Improving end of life care
through early recognition of need
Exploring the potential for using predictive
modelling in identifying end of life care needs

February 2013

What is predictive modelling?
In this report we have adopted a working definition for ‘predictive modelling’ as being the process
by which datasets are interrogated to inform professional judgement about somebody’s possible
needs. The most common applications are those that identify the likelihood of an unscheduled
admission to hospital.
Predictive modelling enables a given population (for example, for a GP practice) to be grouped
according to the likelihood of such events, with the potential for targeted support or advice for
individuals that have the potential to avoid such events if possible and improve outcomes.

This report is the output from a short project undertaken on behalf of the National End of Life Care
Programme by the Whole Systems Partnership. It reviewed the literature on predictive modelling, canvassed
views and engaged with interested parties to formulate an initial response to the opportunities presented
by predictive modelling approaches in identifying people likely to be nearing the end of life, typically during
their last 12 months.
The intended result of implementing the findings of this review is that people’s needs and wishes will be
better understood and therefore provided for.
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Executive Summary
Within the health service there is an increasing use of predictive modelling and risk stratification, particularly
in predicting the likelihood of unscheduled admissions to hospital. Using predictive modelling in this way has
led to reductions in unecessary admissions to hospital.
In the case of end of life care we know that 59% of people fear dying in hospital and 71% say they would
prefer to die at home, and yet 51% of people actually die in hospital1. Whilst for some this is unavoidable,
for many it represents the challenge of the system to provide the support and care that people would
choose to have.
With 465,000 people dying each year (the majority of whom are over the age of 65) or nearly 1,300 every
day, it is likely that hundreds of people each day do not die in the place of their choosing, bringing avoidable
stress to themselves and their families.

Brian2 was admitted to the local hospice in 2008 and 2010. He had a long history of severe
chronic obstructive respiratory disease. Both times, he was admitted for symptom assessment and
respite.
Because it was recognised that Brian may be approaching the end of life at a relatively early stage
he had been able to participate in advance care planning since 2010. His plans were not fixed in
stone and changed a number of times with regard to resuscitation, use of intravenous antibiotics,
whether to be admitted to hospital or not during a crisis and place of death.
In January 2012 he thought he would prefer to die in the hospice, however, during his final
exacerbation, he decided he wanted to die at home. He therefore stayed at home and died
peacefully in May 2012.

Professionals and analysts have therefore already begun to explore the application of predictive modelling
to end of life care in order that more can be done to support people’s choices at the end of life. The goal
should always be to provide the right care at the right time and to involve people in choices over this care:
‘no decision about me without me’.
However, despite some encouragement from published papers, particularly in the States, there is no
consistent or sufficiently robust methodology to suggest that early adoption in end of life care of any one
approach can be recommended.
At the same time we know that improvements in the treatment of many previously life threatening
conditions over several decades means that people at the end of life will increasingly have needs defined by
frailty and old age. This makes it vitally important that links to the management of long term conditions,
including dementia, are made and that working across health and social care in both service delivery and
data sharing is progressed.
This report explores the evidence, seeks expert opinion and then provides a direction of travel for the use of
predictive modelling in end of life care services. It suggests an iterative and collaborative approach to the
development of systems that build on existing good practice in identifying end of life care to help achieve
the goals of better care for individuals and a continued increase in the number of people who die in their
usual place of residence.

1
2

What do we know now that we didn’t know a year ago?, National End of Life Care Intelligence Network (May 2012)
Names and dates have been altered so that individuals cannot be identified
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Principles to support use of predictive modelling tools in end of
life care:
l

Support professionals in making the judgement about whether end of life care needs are present.

l

Be conducted in a culture that is sensitive to the legal, ethical and spiritual context for people nearing
the end of life.

l

Ensure continuity between the identification of needs for people with long term conditions and end of
life care needs, including the development of tools that identify ‘triggers’ or transitions in care needs.
This could include for example the death of a partner, a diagnosis of dementia, admission to a care
home, acceptance onto continuing NHS healthcare caseload etc.

l

Include the development of a longitudinal perspective on needs as a means to identifying the approach
of end of life. This would seek to identify people who appear to be transitioning to a higher level of
need rather than those already at the highest level of need.

l

Be used in the context of anticipated and planned for ‘what next’ options so that the intelligence
gathered and professional judgements made are supported by follow-on action.

l

Recognise and build on the potential in using existing datasets typically held in a GP practice (for
example QOF registers and other health status indicators) to identify those likely to be in their last year
of life whilst ensuring that these can be linked to other information. This could include for example
social care and hospital data.

l

Ensure that data mining used to inform predictive modelling can be aggregated to provide local
commissioners with the intelligence necessary to plan for future services.

l

Build on local information governance and data sharing protocols as well as link to electronic palliative
care co-ordination systems (EPaCCS) and other relevant systems.

In response to this report the National End of Life Care Programme aims to:
l

Work with the NHS Commissioning Board, in particular domain 2 focusing on long term conditions, and
the New Improvement Body to ensure ongoing alignment of approaches and tools.

l

Facilitate further collaboration in the academic community to evaluate and recommend datasets and
associated algorithms that support the direction of travel outlined in this report.

l

Support the development of tools for commissioners that have the potential to inform future planning at
a population level using the data mining associated with predictive modelling for end of life care needs.

l

Ensure that the links between predictive modelling and the implementation of EPaCCS are fully realised.
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In addition it is suggested that the top priorities for each of the partners in delivering improved end of life
care services are as follows:
Clinical Commissioning Groups are encouraged to:
l

Facilitate the development of local strategic plans with all partners in optimising recognition of end
of life care needs and responding by commissioning appropriate services to meet this need. The
Commissioning person centred end of life care toolkit would be of particular use in achieving this.

l

Access and using tools that can provide the necessary intelligence to support the commissioning of
comprehensive end of life care services for their local population.

l

Working with partners, and particularly social care, in the identification and support of needs amongst
those who care for people who are dying.

Providers of primary and community services are encouraged to:
l

Work with key stakeholders across health and social care, acute and community care to identify key
transitions or trigger points where people’s end of life care needs could be identified.

l

Explore current datasets to ascertain how they can help in identifying people with end of life care needs,
or establishing other datasets that are required.

l

Work with social care colleagues to determine means of identifying those that are increasing their care
needs and may therefore be at risk of falls, admission, end of life care etc.

Providers of dedicated end of life care services are encouraged to:
l

Work with local partners to deliver integrated services for people with end of life care needs.

l

Ensure that services operate in such a way as to present the individual with seamless care between
different stages of need.

l

Ensure all staff are aware of the legal and ethical considerations when supporting people with end of life
care needs.

Social care is encouraged to:
l

Seek to share information on those who access social care funded services that might be approaching end
of life or who would benefit from the conversation.

l

Work with local commissioners to develop a strategy for maximising the number of people whose end of
life care needs are identified.

l

Identify, with other partners, the services it might need to commission as part of the ‘what next’ once end
of life care needs have been assessed as being present.

