – arming them with real-world 
data to chased down solutions
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Adoption and Impact
User adoption of Nervecentre Bed Management, once again 
driven by Clinical ICT nurses, benefitted from Exemplar 
Board Round, which ensures that eHandover fields useful to 
operations teams are completed during board rounds. Adoption 
was further helped by the introduction of Red2Green, a 
national initiative created by NHS Improvement that focuses on 
preventing avoidable delays in patient care. The principles of 
Red2Green are outlined in NUH’s Safer Patient Flow bundle and 
also built into Exemplar Board Round. 

A Red day is:

• A day when a patient receives little or no value adding 
acute care

• A day of no value for a patient

A Green day is:

• A day when a patient receives value adding acute care that 
progresses their progress towards discharge 

• A day when everything planned or requested gets done

• A day when the patient receives care that can only be in an 
acute hospital bed 

The Red or Green day status of a patient is determined during 
board rounds and inputted into eHandover.

Visibility of Red2Green tagging provides fuel for operational 
teams, helping them spot areas where inactivity is creating 
avoidable delays that are impacting patient flow. This enables 
them to intervene, where necessary, to chase progress. It 
naturally stimulates flow.

Using Red2Green data drawn from Nervecentre, inputted 
at ward level by clinical teams, NUH is able to identify the 
most common reasons for internal and external delays. This 
information is used by all levels of staff – from Ward Managers, 
Matrons, Divisional Nurses and the Operations team, to 
individual departments such as Radiology, Therapies and 
Palliative Care. It gives visibility of all the delays across NUH, 
allowing users to drill down to campus, division, ward and 
patient-level detail to identify the areas that need support. It 
also allows NUH to identify emerging themes that may require 
more detailed focus.

RED/GREEN

RED/GREEN

RED  

GREEN  

“All patients start their 
admission on a Green Day. 

We use the morning board round 
to identify plans and actions for 
the day for each patient. If, at the 
following day’s board round, those 
plans and actions have not been 
completed, the day is changed to 
Red and the reason for delay will be 
selected from the relevant ‘Internal’ 
or ‘External Delay’ reason field. 
Only once all the actions have been 
completed can the day be turned 
Green and the reason removed.”

Henrietta Parks, Operational Lead, Bed 
Management
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Integrated Discharge Team
One of the biggest drivers of flow in acute trusts is discharge. 
National targets may focus on attendance and admissions, but 
if trusts can’t safely usher patients out the back door of the 
hospital, they will never create the capacity to manage demand. 
With delayed transfers of care accounting for more than 2.25 
million bed days in 2016/17 – a high percentage of which 
are due to problems accessing social care – trusts have been 
focusing heavily on improving their processes around discharge 
planning and working more closely with community and social 
care partners.

In October 2017, NUH’s Supported Transfer of Care (STOC) 
team restructured to become the Integrated Discharge Team, 

sharing a caseload – and the same office space at QMC – with 
social care. It is the very definition of integrated care, with 
clinical and social care teams working hand-in-hand to plan 
supported discharge. The team, which where possible looks 
to adopt a Discharge 2 Assess (D2A) pathway, focuses on 
ensuring the early identification of patients that will require 
supported discharge, and then working with the relevant 
providers in nursing homes or social care to agree a discharge 
plan in time for when the patient is medically safe. NUH aims to 
ensure patients who require a supported discharge are able to 
leave the hospital within 24 hours of their predicted medically 
safe date. Figure 8 shows an improvement in the number of 
supported discharges that were completed within 24 hours of 
the patient being declared medically safe.

Top 5 Internal and top 5 External delays for one ward, Jan - April 2018.
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Supported discharges within 24 hours of being medically safe for transfer (MST)
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The team’s ability to meet their target has been helped by 
the introduction of Nervecentre, which is giving them greater 
visibility of patients that may require supported discharge. 
These are flagged in eHandover by clinical teams, triggering 
a visit on the ward from IDT to review patients’ needs and 
start the discharge planning process. IDT also has visibility of 
patients’ PDMS, giving them a clear timeline to complete their 

work. A D2A dashboard, introduced in October 2017, gives the 
team a real-time view of current workload. All patients with a 
supported discharge plan appear in the new referrals box. Each 
referral is allocated a Local Authority, which allows them to 
fall into the relevant area; City, County or Out of Area. Work is 
allocated to the various teams (Clinical/Social Services) and the 
number of patients at the various stages – awaiting assessment, 
assessment in progress or being monitored as they’re too 
unwell to assess – can clearly be seen.

Figure 8.
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A live patient flow dashboard for IDT

Previously, we didn’t know if a patient required supported 
discharge until the day they were fit. Now we know almost as soon 
as they’ve been admitted. We can see their PDMS and check their 
TTO status too, to make sure that doesn’t create a delay. Being able 
to see all this crucial information makes a massive difference. It’s 
saved us so much time. And that in itself makes a contribution to 
flow; we can be much more productive. It’s giving us visibility and 
oversight to plan and manage cases – and the ability to measure 
and report our progress too.”

Nicola Bland, Integrated Discharge Team Manager
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Supported discharges by type, Dec 17-March 18
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Figure 9 shows the proportion of supported discharges that 
required medical, social care and joint between December and 
March 2018. 

NUH’s ability to capture accurate information on patients 
requiring supported discharge has improved the trust’s 
engagement with social and community care partners. 
Previously, NUH had no means of evidencing the number of 
patients that were in the hospital but no longer required acute 
care. Dialogue with system partners was based on anecdote 
rather than fact. Now, on the occasions when delays suggest 
bottlenecks with a particular partner, the trust can use data to 

evidence their argument. Engagement with system partners 
has improved as a result. The impact on flow is real. 

Figure 9.
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The system is having a huge impact. In my capacity as Silver 
command on-call, I now have greater visibility of things I 
could never previously see; what’s our bed occupancy? How 
many patients are medically safe? What do our discharge 
numbers look like? I can see all this from anywhere – and 
it gives me a greater reassurance when I am on call. Better 
still, because all this information is being populated by 
clinicians and nursing staff using handheld devices at the 
patient’s bedside, we trust and believe in it. We’ve been 
able to codify a lot of data that we’d never captured before 
and, in terms of digitising our hospital, it’s taken us a 
considerable way beyond where we were previously.

“From an operational planning capacity, the information 
I now have is really powerful. I have data sources at 
my disposal that can tell me the real-time story of bed 
occupancy – at trust level, divisional level and ward level. 
I can also see the trends over time. This helps us answer 
questions we couldn’t previously answer – and it also 
helps us visualise and evidence our answers based on fact 
not anecdote. We’re using real-world, live information to 
guide decisions and inform planning. Analytically, there’s 
still more that we can do with the information that we are 
getting. But we are in a far stronger place than ever before.”

Mark Bolton, Head of Operational Planning & Performance 
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Whole-hospital approach to flow
The visibility enabled by Nervecentre, captured by the data 
spine of eHandover and made real through PSAAG and Bed 
Management dashboards, is helping NUH adopt a ‘whole 

hospital’ approach to patient flow. A culture of collective 
responsibility has developed as interaction with Nervecentre 
touches almost every division, discipline and department.  
Here are some perspectives from just a few:

Emergency Department

Admissions ward

It’s so useful – because it’s always with you, in your pocket. It gives 
you constant visibility of what’s going on in your ward. I’m on an 
admissions ward, and 95% of our patients come straight from ED, 
so it’s really busy. We need to know when our patients can step 
down to a base ward, so we can make room for the next one. I’m 
looking at it now and I can see that I’ve got a gentleman that’s 
moving to another ward and I’ve got a bed in a female bay that’s 
empty. It’s just so helpful to see that in real time.”

Joanne Harvey, Sister

We’ve now got a far greater oversight of flow. We can see the time 
when we requested a bed and the time that bed became available. 
As a doctor, it’s frustrating when you can see that a bed’s been 
available for 40 minutes and yet we’ve still got the patient in ED; it’s 
useful to know that, because it’s down to us to do something about 
it. Since the system was introduced, we’ve built better engagement 
with the Ops team. Previously, our communications were reactive 
– they’d be calling us when beds were available and chasing us to 
sort out transfers. ED is a busy environment; we’re focused on the 
patient in front of us. Now we use Nervecentre notes to let them 
know when a patient is ready to go. It saves them having to make 
all those phone calls! It’s helping with flow – and it’s helping with 
team communications too.”

Dr Jaimie Coleman, Emergency Medicine Consultant
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Cancer and Associated Specialties, City Hospital

Pharmacy

It gives us an insight into which patients to target to help with 
flow. In the winter, when we were on black alert, we could use 
Nervecentre to see that there were particular wards with lots of 
patients marked as ‘home today’ and what stage their TTOs were 
at. We can then use that information to distribute our clinical team 
appropriately to process the TTOs as quickly and efficiently as 
possible by prioritising our workflow.”

Patrick Wilson, Clinical Services Lead Pharmacist

The system gives me visibility of my beds now and visibility of 
potential beds later. But from a flow point of view, it’s much more 
than that. It helps us identify delays and do something about  
them. That’s a key part of my role. I escalate all my ‘Red’ days on a 
daily basis. Anything that’s discharge-related – waiting for a DTOC 
code or an IDT assessment – is flagged in the system and we can 
work through it to make sure it’s done quicker. It’s such power in 
our hands.

“What’s more, the flexibility and adaptability of Nervecentre has 
inspired – and facilitated – a whole host of clinician-led changes 
that have really improved our performance. A good example of 
this is the addition of the ‘SWAN’ tag, which enables trust-wide 
visibility of all end-of-life patients and helps us assure excellence 
in end-of-life care.”

Jane Atkins, Matron for Capacity & Demand, Cancer & Associated  
Specialties (CAS)
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Surgery

Acute Medicine

Previously, bed management was all done on paper. It was a 
disaster. It was all just walking, talking and lots of meetings. 
And every single meeting was using out of date information. 
Nervecentre is an amazing database for this job. All my peers think 
the same. In the winter, we remained in control, in part because of 
the tools we have put in place. I don’t think we would have been 
able to cope without it. In the current climate, it doesn’t remove the 
demand – but it helps us become much more efficient.”

Victoria Loffreda, Matron, Surgery

Acute medicine is almost a sorting box; patients generally don’t 
stay for more than a couple of days – they’re either transferred to 
another ward or they go home. So as soon as a patient hits three 
days, we’re trying to work out why. What’s the delay? I can now 
find that out quickly. If a patient has been flagged as ‘home today’ 
at 9am but still hasn’t gone home at 3pm because their discharge 
summary hasn’t been written, I’ll chase it up with a prompt to the 
doctor. It’s my job to keep on top of this to ensure flow. The system 
really helps me. I just don’t know what we would do without it.”