The academic community is encouraged to:
l

Help to identify which data items best combine to deliver the right level of predictive value in the context
of the end of life care.

l

Provide sound evaluation of tools and approaches as they are developed, being part of that process
wherever appropriate.
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Andrea was initially diagnosed with breast cancer in 1998. Initially treated with surgery,
radiotherapy and hormone therapy, she developed widespread recurrence in 2009. She had
multiple courses of chemotherapy which helped but her condition deteriorated during the
summer of 2012 when she was referred to the hospice.
Because it was thought that she may not survive her current illness the hospice nurse introduced
the subject of advance care planning. Although she and her husband thought that dying in the
hospice was preferable, the conversation did not progress further because of the sensitivity of the
issue.
She was admitted to hospital with breathlessness caused by pleural effusions on a number of
occasions. During September 2012 she became less well again and during her hospital admission
she decided she did not want any further chemotherapy.
This conversation happened naturally, with her and her husband saying they had begun having
discussions on these subjects when advance care planning was brought up in the summer. She
was discharged home where she stayed until her death in October 2012.
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Introduction

1.1 Background
This project was commissioned by the National End of Life Care Programme (NEoLCP) to review the
evidence and identify places where predictive modelling was being used to help identify people who were
approaching the end of life. In doing this it has been possible to arrive at a consensus about a number of
important ‘sign-posts’ for the application of this increasingly popular approach to risk stratification, whilst
also taking account of the specific requirements and characteristics of end of life care.
Identifying those with end of life care needs in a pro-active way is a fundamental element of the national
End of Life Care Strategy (2008). On average about one per cent of people on a GP list will die each year,
identifying as many of these as possible in order to provide appropriate support and encourage early
conversations about choice at end of life is therefore critical.
The purpose of any application of Predictive Modelling must therefore be to support an increasing number
of people to live and die well having identified and respond to increasing levels of need over time. Any
assistance from predictive modelling techniques is therefore worth exploring.

1.2 Context
The NEoLCP has already sponsored work to develop modelling tools and has also piloted the development
of EPaCCS. Alongside this there is also now a national information standard that will ensure that future rollout of EPaCCS will have a consistent set of data. Exploring the potential of predictive modelling is therefore
timely.
The use of predictive modelling is also being explored in the management of long term conditions, where
a similar objective to identify and provide appropriate care co-ordination for as many people with chronic
or other long term conditions as possible is seen as vital. However, each long term condition pathway will,
at some point, dovetail with end of life care needs. This work therefore needs to recognise the linkages
between these programmes and make recommendations sensitive to this.
The overlap with long term conditions also points to the second consideration in this report, i.e. that the
proportion of people having needs reflecting frailty rather than a single condition is increasing. If you couple
this with the anticipated demographic changes, which will mean that the latter part of this decade will start
to see an increase in the absolute number of deaths for the first time in many decades, then the imperative
to develop a pro-active care model to deliver an affordable system of care is strong.
This means that the absolute numbers of people dying from ‘frailty’ will increase. Supporting people toward
the end of life who have a cancer diagnosis has made significant strides forward over recent decades but
care for people experiencing co-morbidities and becoming increasingly frail before death has not kept up.
Improving our understanding of frailty as end of life approaches is therefore also vital.
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1.3 Benefits
Benefits arising from this work are anticipated in two areas:
l

It will support professionals in identifying those who may need support as they approach the end of life.

l

It will support commissioners to identify need for end of life care at a population level and therefore help
in the development of appropriate services and care delivery models.

The quality outcomes expected from early identification of end of life care needs include:
l

Supporting the number of people who die in their usual place of residence as required in the QIPP key
performance indicators3.

l

Having earlier conversations that lead to improved quality of life through care co-ordination and advance
care planning.

l

Ensuring that both generic and specialist services are available in the right quantity, with the right skill at
the right time.

l

Ensuring improved transition between long term conditions management and end of life care.

2

Review findings

2.1 Literature review on predicting mortality and understanding frailty
Appendix 1 contains a review of literature that came to light during the project4 with regard to predicting
mortality. One published article in 2011 had reviewed 193 models, but only found four that were validated
in more than two studies. They therefore concluded that the use of predictive modelling for mortality is
premature without robust external validation.
Amongst the wider literature there were, however, some examples that returned good predictive value,
particularly when the client group was restricted. For example, the MMRI-R tool for predicting death on entry
to a nursing home has been shown to have good predictive value (see Appendix 1 for a discussion of this
and similar tools reviewed in this work).
A further example has demonstrated that where the aim, having identified an individual, was to provide
an appropriate intervention (such as counselling and advice) then there were benefits in undertaking the
predictive modelling work in terms of subsequent treatment options, care interventions and ultimately the
place of death. In the UK the Gold Standard Framework Prognostic Indicator Guidance and the Supportive
and Palliative Indicators Tool (SPICT) both reflect a set of similar factors that would indicate end of life care
needs.
Whilst the specific components and weightings for the data mining algorithms are not provided in these
examples there is sufficient consistency to begin to identify and test more consistent and robust indicators of
end of life care needs. These overlap with indicators of frailty.

3

4

TThe QIPP KPI1 for end of life care is To increase deaths in usual place of residence (DiUPR)’. The proposed KPI2 being tested is
‘To reduce the number of hospital admissions of eight days or more which end in death, based on clinical need, quality of care and
individuals preferences’.
This was not conducted as a formal academic literature review but entailed a web search coupled with enquiries through steering
group members and others know to have a professional or academic interest in the subject.
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However, there are similar challenges with defining frailty, and the literature again suggests no commonly
accepted definition of what constitutes frailty. What is certain is that frailty can be someone’s experience well
in advance of there being end of life care needs, so the challenge here is in identifying those transitions for
someone who may already be frail but who is now approaching the end of life.
Work by Fried et al. (see Appendix 1) illustrates the type of indicators for frailty that might suggest increased
likelihood of being toward the end of life. This includes unintentional weight loss, self reported exhaustion,
weakness (grip strength), slow walking speed and low physical activity. In their study 43% of people with
three or more of these factors had died by the end of their study period (7 years) compared to 23% with
only one or two and 12% of those with none. It is likely that, coupled with socio-demographic data (age in
particular) such indicators may form the basis of exploring predictive modelling algorithms. Another example
of a frailty scale, the Edmonton Frailty Scale, has been used in Camden as part of a Locally Enhanced Service.
Another characteristic of current predictive modelling approaches is that risk is scored at a point in time.
What is significant in end of life care is the importance of transitions to increased frailty or to a distinct phase
in a disease trajectory5. This is highlighted by the Gold Standards Framework Prognostic Indicator Guidance,
commonly used in primary care, which identifies four categories of patient needs, namely stable; unstable;
deteriorating and dying and applies timescales of years, months, weeks and days to each. Each of the latter
three categories could usefully be incorporated into any end of life care predictive modelling approaches
to improve its ability to identify those likely to need care with an increased awareness of end of life needs.
However, none of the tools found in the literature worked on this basis, i.e. in providing ‘real time’ or near
‘real time’ longitudinal mapping of people’s changing needs6.
In summary, there is no consistency or consensus about our ability to predict mortality or to identify frailty,
particularly at the end of life. In addition no predictive modelling or data-mining approaches have been
identified that explore the premise that transitions and change in risk status is an important concept in
identifying end of life care needs, although this is being recognised in approaches such as the AMBER care
bundle.