Lizzie Holland, Specialty General Manager, Acute Medicine
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The City Hospital Site

Operations

Conclusion
Mobile data capture from wide-ranging constituents across 
the trust is combining to give NUH oversight of operational 
information that it could not previously see. This is enabling it to 
make informed real-time and long-term decisions to maximise 
flow, plan pathways and, ultimately, help clinicians deliver safe, 
timely care. 

The system is enabling us to manage the site really efficiently. But 
it also enables us to put proper data behind any arguments that 
we need to make to drive change. That’s really important. We have 
a capacity challenge at NUH – there are choices to be made. As 
the pressure on the NHS intensifies, we’re going to have to think 
about doing things differently. Having a system like this gives us 
the opportunity to back up our arguments with hard data. And 
there’s a lot more that can be done. We’re right at the beginning of 
the journey. We’ve got good information – we can start to do good 
things with it.”

Miriam Duffy, Director of Operations

There is a visibility that wasn’t here before. For example, ED used 
to spend ages ringing around for a bed and waiting for people to 
answer the phone. This is brilliant for them; they can instantly see 
what’s going on with their beds. Nervecentre shortens the time 
that patients are waiting for things – and helps accelerate some 
of the processes that impact flow. It’s making information visible, 
available and actionable.”

Geraint Edwards, Duty Matron, City Hospital
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Patient safety
Two of the most recent mobile deployments which were in 
development during the design and implementation of the bed 
management system have seen NUH strengthen its capabilities 
around improving the safety of patients.

Learning from deaths
In 2017, following National Quality Board (NQB) guidance on 
learning from deaths9 NUH introduced electronic processes 
to screen all adult deaths. This was in support of identifying 
cases for referral to the Coroner and to identify cases for a 
Structured Judgement Case Review (SJCR). With the NQB 
guidance designed to standardise and enhance the way NHS 
organisations report, review, investigate and learn from deaths 
– as well as how they engage with bereaved families and carers 
– NUH’s new processes have improved communication between 
the hospital and the coroner’s office and reduced delays in 
certificating deaths that can cause distress for the bereaved. 
Prior to introducing the new system, coroner referrals often 
involved multiple conversations between hospital consultants 
and non-medical support teams at the coroner’s office, 
lengthening the process and pulling clinicians away from direct 
patient care.

eCoroner
The new process is underpinned by an eCoroner system 
that runs securely through Nervecentre. The system, which 
complies with strict IG requirements, streamlines the complex 
process of verifying deaths, screening for patient safety issues 
and, where necessary, referring to the coroner. Much of the 
information required to complete a coroner’s assessment form 
is automatically drawn from the system. The solution populates 
the basic fields – patient’s name, birth date, address, GP – 
leaving the doctor to fill in the rest; mortality screening, sign-off 
demographics and any other coroner requirements. This has 
halved the time it takes to complete the paperwork, allowing 
clinicians to spend more time with patients. The system sends 
an electronic summary to the patient’s GP. Moreover, e-forms 
are time-and-date stamped, giving NUH reporting capabilities 
that enable it to review performance and ‘learn from deaths’.

eCoroner was introduced in July 2017 and has been hugely 
adopted by clinicians. Within 3 months of implementation, 
96% of deaths were being electronically screened and almost 
80% were electronically verified (Figure 10).

Number of deaths electronically verified and screened.

Verified

Screened

0% 

25% 

50% 

75% 

100% 

2016/17 Q3 2016/17 Q4 2017/18 Q1 2017/18 Q2 2017/18 Q3 2017/18 Q4 

P
e

rc
e

n
ta

g
e

 o
f 

p
a

ti
e

n
ts

Figure 10.

66

2020 Vision: mobility and visibility in the journey to a paperless hospital



Sepsis
The fight against sepsis has become a high-profile NHS priority. 
A 2017 report published by the UK Sepsis Trust34 puts the 
estimated cost of sepsis to the UK economy at £7.7 billion 
a year, approximately £2 billion of which is cost to the NHS. 
Around 147,000 people are admitted to UK hospitals with 
sepsis every year, leading to around 44,000 deaths. 14,000 
of these deaths are preventable. Studies suggest that patients 
diagnosed and treated within one hour of presenting with 
sepsis have an 80% survival rate. A 2015 report by the National 
Confidential Enquiry into Patient Outcome and Death32 found 
that in many cases, sepsis diagnosis was delayed because 
HCPs failed to record or respond to basic vital signs. It is widely 
accepted that nationally a NEWS ≥5, and locally an EWS of ≥3 
should prompt a screen for sepsis.

In 2015, NHS England publish its first sepsis plan35. In 2016, 
a NICE Clinical Guideline for sepsis36 was published, followed 
by combined CQUIN indicators for sepsis and antimicrobial 
resistance. A second sepsis action plan37 was published in 
September 2017, to coincide with a NICE Quality Standard for 
sepsis38. All policies and guidelines focus on ensuring the early 
recognition of sepsis followed and recommend patients receive 
a broad-based IV antibiotic within one hour of presenting 
symptoms of sepsis.