2.2 Interview outputs
During the project a number of one-to-one or small group discussions were convened with people who had
an interest in predictive modelling and/or end of life care. This section summarises some of the suggestions
or observations made during this process:
l

The presence of false positives arising from any data mining (people identified but who do not die) is not
as significant an issue in end of life care as it might be in predicting hospital admissions. In the latter there
is the risk of wasting resources whilst in end of life care conversations have benefit as long as they are
conducted with appropriate sensitivity and skill. This means that any predictive modelling algorithm for
end of life care does not need to be as ‘specific’ as that for identifying risk of hospital admission.

l

There is an additional likelihood of false positives arising from those receiving treatment for potentially life
threatening conditions but who either go on to survive (in cancer for example) or who survive for longer
than expected.

l

There may be an alternative/additional approach to the standard algorithms by undertaking an
assessment/calculation of expected life expectancy at key points of transition or engagement with services,
for example on entry to a care home.

The use of trajectories at the end of life is demonstrated in work undertaken by Scott Murray at St Columba’s Hospice and the
University of Edinburgh
6
The recognition and identification of changing needs will be captured by the Palliative Care Funding Review in its work to collect
longitudinal data about resource utilisation
5
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l

The use of GP QOF registers and other commonly held data may be a sufficient proxy for people who
might be in their last year of life – in one local project a sample of 82 deaths included 74 people who
were on one or more of the GP QOF registers, with an average of three entries in different registers
(including cancer).

l

“The impact of advance care planning is dramatic but deciding on who should have one is based on
intuition – anything that can help to improve this would be welcome.”

l

The possibility of developing an ‘index of change’ might also be more beneficial in the context of end
of life care as what you are seeking to identify are transitions or stepped changes to a lower level of
functioning.

l

Allied to the above, the identification of ‘triggers’ that might suggest someone is entering an end of
life care phase of need might be possible and helpful based on the rate of change in frailty indicators,
complexity, social factors (such as loss of a spouse or carer crisis) and psychological (cognition & mood)
factors. The presence of ‘dissonance’, uncertainty and disagreement as to how to support an individual is
also a potentially valid indicator of end of life care needs.

l

Years of disability free life expectancy might provide an indication of needs at a population level in any
given location.

l

In respect of frailty at the end of life the purpose for which any identification of frailty is being made
needs to be clear, i.e. is it for the purposes of identifying ‘the most palliative care needs’ or in respect of
survival?

These conversations suggested that a pragmatic approach might include:
l

A combination of existing tools, datasets and local good practice in integrated, whole system working
means that there may already be ways of improving the identification of end of life care needs in advance
of any end of life care specific predictive modelling tools.

l

Drawing a wide net and relying on inter-disciplinary working to identify appropriate ways of supporting
people toward the end of life has potential benefit.

l

Continuing to understand and work with co-morbidities and increasing frailty should be seen as a priority
going forward.
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2.3 Exploring data relationships
2.3.1

Risk scores and mortality

During the course of this short project a specific investigation into what we might learn from existing
predictive modelling datasets when compared with death statistics was undertaken in Leeds. It was possible
in this case to access and match data for 76,500 NHS Leeds patients whose risk score had been determined
using The King’s Fund Combined Predictive Model (CPM) aimed at identifying the risk of unplanned hospital
admissions.
Of these 76,500 patients 646 (0.84%7) died in the 12 month prediction period. Half of the patients who
died were 80 or over with 10.4% of these patients dying during the prediction period. The question being
asked of the data is whether the CPM risk score (relating to risk of hospital admission) could be used to
predict death. If this were the case then the higher the risk score the higher should be the mortality rate. This
relationship is illustrated in Figure 1.
Whilst the relationship described above does exist the mortality rate remains relatively low even at the higher
levels of risk. Above a risk score of 50 for men and 60 for women there is a stepped change in the mortality
rate to c.15%, which would mean that only about 1 in 7 of people identified using this methodology would
end up dying within a year. This is by no means specific enough on its own to warrant the use of the CPM
risk score as a predictor of death.

RS90to 100%
RS80to <90%
RS70to <80%
RS60to <70%
RS50to <60%
RS40to <50%
RS30to <40%
RS20to <30%
RS10to <20%
RS0to <10%
25.0%

15.0%

5.0%

Male – Mortality Rate

5.0%

15.0%

25.0%

Female – Mortality Rate

Figure 1 Relationship between risk of unscheduled hospital admission and mortality rate

7

Whilst this is slightly below the expected 1% this could be due to sample size and/or the possibility that participating practices
represented a disproportionate number of students which make up a significant proportion of the local population.
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2.3.2

Predictive value of CPM compared to inclusion on the palliative care register

As part of the interrogation of the local data from Leeds further data linking was undertaken with death
statistics as to people’s cause and place of death. The ability to ‘predict’ mortality using CPM was then
compared with people on the palliative care register. A key indicator of predictive value, i.e. how many
people identified by each method did actually die in the following year, described as ‘sensitivity’ of the
method, was then compared.
If one takes the CPM risk score of 50% as a ‘cut off’ then 41.7% of people who died within the year would
have been identified. In comparison, only 11.5% of deaths were identified a year prior to death by being
included on the palliative care register. This is in part due to the relatively low numbers on the palliative care
register, i.e. 0.2% of the population (153 out of 76,500).
It would be expected that sensitivity would increase given higher identification of end of life care needs. This
is born out when the data is broken down by cause of death where sensitivity for inclusion on the palliative
care register rises to c.28% for cancer deaths. The sensitivity of using the palliative care register as predictor
of death for people who die in a hospice also rises to 30% reinforcing the fact that to date the register is
predominantly used for people with cancer.
It is also interesting to note that sensitivity for using the CPM approach rises to c.57% for ‘other terminal
illness’ suggesting that the risk of hospital admission for this client group may be a more significant predictor
of mortality than for other causes of death.
This analysis suggests that the CPM, and other predictive models aimed at identifying unscheduled
admissions to hospital, do have some value in contributing to predictions of mortality. The relatively poor
utility of the palliative care register for capturing a significant number of subsequent deaths in the given
population reflects both the relatively undeveloped nature of the register and its focus on cancer patients.
Whilst the CPM and equivalent are not designed to predict mortality any algorithm developed specifically for
this purpose is likely to be more discriminative.

2.3.3

Identifying other data with predictive value

To progress the study and identify common factors that were correlated with mortality the 646 deaths were
split for under/over 60yrs old and correlated with a number of characteristics. For the over 60 age group the
best correlations (in descending order) were found with age, risk band, cholesterol reading, the number of
long term conditions, alcohol use, palliative care, cardiovascular disease risk, and dementia. Using a decision
tree analysis the following returned the highest predictive value:
l

People with a high risk score (>60) and cancer

l

People with a moderate risk score (41-60) and dementia, or, if they did not have dementia if they were
over 90 years old

l

At lower risk scores age and dementia were significant.

For the 18-59 age group high risk score and a diagnosis of cancer gave the best predictive value.
As well as correlation and decision tree analysis a neural network was used that sought to identify
connections between different data items within the data set. Characterises most commonly associated with
mortality for the over 60 year old population were:
l

Being underweight

l

Having dementia

l

Being over 88 years old

l

Having a moderate risk score

l

Having five or more long term conditions.
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2.3.4

Observations from data analysis

This analysis has shown that the CPM may contribute to identifying patients at increased risk of mortality
within the next 12 months. However, risk of unplanned hospitalisation scores are not much better than
using age to identify patients in their last year of life, and this approach identifies significant numbers of
false positives.
The data mining techniques used have, however, identified a number of additional factors or conditions that
might aid in the identification of people with end of life care needs, namely being under-weight/severely
obese, suffering from dementia and/or cancer, having multiple long term conditions and smoking status (for
under 60s). Further work is needed to explore how other predictive models may complement case finding,
and how such tools can distinguish between the main causes of death.
Whilst undertaking this work a number of other examples were identified where people were seeking to
adapt existing predictive modelling approaches to the identification of end of life care needs. For example:
l

A GP practice in Hampshire has been exploring a modified ACG algorithm (see Appendix 2).

l

NHS Devon have experienced some impact on the local county-wide end of life care register from
improved predictive modelling, although this is not targeted at end of life care specifically.

l

Medway & Kent are developing predictive modelling in the context of long term conditions but are
recognising the overlap with end of life care explicitly in this process;

l

Sheffield are linking their roll-out of the CPM tool to their EPaCCS to identify potential correlations.

In each case there remained the sort of challenges in identifying good correlation between predictive
modelling datasets or tools and the ability to predict mortality.

2.4 The use of existing data sets
The previous section highlights the ‘experimentation’ going on to explore the potential of improving our
ability to identify people with end of life care needs. The extent to which we are able to identify this group of
people will, however, depend in part on our ability to use different, but linked datasets including:
l

Hospital (SUS) data – the basis of current predictive modelling tools targeted at predicting further
admissions to hospital, but this is only part of the picture when it comes to end of life care

l

Primary care – providing a range of data, including QOF registers which have a ‘payment incentive’ to be
comprehensive

l

Social care – few places are fully integrated but a range of relevant information could be accessed when
considering end of life care

l

Other data sources – ambulance, out of hours, deprivation type data are potentially useful and relevant
on a selective basis.

Each group of data above adds cumulative value to our ability to identify the sort of patterns in the data that
suggest end of life care needs. Appendix 2 provides a brief review of the type of information held in primary
care as they relate to frailty markers within the Johns Hopkins ACG tool. Combining this with social care data
that will indicate assessed need as well as the presence of a carer could provide a much stronger baseline
for predictive modelling in end of life care than is currently available in the majority of current predictive
modelling tools.
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The purpose for which the datasets are to be used is critical in determining the approach to developing any
data-mining approach or algorithm, in particular:
l

There are already pragmatic ways that GPs might identify and collate information about people who
are probably in their last year of life, for example by accessing information about people on fast track
continuing healthcare funding, people transitioning from curative to palliative cancer treatment etc. Some
anecdotal evidence that such an approach can identify around 40% of the one per cent of people who
might be in their last year of life – which was the consensus target level agreed on following professional
engagement in the development of the cohort model. Any predictive modelling tool for end of
life care must therefore be supportive rather than replacing these approaches.

l

Current predictive modelling tools look for ‘prediction’ of an event with a view to intervention in the short
term to prevent something happening. The specificity is therefore important so as not to use time and
resource if there is a low risk. Predictive modelling used in end of life care might be considered
to be broader and preventative in a different way.

l

Current predictive modelling tools tend to focus on those with the highest level of morbidity and may
therefore miss those who are at risk of transitioning to higher levels of morbidity and for whom greater
benefit could be derived. For any end of life care predictive modelling application there may therefore
be benefit from being broader and exploring whether there are means by which transitions can
be anticipated – in the context of end of life care this means identifying people before their condition
progresses rapidly toward last days of life.

l

A key reason for any end of life care ‘register’ in identifying people who might be in their last year of life
is to have the initial ‘conversation’, after which, and as far as is possible, care and support is provided by
mainstream staff with access to specialists staff as required.

In this context any data mining approach should also help to ensure that people receive care and support
appropriate to their needs. This might mean, for example, that when a patient presents at hospital having
been identified as being on an end of life care register that they would be more likely to receive care in
accordance with their wishes.
The register therefore performs a ‘flag’ function so that for people whose condition is increasingly frail and
vulnerable the identification of end of life care needs should result in different responses in much the same
way as treatment regimes change for people with cancer who move from curative to palliative care.
l

There is a need to ensure that predictive modelling outputs result in clear ‘what next’ intent and
capability within the local system, i.e. a menu of possible responses, actions or provisions need to be put
in place as a result of someone being identified with a possible need8. Actions should be determined by
professional judgement informed by the outputs of any tool, not dictated by that tool.

l

There is the potential to identify a sub-set of people within an end of life care cohort who might be most
at risk of ‘over-medicalized’ death, for whom both costs and patient experience at the end of life
could suffer9.

l

Continuing to monitor hospital admission RISC scores after someone has been identified and supported
as having end of life care needs would be useful from a commissioner perspective even if they do not
contribute significantly to identifying this group in the first place.

l

Support to the implementation of care model core components and levels of care e.g. stable,
unstable, deteriorating and rapidly deteriorating phases.

8
9

See for example the ‘Quick guide to identifying patients for supportive and palliative care’
See Lewis GH ‘Impactability models – identifying the subgroup of high-risk patients most amenable to hospital-avoidance
programmes’ Milbank Quarterly. 2010 Jun;88(2):240-55.
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3

Engagement event

3.1 Introduction
A workshop was held on 5th July 2012 to provide a forum for discussion in the light of the background
information summarised above. Participants and the workshop programme can be found at Appendix 3. The
objectives for the workshop were:
l

To share what is happening in the use and tailoring of predictive modelling techniques in end of life care
services

l

To develop a consensus about the potential contribution that predictive modelling could make to
understanding and responding to end of life care needs

l

To shape the future contribution of predictive modelling to end of life care as a basis for moving forward.