Sepsis e-Screening
The challenge
Sepsis has been a long-standing focus of attention at NUH. In 
2010, a manual audit of sepsis care at the hospital showed that 
fewer than 30% of sepsis patients were receiving antibiotics 
within an hour. NUH subsequently introduced a bundle 
of time-critical interventions that have delivered sustained 
improvements in the past five years. The trust has adopted 
a process of providing individual clinician feedback for every 
case of sepsis requiring admission to critical care. This has 
contributed to compliance rates between 70-90%. Although 
this marks a significant improvement from its baseline position 
in 2010, NUH continues to look for new ways to reduce 
variation and sustain high levels of compliance with its sepsis 
bundle. The trust’s Patient Safety Improvement Strategy (2017-
2022) sets out clear targets for sepsis:

• 90% of high-risk red sepsis patients receive antibiotics 
within 1 hour of identification

• 80% of high-risk red sepsis patients receive the full sepsis 
bundle within 6 hours of identification 
 
 
 
 
 
 
 
 
 

We are leaps ahead of where we were. The project started out as 
a way of streamlining coroner referrals and communicating with 
primary care with respect to patient death. It has turned into a much 
larger programme around patient safety improvement where we can 
capture data and use it for learning from deaths. It is power through 
data; patient improvement, driven by data.”

Dr Christine Watson, AICU Consultant
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A supporting solution
In February 2017, NUH introduced electronic screening for adult 
inpatients. Prior to full implementation, the screening tool was 
trialled in the background across the trust over a six month 
period, and piloted more explicitly at the clinical interface of a 
busy acute admissions area in the lead up to go-live. The new 
screening approach differs from the pre-existing paper-based 
tool; patients are screened based on physiological criteria prior 
to a clinician actively screening based on suspicion of infection. 
The e-Screening tool combines physiological screening (based 
on a full set of observations) and task management, to escalate 
prompt action by the clinical team.

E-Screening means that all adult inpatients at NUH are screened 
for sepsis, against NICE criteria, every time a set of observations 
are recorded. The tool, which automatically calculates EWS, 
asks nurses prompting questions. If observations don’t meet 
the physiological criteria for high-risk red sepsis, the screening 
is complete. If patients do meet the criteria, nurses are asked 
to make a clinical judgement on whether sepsis is likely. If 
the nurse indicates that infection is likely, the system instantly 
triggers an escalation to a doctor and notifies the nurse in 
charge. Upon review of the patient, the doctor will indicate 
if the patient requires treatment for sepsis and action IV 
antibiotics. Patients that screen positive for sepsis are not 
screened again for 24 hours. 

E-Screening of paediatric patients was introduced in  
February 2018.

Impact
In April 2018, NUH completed comparative analysis of its 
automated sepsis screening for adults. The analysis focused 
on a cohort of patients pre- and post- e-Screening, looking at 
the time to administration of first dose antibiotics. It showed 
a reduction of 20 minutes in median time to antibiotics across 
the trust. The reduction is more marked for inpatient areas 
(58 minutes) than for admission areas (3.5 minutes). The 
introduction of e-Screening has also reduced the variation in 
time to receiving treatment.

In inpatients, patients with possible sepsis are automatically 
escalated through mobile devices to doctors. This does not 
currently occur in the Emergency Department and may explain 
the more marked improvement on the wards. It should, 
however, be noted that compliance with antibiotics within 
1 hour within our ED was already at high levels prior to 
implementation of e-Screening, so there was less opportunity 
for improvement.

We carried out focus groups 
with members of staff 

for user feedback around Sepsis 
e-Screening. The feedback was 
incredibly positive. Nurses felt that 
escalation has become much more 
supported since electronic screening 
was introduced. Ultimately, the 
nurses know that the mobile tool 
does not replace their clinical 
judgement. The solution provides 
a powerful back-up. If they see a 
patient that they’re worried about, 
but their observations don’t seem  
to be flagging anything, they still 
make that judgement to escalate. 
And the EWS system helps them with 
that too.”

Sally Wood, Sepsis Clinical Lead 
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NUH’s structured adoption of mobile-facilitated ICT is much 
more than a technology deployment – it’s a journey that’s seeing 
the trust build huge sets of clinically-useful information that are 
helping it deliver improvements to patient services. Data captured 
at the bedside is being used to fuel a more agile, informed and 
connected organisation.

The use of mobile technology has been a key piece in the jigsaw; 
mobile devices have become part of the clinician’s uniform, with 
the convenience of having vital information in the palm of the 
hand a clear factor in its widespread adoption. Mobility is a major 
part of the story. Yet the key word running through this study is 
‘visibility’. Mobile technology is giving NUH the bigger picture.  
The trust has removed the blindfold of traditional communications 
and found that its vision is improving with age. But what’s it able 
to see? 

The answers are perhaps best examined through the lens of 
the 2017/18 winter pressures where this study began. NUH’s 
journey through the worst NHS winter on record is a story few 
trusts would be able to tell in such detail just a few weeks after 
its peak. Indeed 12 months ago NUH itself would have struggled 
to articulate it too. Yet in the early weeks of January 2018 it was 
presenting real-world performance data to NHS England that 
provided a previously unseen localised context to the sustained 
demand that was crippling the national system.

NUH: a winter’s tale
The story begins with more conventional data, showing a pattern 
of consistently high demand on NUH services. The chart opposite 
shows the midnight figures for bed occupancy across the trust 
over the past five years. It reveals bed occupancy at QMC, the 
trust’s acute and medical wards, consistently exceeded 95% 
throughout the winter period (Figure 11). 