The conversations that were facilitated on that day centred on the following three areas.
1. With regard to the fundamentals that should underpin any future development of predictive
modelling in end of life care:
l

What are the distinctives and underpinning values that should inform the use of predictive modelling in
end of life care?

l

What benefits would you look for from any predictive modelling applications in end of life care?

l

What other examples are people aware of that could inform the approach for England?

2. With regard to the future characteristics of using predictive modelling in end of life care and
building on the fundamentals above:
l

Describe the elements of a future system and how they fit together.

l

Identify any safeguards would you put in place to ensure that predictive modelling is used in line with the
agreed value base.

l

Describe who the partners are in making this future vision a reality (nationally and locally)?

l

Explore how those for whom early recognition of end of life care needs is not possible, i.e. the c.20% of
deaths that could not have been predicted with any reasonable degree of certainty up until perhaps a
few weeks before death, could be identified with sufficient and appropriate haste to improve people’s
experience of dying and to support the person’s close family or carers.

3. With regard to planning for the future:
l

What is being done now that could be promoted as good practice and shared for wider uptake?

l

What barriers need to be overcome ‘once’ and that therefore merit national co-ordination?

l

What additional ‘evidence’ (and of what sort) would be necessary to support this action plan?

Appendix 4 provides the detail of discussion group responses to these questions, which are summarised in
the rest of this section.
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3.2 Underpinnings
The distinctives and values underpinning any use of data mining or predictive modelling techniques in end of
life care should reflect:
l

Partnering with the wider community to make the use of such tools, and the benefits of early
conversations, acceptable and desirable in the context of enabling better care

l

An awareness of ethical issues associated with end of life care that provides staff with clear guidance

l

The need to respond to deterioration and changes in phases of need

l

Providing support to integration across care services and between care services and the local community

l

Providing support to professional judgement rather than replacing it and helping to optimise care
rather than withdrawal of care

l

Ensuring costs (financial and time) are outweighed by benefits in the context of which high predictive
value or accuracy is not considered essential.

A summary of the benefits anticipated from the use of data mining and predictive modelling techniques
were captured on the day as being:
For those approaching the end of life:
l

Enables options and choice to be more informed, supporting and enabling shared decision making

l

Improves the experience of the end of life care

l

Helps people to decide between different options for care, including their preferred choice of place of
death, before they get there – planning ahead, no surprises

l

Helps to identify those who currently fall below the radar.

For professionals:
l

Enhances and supports professional judgement

l

Supports learning as to what constitutes end of life care needs by being explicit about what drives any risk
score

l

Brings quality and consistency as to what is being offered to whom and where.

For the wider system:
l

Reduce avoidable hospital admissions, length of stay and deaths in hospital, therefore supporting people
to die in their usual place of residence

l

Aids co-ordination across agencies

l

Learning at the local level about what people’s needs are

l

From a public health and commissioning perspective, it provides information about needs to inform
service planning/care delivery model and personalised care planning.
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3.3 Pictures of the future
The picture in Figure 2 shows the coming together of various long term conditions pathways as end of life
approaches. Even before this coming together there is the suggestion that predictive indicators should be
identified to help professionals to support individuals to make choices about their care.
The car in the diagram has the person in control, although with assistance in the back seat! Any data
modelling would suggest points at which action or advice might be required (the traffic lights) although
a sudden event (the roundabout) may mean that end of life care needs should be increased. The pillars
represent the continued availability of a menu of services that support people at all stages of need. Toward
the right hand side of the picture the spiral is surrounded by effective interdisciplinary care planning
appropriate to the stage of need.

Figure 2

The end of life care system
(photograph from the engagement event)

The conversations in the group work confirmed this picture by describing some of the characteristics of any
future system. These can be summarised as a system that is:
l

Iterative, involving the capture and feedback of real time data from a range of sources, especially primary
care plus additional sources such as social care, mental health, out of hours, ambulance, hospices, holistic
needs assessment, Continuing NHS Healthcare etc

l

Able to identify and notify professionals of changes in people’s needs through links to multidisciplinary
teams, long term conditions teams and care co-ordination

l

Able to link to the palliative and supportive care register

l

Linked to resource utilisation information

l

Helps to identify any gaps in care.
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The importance of ensuring that individuals can access their information is both a practical and ethical
issue that needs to be addressed both now and in the future. This requirement also makes the ‘what next’
question critically important because a predictive modelling system should not identify needs without some
intent to use this information to improve care for the individual and/or the wider population.
In planning for the future we also need to anticipate a situation in which the individual holds the
information and is able to choose the point at which to initiate the conversation. The following safeguards
were noted as being required in any future system:
l

Development of an appropriate culture

l

Quality assurance framework for Clinical Commissioning Groups

l

Ensure the model does not become the master ‘controlling’ clinical judgement

l

Information governance.

Both academic and IT/software providers would need to work together with the service to develop and
refine these systems. Figure 3 emerged from a group in recognition of the challenges that arise when using
predictive modelling. The feedback from the group highlighted information governance, multi-agency
working, the need for shared objectives and the engagement of key stakeholders. In addition, good practice
in multi-agency and multidisciplinary working and the need to address the holistic needs of the person were
stressed.

Figure 3 Person centred response to the identification of challenges
(photograph from the engagement event)
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3.4 Key challenges for the future
Participants in the engagement event recognised the presence of ongoing barriers to the use of data mining
and predictive modelling approaches. Cultural barriers concerning the willingness to talk about death and
dying and concerns about legal or ethical issues in this area need to be recognised.
There also remain barriers to the extensive use of such tools due to the lack of validated prediction tools and
therefore confidence that significant additional people can be identified over and above that which can be
achieved through good practice in multidisciplinary/interdisciplinary team working.
Further concerns or barriers to overcome include:
l

The need to ensure integration of any system with other long term conditions, including dementia care

l

The need to manage workload concerns amongst staff

l

Ensuring appropriate information governance.

However, there is also sufficient good practice that can be built on, some of which are summarised in
Appendix 4 or described in the earlier literature review. These include:
l

Developing further consensus about the data and triggers that will inform needs at the end of life

l

Encouraging action research approaches that evolve local systems that can demonstrate added value in
identifying people with end of life care needs

l

Building on, and sharing, local good practice in multidisciplinary working and the application of tools10.

There is in addition the need for additional evidence for the predictive value of different approaches, despite
the fact that in end of life care there is less need for specificity than in other areas of risk stratification.

4

Conclusion and direction of travel

This project has reviewed the literature, canvassed views from individuals and brought this together in
a workshop environment. The emerging consensus with regard to the use of predictive modelling in
identifying the one per cent of people likely to be in their last year of life is:
l

That any development or application of predictive modelling should be undertaken as a support rather
than a replacement for professional judgement and decision making. It should lead to the identification
and delivery of care and support appropriate to end of life care and in line with patient choices rather
than any withdrawal of services.

l

That there should be attention given to developing a longitudinal perspective on needs as a means to
identifying the approach of end of life which might seek to identify people who appear to be transitioning
to a higher level of need rather than those at the highest level of need.

l

That the development of predictive modelling in long term conditions should be seen as offering a
potential ‘upstream’ component of the use of predictive modelling in end of life care.

l

That triggers, possibly driven by an ‘index of change’, may be an important concept in identifying the
possibility of someone who would benefit from being identified as having potential end of life care needs.
For example the death of a partner, a diagnosis of dementia, admission to a care home, acceptance onto
continuing NHS healthcare caseload, referral to a palliative care team etc.

10

See www.cquins.nhs.uk/?menu=resources
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l

That current predictive modelling approaches have the potential to raise awareness of needs for people
approaching the end of life but that current algorithms do not add significantly to what is possible
through good multidisciplinary working. The focus of these tools on predicting risk of hospital admission
clearly influences this conclusion and there remain significant opportunities to refine the underlying
algorithms to make predictive modelling of greater value when developed specifically to identify potential
end of life care needs.

l

That there is, however, sufficient evidence, though not yet replicated consistently in a UK setting, to
suggest that predictive modelling can be helpful and of predictive value.

l

In achieving benefit from predictive modelling a ‘wider net’ (less specificity) would be appropriate for end
of life care needs compared to identifying people at risk of hospital admission.

l

That there is potential in using and building on existing datasets typically held in a GP practice (for
example QOF registers and other health status indicators) to identify those likely to be in their last year of
life, but that a wider set of data is also invaluable to support the identification of a holistic set of needs for
the person.

l

That there is also significant potential in the use of predictive modelling data at an aggregate level to
support commissioners and planners to ensure appropriate services are available for local populations.

With regard to frailty at the end of life:
l

There is no clinical consensus as to what constitutes frailty that is in general use.

l

That frailty may be present well in advance of the potential or need to identify end of life care needs.

l

That there is significant overlap between frailty and co-morbidity and that in the context of modelling
population needs it may be co-morbidity rather than frailty per-se that describes or identifies the type of
support that would be appropriate.

l

That data matching between death statistics, including cause of death, and predictive modelling or other
datasets has some value in identifying the relationship between final cause of death and needs during the
last year of life.

l

That intelligence about population needs gathered from a better understanding of frailty will improve
local commissioners’ ability to plan for future needs.

Together these elements describe a direction of travel which will require ongoing support from the academic
community and engagement with professionals as tools are explored, developed and deployed.
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Appendix 1: Literature review on predicting mortality
1 Introduction
There are a number of predictive tools available, with the most tested being those associated with risk of
admission to hospital, such as the Johns Hopkins tool described below. Minne et al11 report a database
search of articles reporting on models for predicting mortality or survival in older adults. They identify
that out of 193 models, mainly in the US, only four models were validated in more than two studies and
conclude that the use of predictive modelling for mortality is premature without robust external validation.
Other predictive modelling approaches have also been applied to the risk that older people will begin
receiving intensive social care using five areas in England covering a population of 155,000 people over the
age of 75 (Bardsley et al12).

2 Predicting death in the nursing home
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An MDS Mortality Index (Revised) (MMRI-R)13 was developed to predict 6-month mortality amongst people
in nursing homes. The tool is currently being tested as part of a 5 year NIHR programme grant14. It
calculates weighted scores sensitive to the following factors: admission to a care home; weight loss; renal
failure; chronic heart failure; poor appetite; gender (male); dehydration; shortness of breath; a cancer/age
adjuster; and an ADL/cognition adjuster. The predictive value of this tool is illustrated below. The score
(horizontal axis on the diagram below) had a maximum of 85 with scores of 61+ having 90%+ likelihood
of death.
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Minne, L. ‘Characterising predictive models of mortality for older adults and their validation for use in clinical practice.’ J Am Geriatric
Soc 2011, Jun;59(6):1110-5.
Bardsley, M et al. ‘Predicting who will use intensive social care: case finding tools based on linked health and social care data.’ Age
and Ageing, 2011;0:1-5.
http://web.missouri.edu/~segerti/capstone/predictingdeath.pdf & http://www.biomedcentral.com/1756-0500/3/200 & http://www.
biomedcentral.com/content/supplementary/1756-0500-3-200-s1.doc
http://ukpmc.ac.uk/articles/PMC2913927/reload=0;jsessionid=p0ts5bhZl6mabVNm8b0c.0 http://www.healthways.jp/success/library.
aspx?id=621&terms=end+life
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3 Predictive End of Life Counselling15
This study was carried out with Medicare Beneficiaries using 2 years of data and including demographic,
pharmaceutical, diagnosis and medical procedure information. The aim was to predict those who would die
in the next 12 months based on the previous 12 months data. It was applied to 43,497 patients and was
used to run a trial for a telephone counselling service focussed on pre-planning and service choice.
20% of those scoring in the top 30% of the model died within 12 months – in the group as a whole 6.4%
died within 12 months. The model was very successful in capturing those who did die within 12 months
(92% of deaths within the period for the sample group were scored in the top 30% by the model).

4 Supportive & Palliative Indicators Tool (SPICT)16
This tool has been developed by NHS Lothian and Edinburgh University to identify people with any
advanced, progressive or incurable conditions. It provides a template to identify general indicators of
deteriorating health and clinical indicators of advanced conditions. Coupled with the ‘surprise question’ this
tool helps to identify those for whom care planning needs to commence for end of life care and results in a
referral to a specialist palliative care team.

5 Predicting 12-month mortality for people with dementia17
Newcomer et al worked with a sample of 3,858 Medicare patients with Alzheimer’s and identify a range of
predictive value dependant on the sensitivity of the chosen model variables.

6 Johns Hopkins18 ADGs / Ontario Mortality Risk Score19
The Adjusted Clinical Groups Case-Mix System (ACGs) was designed to measure multi-morbidity and has
a classification system for disease types, and a number of markers to summarise morbidity and risk factors
used for predictive modelling. Originally designed for primary care, the system utilises ICD10 and READ
codes in the UK ‘Frailty’ markers are also identified, mainly relating to activities of daily living (ADLs), most of
which are captured routinely in primary care with some in social care systems20.
There are 92 ACGs within this system which summarise the morbidity patterns, and are assigned to all
individuals in the population from “non-users” to to those with complex multiple co morbidities. So, for
example, it would be possible to identify those with a high number of conditions (e.g. 10+) plus their age
and sex as having high levels of need. Whether this ‘predicts’ approaching death is, however, not clear.
The underlying classification system in ACGs are the Aggregated Disease Groups (ADGs) of which there are
32. These describe the nature of a condition as to whether it is stable, chronic, stable/unstable etc.