Chapter Five 

Visibility      
through mobility
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The midnight occupancy figures are published by NHS England 
– they’re the ones that make the headlines. However, the 
6am numbers are yet more revealing; hospitals are typically 
busier first thing in the morning, having normally had a wave 
of ED admissions through the night. The 6am position shows 
the level of pressure the Trust is under at the start of the day 
– underlining the importance of agile bed management to 
optimise capacity as the next influx of arrivals reach the hospital.

NUH’s 6am occupancy figures show the scale of the flow 
challenges it faces. QMC’s 6am occupancy scaled 99% for the 
majority of January to March 2018 (Figure 12). Retrospectively, 
2016/17 was an equally tough winter for NUH, but it didn’t 
have up-to-the minute occupancy figures to report anything 
other than the midnight figure.

Midnight bed occupancy, NUH

Figure 11.
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In the run-up to Christmas and throughout January, the trust 
saw a huge drop-off in elective admissions. This is evidenced in 
Figure 13. Yet despite the reductions, the hospital still ran on 

OPEL 4 and at high bed occupancy for 30 days in the first  
three months of the year.

Figure 12.

Figure 13.
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NUH Net Flow (Admissions – Discharges), Winter 2017/18

The net flow during the winter shows that bed occupancy fell 
in December, but a surge of admissions between Christmas and 
New Year, followed by the same again in early January, placed 
huge pressure on the hospital (Figure 14).

In March, NUH took the difficult decision to reduce bed 
occupancy in the lead up to Easter – and cancelled planned 
operations in order to achieve it. Bed occupancy reduced by 110 
– enough to provide some breathing space. Without real-time 
bed occupancy data, NUH would not have had the visibility to 
have determined the metric. Clearly, technology doesn’t solve 
your problems – but it can show you where they are. 

In the past few years, patients’ length of stay at NUH has largely 
remained consistent – fluctuating between 14-16 days for 

emergency inpatients, and between 10-12 for elective. However, 
the length of stay in HCOP – healthcare for the older person 
– has fallen from around 15 days to 11-12. The chart overleaf 
shows that despite 70-80% of discharge planning relating to 
HCOP, even in the jaws of the winter pressure, HCOP length of 
stay in January-March 2018 was well below the levels seen in 
early 2016 (Figure 15). This reflects the huge efforts that have 
gone into sorting out discharge planning. The combination 
of new processes and better visibility of data has led to less 
variability and reductions in the average length of stay. 

Figure 14.

73



04
/0
1/
20
16

04
/0
2/
20
16

04
/0
3/
20
16

04
/0
4/
20
16

04
/0
5/
20
16

04
/0
6/
20
16

04
/0
7/
20
16

04
/0
8/
20
16

04
/0
9/
20
16

04
/1
0/
20
16

04
/1
1/
20
16

04
/1
2/
20
16

04
/0
1/
20
17

04
/0
2/
20
17

04
/0
3/
20
17

04
/0
4/
20
17

04
/0
5/
20
17

04
/0
6/
20
17

04
/0
7/
20
17

04
/0
8/
20
17

04
/0
9/
20
17

04
/1
0/
20
17

04
/1
1/
20
17

04
/1
2/
20
17

04
/0
1/
20
18

04
/0
2/
20
18

04
/0
3/
20
18

04
/0
4/
20
18

04
/0
5/
20
18

2

4

6

8

10

12

14

16

18

20

0

Avg HCOP Discharging LOS

W/c Mon

A
vg

 H
C

O
P 

D
is

ch
ar

g
in

g
 L

O
S

Length of stay (days), HCOP, 2015-18

The story of winter 2017/18 tells of a hospital under enormous 
strain. But the visibility of data through Nervecentre enabled us 
to maintain the safety and quality of patient care. We had 10-
20% more patients than usual, but we observed them all from a 
physiological perspective and escalated care of the deteriorating 
patient whenever it was necessary. We ran sepsis screening on 
all adult inpatients, and all children since February.And we had 
excellent bed management capability that helped us cope  
with occupancy of around 99% at 6am almost every day. That 
visibility of data helped us to run a high-quality, safe service 
– and stay in control of what might otherwise have been an 
uncontrollable situation.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute and  
Critical Care Medicine

Figure 15.
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New metrics for future planning
So what does all this information mean for future planning? 
Data captured through Nervecentre is helping NUH unlock trends 
that could inform future capacity planning and redefine NHS 
performance metrics.

Comparative analysis of winter demand in 2016/17 and 2017/18 
tells us very little of note when we adopt the standard metrics 
of NHS performance – attendance levels. Across both winters, 
ambulance arrivals, resuscitation attendance and ED attendance 
from the over 80s each showed periods where the numbers 
spiked, but generally nothing remarkable. It’s no surprise. By 
focusing purely on the numbers, it’s difficult to contextualise 
problems with flow. If NHS England asks why a hospital is under 
so much pressure, it’s hard to provide an answer.

However, by adding physiological data into the mix it becomes 
easier to articulate the drivers of demand. Analysis of the 
physiological status of patients coming into NUH between 
November and February – made possible through the 
introduction of eObservations – shows an increase in the number 
of patients arriving with an EWS of 4 or more. Figure 16 shows 
the 7-day moving average for the winter periods in 2016/17  
and 2017/18.

The data shows that towards the end of 2017 and in the early 
part of 2018, a high number of patients with physiological 
abnormalities were arriving at the hospital over a sustained 
period. Closer scrutiny of the data shows that the peak in 
January 2018 is almost identical to the one 12 months earlier. 

The Academic Health Science Network is currently conducting 
academic research to determine the validity of this trend from 
an epidemiological point of view. If the research proves the 
case, the potential implications for capacity planning could  
be significant.

Adult patients with EWS of 4 or more (7-day moving average) 
NUH | Obervations between 1 November and 12 February
Data Source: Nervecentre

Figure 16.
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Why? The analysis is yet more granular. Data shows that the 
number of inpatients being admitted to NUH with an EWS of 4 
or more takes off and peaks in January, then falls to a baseline 
of around 20 by the beginning of February (Figure 17). A 
different thread of data, which reveals the number of people 

in the hospital who are medically safe for transfer, shows that 
roughly one week after the surge of admissions there’s a  
wave of people waiting to be discharged from the hospital 
(Figure 18).
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Figure 17.
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This information is hugely useful, not only for the teams in 
discharge planning but also for the trust’s partners in social care. 
If NUH is able to give its community and social care partners 
advance warning that the hospital has experienced an influx 

of elderly patients with a high EWS and that they are likely to 
be fit for discharge seven days down the line, those partners 
are better placed to organise extra capacity in preparation. This 
would have a major impact on flow across the STP.

The granular level of analysis we are now able to do – in real time – 
demonstrates the value of capturing good information. But it also 
highlights a crucial point: it’s not enough simply to have information, 
it’s what you do with it that counts. From an NUH perspective, 
the contextual analysis of physiological data in conjunction with 
intelligence on attendance, occupancy and discharge volumes, is 
giving us the opportunity to predict and plan with greater confidence. 
And it’s helping us to see. The effective application of accurate data, 
captured at the patient’s bedside via mobile devices, is paving the way 
for a new era of predictive analytics for NUH.”

Dr Mark Simmonds, Deputy Divisional Director,     
Consultant Acute and Critical Care Medicine
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Productivity and 
efficiency
In addition to the potential for long-term planning, NUH is 
already using data captured in Nervecentre to improve the 
quality, efficiency and productivity of its services.

Patient-level costing
Data captured on the wards by clinical and operational teams 
is being pulled into the trust’s patient-level information costing 
system, PLICS, to create a detailed picture of what it costs to 
treat individual patients. The system draws on information from 
a variety of data sources across the trust and can drill down 
to the patient level to view all the individual components that 
have gone into a specific patient’s care – such as pathology 
tests, radiology tests, time in theatre, time on the ward. Each 
component is costed and offset against clinical income (HRGs) 
to determine the impact individual episodes of care have on 
the financial performance of the trust. The objective, which 
aligns with the principles of the GIRFT methodology outlined in 
the Carter Review, is to identify clinical variation and use that 
information to help clinicians design optimum pathways.

In 2017, PLICS used MST (medically safe for transfer) data 
captured in eHandover to establish the daily, per-patient cost 
of delivering care to individuals after they’ve been declared 
medically safe for discharge. Analysis showed that DTOC days 
cost NUH more than £5.3 million between April-December 
2017. The trust is able to break this information down to look 
at the performance of individual services and pathways. The 
data has been used to drive behaviour change across the trust 
by establishing a greater understanding of the financial impact 
of delayed transfers of care. This has led to:

• Improvements in discharge planning

• Improved reporting of medically fit dates

• Improved completion of documentation to support 
complex discharges

• Increased daily complex discharges

• Improved system transparency of the cost of delays

Red2Green data captured in eHandover has also been fed into 
the PLICS system to help NUH identify the cost of Red Days. 
Analysis reveals that identified Red Days cost the trust over 
£19m between April 2017 and February 2018 – around 2% 
of turnover. The information underlines the opportunity for 
efficiency gains that, far from compromising patient care,  
would improve the patient experience and have a positive 
impact on flow. Naturally, not all of the £19 million can be 
eliminated since it includes running costs and infrastructure. 
However, the trust is able to drill down into the information 
to identify the specific reasons for Red Days and work on 
improving flow through the hospital. 

Having this information 
helps everyone in the trust 

understand the true costs of delay. Not 
only the financial costs, but also the 
silent cost to the patient experience 
and patient flow. Accurate visibility of 
the reasons for delays allows teams to 
identify areas where changing clinical 
practice can improve flow, improve 
care and save money. By eliminating 
preventable delays – accepting 
that some delays are unavoidable 
– NUH can significantly improve 
the productivity, efficiency and, 
ultimately, quality of its services.”

Scott Hodgson, Head of Costing

78

2020 Vision: mobility and visibility in the journey to a paperless hospital



Mobility and 
productivity
Some of those productivity gains are happening right now. 
At the time of writing, NUH was preparing to introduce new 
functionality that will see a raft of assessment forms and 
booklets transition from paper to mobile via Nervecentre. 

eTOC
The introduction of an electronic Transfer of Care system, eTOC, 
will significantly reduce the time it takes for IDT to provide 
transfer of care information to local authorities. Historically, 
completing TOC forms has been an onerous, handwritten 
process, with the trust having more than 40 different TOC 
forms and formats tailored to individual local authorities. The 
new system has consolidated those forms into a mobile format 
and facilitated a process that’s almost entirely automated – the 
majority of information is automatically populated from fields 
that already exist in Nervecentre. Completing a TOC form will 
take less than 15 minutes. This will free up time in IDT to focus 
on supported discharge planning. It will have a positive impact 
on patient flow.