15
16
17
18

19
20

http://www.healthways.jp/success/library.aspx?id=621&terms=end+life
http://www.palliativecareguidelines.scot.nhs.uk/careplanning/spict.asp
Newcomer, R. 2003 ‘Predicting 12-month mortality for persons with dementia.’ Journal of Gerontology, Vol 58B No 3 S187-S198.
Johns Hopkins ADGs form the basis of numerous scoring systems and predictive models for morbidity (as opposed to mortality) – a
bibliography is available at http://www.healthpartners.com/ucm/groups/public/@hp/@public/documents/documents/dev_057915.pdf
http://www.ncbi.nlm.nih.gov/pubmed/219218498
Malnutrition, dementia, impaired vision, decubitusulcer, weight loss, incontinence, obesity, poverty, barriers to access & difficulty
walking.
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The studies undertaken to support the developed of ADGs worked with data on everyone in Ontario
eligible for the state’s universal healthcare programme (basically all residents – over 10 million – and
developed a predicted probability of death within 1 year compared to actual deaths). 4 data sources were
used: demographic information for all those registered; hospital data; Health insurance plan data (billing
information from physicians – i.e. covering non-hospital treatment); and Mental health reporting system
providing data on adults in mental health inpatient beds.
Two scoring systems were developed:
1. A Mortality Risk Score (MRS) was derived for each individual depending on the presence or absence of a
range of ADGs, plus a score for age and sex. The MRS is then converted into a projected probability of
death within 1 year through a simple equation.
2. A score not related to age or sex but using weightings for the ADGs
The MRS score delivered good levels of discrimination and calibration (i.e. it was good at predicting relative
and absolute likelihood of 1 year mortality within the population) and appears on the basis of these
papers to be potentially easier to use than the weighting system used in the ADG Score. While this scores
individuals rather than directly identifying the cohort most at risk there should be no reason why (given the
availability of suitable data across a locality) the ‘top 1% could not be identified through calculating MRSs
and then ranking individuals by MRS.
The MRS Score tended to over-predict the likelihood of death by an increasing degree as the likelihood
increased (i.e. the predicted probability was greater than the actual probability, and the degree of error was
greatest for those most likely to die). Note that this would not matter if the tool was used to identify a fixed
proportion of people at risk (‘the top 1%’) – they would still be at the top end of the population as ranked
by MRS albeit with a predicted probability of dying greater than the observed mortality rate.

7 Frailty
The relevance of frailty in this exercise is to identify those within the last year of life whose needs will be
predominantly characterised by frailty rather than a specific condition that will ultimately lead to their death.
There is no consensus about what defines frailty from a clinical perspective21. However, a Delphi consensus
process (Rodriguez-Manas, 2012) did identify domains for inclusion in any clinical definition, namely:
physical performance including gait speed and mobility; nutritional status; mental health; and cognition.
Definitions in use that might of specific relevance in end of life care include:
1. The ACG system has condition markers to identify the medically frail which are malnutrition, dementia,
impaired vision, Decubitus Ulcer, incontinence of urine, loss of weight, incontinence of faeces, morbid
obesity, poverty, barriers to access of care, difficulty in walking and falls. The presence of one or more of
these markers doubles the rate of hospitalisation.
2. A recent NCEPOD22 report ‘An Age Old Problem’ included a simple definition as being when patients
display any 3 of unintentional weight loss (4kg in 1yr), self reported exhaustion, weak grip strength or low
physical activity23.

21
22
23

Rodriguez-Manas et al (2012) Journal of Gerontology – accepted for publication.
National Confidential Enquiry into Patient Outcome and Death.
Rockwood, K. et al. ‘A brief clinical instrument to classify frailty in elderly people.’ The Lancet. 1999; 353 (9148), 205-206.
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3. Fried et al24 define frailty as a clinical syndrome in which three or more of the following criteria are
present: unintentional weight loss, self reported exhaustion, weakness (grip strength), slow walking
speed and low physical activity. After 7yrs 43% of those with three of more of these criteria had died
(compared to 23% of those with 1 or 2 criteria and 12% of those with none), suggesting that this was a
helpful but not highly specific predictor of end of life care needs25. Avila-Funes et al26 further developed
this by considering the addition of cognitive impairment, which improved the predictive validity for frailty.
However, they conclude that frailty was not a significant predictor of death.
Whilst there is no accepted clinical definition of frailty people’s experience of living with frailty, and therefore
the type of service response appropriate, is not necessarily simply about the loss of functioning. Nicholson
(2012) concludes a qualitative study of living at home with frailty with the words:
“This study suggests that holding together loss and creativity is the ordinary, but nonetheless remarkable,
experience of frail older people. For frail older people, the presence of others to engage with their stories, to
recognise and value the daily rituals that anchor their experience and to facilitate creative connections is vital
if they are to retain capacity and quality of life whilst being frail.”
Work using the WSP Cohort model to define and forecast numbers of frailty deaths has been extended
to include Leeds data. This will enable any alternative approaches to determining frailty from predictive
modelling datasets to be compared with this ‘baseline’. Using the ‘crude’ re-allocation of deaths from
primary cause to frailty by age group27 the Leeds data (and a comparison with the average of 7 calibrated
locations28) suggests:

Number of frailty
deaths & % of
total (2008)

Projected for
2021

% increase in
frailty deaths

% of frailty deaths in
2008 in hospital

Leeds

2,752
43.2%

2,880
46.4%

+4.7%

52.1%

Initial 7
calibrations

9,249
43.9%

10,457
47.5%

+13.1%

48.6%

This suggests that for Leeds the current proportion of deaths that might be characterised by frailty across the
last year of life is slightly lower than the average of all currently calibrated localities; that the number of such
deaths will rise at a lower rate (which is in line with the overall change in deaths); and that the percentage of
deaths following a frailty trajectory that die in hospital is higher than the average.
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27

28

Fried, L.P. ‘Frailty in older adults: evidence for a phenotype’ Journal of Gerontology (2001) Vol 56A, No.3, M146-M156
Note that this study identified 5,317 people over the age of 65 with a ‘bias’ toward the ‘younger old’ (67% were aged 65-74
compared to an average in England of just over 50%) and with the exclusion of people under active treatment of cancer.
Avila-Funes, J.A. ‘Cognitive Impairment Improves the Predictive Validity of the Phenotype of Frailty for Adverse Health Outcomes: The
Three City Study’ Journal of the American Geriatrics Society, 57:453-461 (2009).
For Cancer, Organ Failure and Other Terminal Conditions the percentages moved to the Frailty trajectory are 10% for 65-74; 30% for
75-84; and 80% for >85 year olds.
Gloucestershire, West and East Berkshire, Principia, Newark & Sherwood & NE Lincolnshire.
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Appendix 2: Data available in primary care relating to ACG frailty
markers
The following list identifies a range of data that is available routinely in primary care that might support
predictive modelling approaches.
l