Nursing Risk Assessments
NUH is also set to launch a broad portfolio of electronic nursing 
risk assessments, accessible via Nervecentre and able to be 
completed via mobile device. Their introduction, which follows 
a long, clinically-led design process to consolidate information 
requirements and develop the most effective user interface, 
will see 15 risk assessment documents and booklets make the 
journey from paper to digital. These include; D2A, Diabetic Foot 
Assessment, Braden, MUST, Continence, MRSA, CDT, Manual 
Handling, CVL Central, CVL Other, CVL PICC, VIPS, CRE, 
Catheters and Falls.

The electronic processing of these assessments, which need to 
be filled in for every patient, will significantly reduce the time 
it takes nurses to complete them. This, in turn, will enable 
nurses to spend more time with patients, increased their 
opportunities to influence flow. The cost savings in terms of 
printing, scanning and staff time are estimated to be around 
£400K by year three for just two booklets alone. Moreover, 
the mobile capture of nursing assessment information will add 
further real-time data to the system that, in combination with 
existing physiological and operational information, can be used 
to improve and develop patient care. 

“Every month, band 7 nurses audit the risk assessments that nurses 
complete to ensure our teams are doing all the processes we need 
them to do. That’s probably a two-hour job – and we have to do it for 
142 areas. Moving those assessments over to mobile will eradicate 
this overnight – and we’ll be able to produce detailed reports around 
our performance that were simply not possible with the paper system. 
The costs savings will be significant. But the intelligence we’ll get to 
help us improve our performance, as well as the time we can give back 
to patients for nursing care – that’s priceless.”

Ann-Marie Riley, Deputy Chief Nurse
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The NUH story shows the power of information. Driven by a recognition that it’s not possible to 
run a hospital on paper, the trust’s belief in mobile innovation is enabling it to leverage data to 
drive safer, more accessible, timely care. Its journey towards a single version of the truth, outlined 
in 2014 in the wake of government targets for a paperless NHS, is well underway. The visibility 
it now has demonstrates just how far NUH has come. But it also highlights the importance of 
having a structured roadmap – and processes to support it – that aligns with a singular vision. 
NUH’s successes to date are an endorsement of the blueprint is has established to ensure its 
mobile solutions are effective, valued and, ultimately, used.

Chapter Six 

The story so far
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The chronology of deployment has been structured  
and deliberate; 

1. Hospital at Night, as the way in to clinicians; removing the 
barriers to effective communication and helping junior 
doctors prioritise their workload to deliver safe, timely care

2. eObservations, as a nurse-led intervention for teams 
on the ward; helping them make a vital contribution to 
recognising and responding to patient deterioration

3. eHandover, as the glue that connects the multidisciplinary 
team; providing high-value, real-time information for the 
organisation and beyond

4. Bed Management, supporting the whole system; 
combining physiological, operational and locational 
information to fuel the supply-side of the hospital

The approach has relied on clinical adoption, dictating a 
roadmap that started with a focus on patient safety rather than 
the operational objectives of capacity and demand.

The vision for clinically-led ICT is being actively pursued. 
Clinical leadership has driven the roadmap, with each mobile 
deployment designed and developed by consultants, supported 
by fanatical clinical engagement to ensure that solutions 
meet authentic clinical needs that capture hearts and minds. 
The ICT team has been strengthened with the addition of 
clinical resources – ‘digital nurses’ – to ensure that solutions 
have clinical fingerprints and that implementation speaks in 
the real-world language of the wards. Those human factors 
have also proved important; NUH has developed a culture of 
continuous adoption, supporting staff beyond go-live dates and 
continually looking for innovative ways to drive user adoption; 
the Exemplar Board Round and Red2Green programmes are 
great examples.

If you make process indicators like capacity and flow your only 
drivers, you lose the clinicians right at the start of the conversation. 
They’re interested in the patient in front of them and the decisions 
they make along the way. Our job is to make that as easy as possible. 
If an orthopaedic surgeon needs a CT on the back of an x-ray to see 
what’s going on, they don’t want to wait six days. They want it there 
so they can decide whether they need to operate tomorrow. You need 
underlying processes and systems that escalate care and make that 
happen. The clinician is only interested in patient safety. So that’s 
where you start.”

Miriam Duffy, Director of Operations
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The investment is proving beneficial. Flow is incredibly difficult 
to measure – perhaps the only time anyone notices it is when 
things are going wrong. But there are clear indications that 
NUH’s performance is improving. These include:

• The length of stay in HCOP – home to the majority of 
supported discharges – has reduced

• Patient safety incidents relating to deterioration  
have reduced

• Compliance with sepsis targets has increased

• 12-hour breaches have dropped significantly

• Discharge planning, in collaboration with social care,  
has improved

Fundamentally, the real-time visibility facilitated by Nervecentre 
is helping NUH make more informed, data-led decisions – and 
giving it the ability to plan, predict and design services based on 
facts rather than anecdotes. 

Everybody knows that the NHS needs to change, but you cannot 
do it without data. It has to be good data; clinically useful, highly 
accurate, relevant data. At NUH we’re lucky – we’ve found a way 
to get our clinicians and nursing teams to capture that data at the 
patient’s bedside. We’re unlocking the power of information – 
and we’re using it to create change. That change can’t happen in 
an instant – the battle for patient flow won’t be won overnight. 
So we are only part way through the journey. There’s so much 
more left to do. But we’re in a stronger place. We’ve got visibility, 
mobility and connectivity, and we’re on our way to becoming a 
hospital fit for the future.”

Dr Mark Simmonds, Deputy Divisional Director, Consultant Acute and Critical 
Care Medicine
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About Nottingham 
University Hospitals 
NHS Trust 
NUH was established on 1 April 2006 following the merger of 
Nottingham City Hospital and Queen’s Medical Centre (QMC). 
We have a budget of just under £1billion and are one of the 
biggest employers in the region, employing 15,000 people at 
QMC, City Hospital and Ropewalk House (2018).

We have 90 wards and around 1,700 beds across three  
main sites:

• QMC is where our Emergency Department (ED), Major 
Trauma Centre and the Nottingham Children’s Hospital are 
based. QMC is also home to the University of Nottingham’s 
School of Nursing and Medical School. 

• Nottingham City Hospital is our planned care site, where 
our cancer centre, heart centre and stroke services are 
based. This site also supports our urgent and emergency 
care pathway.

• Ropewalk House is where we provide a range of outpatient 
services, including hearing services. 

We deliver district general services to 2.5 million residents of 
Nottingham, Nottinghamshire and its surrounding communities. 
We also provide 92 specialised services to 4-5 million people 
from across the East Midlands region, including Derbyshire, 
Lincolnshire, Leicestershire, and nationally for a handful of 
services.

Our services
Our services are delivered by our five clinical Divisions: Medicine, 
Surgery, Family Heath, Cancer and Associated Specialties and 
Clinical Support.

Medicine Division
The Medicine Division delivers emergency and secondary care 
to our local population of Nottingham and Nottinghamshire. 
Services are across both City Hospital and QMC, and include 
710 inpatient beds, a workforce of 2,400 staff, and an annual 

budget of c. £176 million (2016/17). Services include Acute 
Medicine, Stroke, Cardiology, Cardiac Surgery, Infectious 
Diseases, Diabetes and Immunology and Allergy. We also 
provide a number of specialised tertiary services to the East 
Midlands region and nationally, including being a regional 
specialised centre for Cystic Fibrosis, Cardiology Services and 
Infectious Diseases.

Surgery Division
The Surgery Division consists of 25 diverse clinical specialties 
covering Head and Neck, Neurosciences, Trauma and 
Orthopaedics, Abdominal, Chest and Endocrine and Major 
Trauma services. The Division has an annual turnover of £260 
million and employs over 2,000 staff (2016/17). We are the 
Major Trauma Centre for the East Midlands, which is the busiest 
outside of London with the strongest clinical outcomes in 
England. It was the only centre in the country to score 100% 
on definitive care (surgery and critical care) and rehabilitation 
(2015). The centre is one of a national network of specialist 
centres which concentrate expertise and resources to give the 
best possible care, including intensive care, brain surgery and 
rehabilitation. We are also a UK leader for cochlear implements, 
having pioneered cochlear implantation for children and 
provided over 1,600 such operations.

Family Health Division
The Family Health Division, incorporating the Nottingham 
Children’s Hospital, delivers exemplary secondary care to our 
local population of Nottingham and Nottinghamshire. It has the 
sixth largest Maternity Unit in England and is well-regarded for 
its research and expertise. The Division delivers strong specialist 
care within the wider East Midlands region and nationally for 
some services. The Division has around 400 inpatients beds, 62 
critical care beds and 50 community clinics, with a workforce of 
c.1,900 staff and an annual budget of £153 million (2016/17). 

Cancer and Associated Specialties (CAS) 
Division
The CAS Division is made up of the following ten specialties; 
Breast Services, Clinical Haematology, Oncology, Palliative 
Medicine, Plastics and Burns, Radiotherapy, Renal, Thoracics, 
Urology and Pathology. Our Cancer Centre is a tertiary referral 
centre for the whole of the East Midlands, and over the past 
year has seen 18,000, 2-week wait referrals. The Division 
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delivers services through approximately 209 inpatient beds and 
has a workforce of around circa 1,713 staff with an annual 
budget of £191 million (2017/18). 48% of their income 
comes from local commissioning and 52% through specialised 
commissioning.

Clinical Support Division
The Clinical Support Division is made up of five clinical 
pathways: Acute Care, Ambulatory Care and Therapies, Science 
and Technology, Pharmacy and Medicines, Diagnostics and 
Imaging. Clinical Support services are provided through 50 
operating theatres, day-case facilities and 66 critical care beds 
together with modern imaging facilities on both sites including 
magnetic resonance imaging (MRI), computer tomography 
(CT), Plain Film, ultrasound and nuclear medicine. The Division 
has the largest medical workforce in the Trust which is circa 
4,000 staff. In critical care, our annual income is £105 million 
(2016/17). Activity is carried out primarily in inpatient and 
outpatient settings and teams are involved in many community 
locations providing care closer to home for patients.

About Nervecentre 
Software
Founded in 2010, Nervecentre is deployed in around 100 
hospitals across the UK, from 300 beds to 2,000 beds, and in 
many of these hospitals we are the most used clinical system. 
Our solid and modern architectural platform has provided the 
foundation for our development of a full EPR, focused upon 
today’s needs of patient safety, flow and paperless. The only  
EPR developed from the ground up in the 21st Century, we 
have been able to create a platform that is reliable, fast, mobile 
and most importantly developed with clinical user-centric design 
in mind.
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