Height, weight and BMI are collected fairly routinely as part of QOF in the form of BMI register.

l

Smoking is again encouraged through QOF, annual recording for people with long term conditions and
every two years for others over the age of 16.

l

Falls will be recorded if the Practice are good at capturing relevant non-clinical information or have been
tasked in the past with a “Falls” Local Enhanced Service.

l

Other lifestyle information is routinely captured for patients who take up the offer of New Patient
medicals or respond to an invitation for a NHS Health Check. This includes additional factors such as
alcohol consumption/related alcohol usage tools, exercise levels/or GP Physical Activity Questionnaire tool.

l

A new QOF register has been introduced this year relating to osteoporosis, but this builds on a Directed
Enhanced Service that has been in place for the last few years – this will help identify frail patients.

l

Many practices will routinely capture information about carers on medical records and utilise the
functionality offered by their clinical system to cross reference these with those carers who are registered
patients or registered elsewhere.

In terms of the ACG frailty markers, the table below identifies whether there might be routine data to
support the identification of such markers in primary care:

ACG Frailty
marker

Why

How developed

Likelihood

Malnutrition

For good record keeping where
service is in Super Output Area

Reasonable

Low

Dementia

QOF and good quality record
keeping

Well

High

Impaired vision

Good quality record keeping

Reasonable

Medium

Decubitus ulcer

Good quality record keeping

Depends on experience of nursing
team with this condition and use of/
access to clinical system

Low

Weight loss

QOF (BMI)

Well; would need to use data
snapshots

Medium

Incontinence

Good quality record keeping

Would depend on practices coding
policy

Low

Obesity

QOF register formation

Well

High

Poverty

For good record keeping where
service is in Super Output Area

Would expect reasonable in SOA
practice

Medium

Barriers to access

Not sure if this would be captured

Difficulty walking

Good record keeping

Reasonable where patient had
difficulties

Medium
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Appendix 3: Engagement event programme (5th July 2012)
Workshop objectives
l

To share what is happening in the use and tailoring of predictive modelling techniques in end of life care
services

l

To develop a consensus about the potential contribution that predictive modelling could make to
understanding and responding to end of life care needs

l

To shape the future contribution of predictive modelling to end of life care as a basis for moving forward.

Outline programme
Morning session:
Coffee/refreshments

10.00

Welcome and introductions

10.30

Setting the scene

10.35

Examples of the use of Predictive Modelling

10.50

Discussion groups 1:

11.10

Feedback, plenary discussion and consensus forming on values

12.00

LUNCH

12.30

Afternoon session:
Exploring possible futures

1.15

Discussion groups 2:

1.25

Feedback and consensus forming

2.25

BREAK

2.45

Next steps on the journey

3.00

Discussion groups 3:

3.10

Feedback and closing remarks

3.50

CLOSE

4.00
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Appendix 4: Workshop discussion group outputs
1 Discussion Group 1 – underpinnings
What are the distinctives and underpinning values that should inform any use of predictive
modelling in end of life care?
l

Finding one extra case makes it worthwhile

l

Needs validation in terms of cost/benefit but ‘good enough’ may reduce costs and still deliver benefit

l

May need to be >1% to ensure that the 1% who do die are identified

l

Needs to be used to optimise care not withdraw care, i.e. be conscious of ethical issues

l

Needs to complement rather than replace professional judgement

l

Helping to prioritise what might otherwise be a long list

l

Needs to be able to look back, i.e. recognise transition of needs rather than just snap-shots

l

Could it service two purposes, i.e. admission avoidance and recognising end of life care needs?

l

Needs to identify transitions/deterioration to enable crisis management as much as ‘predicting’ time
of death

l

Tool should not entail additional inputting of data or time to process

l

Vital to integrate social care data

l

Provide RAG rating as guide based on risk and/or expected time (years/months/days)

l

Confidentiality and use of data is important (what would insurance companies or funeral directors
pay for access to it?).

What benefits would you look for from any predictive modelling applications in end of life
care?
l

Population screening for non-cancer patients

l

Would help to identify people who currently fall through the net

l

Give greater precision to defining end of life care needs

l

Managing/helping people/carers with expectations

l

Help in adoption and spread of end of life care conversations

l

Could support a prospective study as to evidence of success in prediction

l

Added value but not replacing current methods/skills in recognising potential end of life care needs

l

Aids in the processes for early intervention and supports good practice

l

Funding following need/person

l

Improved quality of life

l

Support to care co-ordination

l

Person centred responses

l

Sensitive to disease specific conditions, especially dementia where enabling early conversations whilst
capacity remains will be vital

l

Supportive of carers who will know what to expect earlier on the pathway

l

Provision/identification of a range of alternative intervention options

l

Enabling choices at end of life to be articulated as early as possible leading to improved choice and
experience at the end of life.
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What other examples are people aware of that could inform the approach for England?
l

Possible use in South Africa and in Ontario, USA

l

Surrey (Lindsey Coeur-Belle)

l

Austin, Canada

l

ACG algorithm

l

Charlestone index

l

Gold Standards Framework doing EPIG

l

Value set definitions – BSI work.

2 Discussion Group 3 – planning for the future
What is being done
now that could be
promoted as good
practice and shared
for wider uptake?

What barriers need to be overcome ‘once’ and that therefore
merit national co-ordination?
l

Information governance

l

Pre-existing cultural barriers – talking about death & dying

Continue to learn
from existing
predictive modelling
approaches e.g. the
AMBER care bundle
team

l

Developing the tools and language to promote appropriate use of
tools

l

Ensuring data is not misused (e.g. insurance companies)

l

Managing workload concerns

l

Lack of current validated prediction tools

l

Developing the Gold
Standards Framework
prognostic indicators

l

Alternative approach would be a closer link with QOF from other lists
such as long term conditions, dementia etc

l

Identify, network
and champion
those active in this
field – GPs/Clinical
Commissioning
Groups

Fear of criticism

l

l

Making the tool acceptable outside the NHS – the ‘death list’ is not an
attractive idea

l

Ensuring links/removing overlap or gaps, with dementia and other
long term conditions work.

l

l

l

l

l

Appreciative enquiry
approaches
Methodology in other
predictive modelling
approaches that help
define read codes,
ICD10 codes etc
Diagnosis of extreme
frailty index is
publically acceptable
NHS Medway, ‘My
wishes’ register.

What additional ‘evidence’ (and of what sort) would be
necessary to support this action plan?
l

Case study evidence

l

‘Action research’ – evolve the process through refinements as
‘predictive value’ is monitored

l

Predictive value

l

Ensuring any US evidence travels across the water – does it work in
the UK?

l

Need a test bed and a small study area to drive the next stage

l

Current good practice appears to be as good as early experiments to
use data mining.
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