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Executive Summary 

The Midhurst Real Choice service was developed on the closure of the 
King Edward VII Hospital (Easebourne, West Sussex) in 2006. On its 
inception the local model of care was developed with the aim to deliver the 
following project mandate: 

 To put in place a sustainable an affordable specialist palliative care 
service for the population within the Midhurst and surrounding areas 

 To ensure that patient choice is maximised by providing as much 
treatment and support in the home/community setting as possible, 
and 

 Reduce acute hospital interventions and inpatient hospice stays 

 Achieve close working between the NHS, voluntary, charitable and 
private sectors 

 Increase compliance with NICE guidelines 

The Specialist Palliative Care service in Midhurst adopted the Swedish 
Motala Model for advanced home care. The service involves a consultant 
led multi-disciplinary team that aims to provide 24x7 ‘hands on’ care and 
advice at home, in community hospitals and in nursing / residential homes. 
The community team provides a range of palliative interventions, including 
blood / blood product transfusions, blood treatments, IV antibiotics, IV 
bisphosphates, fluids, paracentesis and intrathecal analgesisa.  

The evaluation of the Midhurst service had three overall aims – i) To 
assess whether the Midhurst service meets the original aims of the 
palliative care initiative, ii) To gather robust evidence that commissioners 
and Macmillan can use to agree future commissioning / funding intentions 
and iii) To assess the extent to which the Midhurst service can serve as a 
model of palliative care for other parts of the UK. 

This report describes the economic evaluation of the service.  This study 
was largely quantitative, based on a retrospective analysis of HES data 
supplied by West Sussex PCT, Surrey PCT and Hampshire PCT.  Central 
to the analysis was the comparison of healthcare usage for patients i) using 
Midhurst, ii) using a local Hospice and iii) not known to have used specialist 
palliative care services. Patients’ use of healthcare services across 
inpatient, outpatient and A&E was contrasted across the three groups.  This 
allowed a full economic overview of service use in the last year of life. 

In addition to comparing patients under the care of i) Midhurst, ii) Hospices, 
or iii) those patients using the Acute sector only, the impact on ‘when’ a 
patient was referred to the service was a very important factor.  The point of 
referral was categorized as either a) before any inpatient stay, b) after 1 
inpatient stay, c) after 2 or more inpatient stays. 

The most important findings from the evaluation are: 

Increasing the likelihood of dying at home: The principal objective of 
Midhurst – i.e. to enable patients to die at home is being achieved. Both the 
Midhurst and Hospice care models reduce the number of deaths occurring 
in a hospital setting and should both be seen as part of an integrated set of 
services: to meet the range of need of patients, their families and carers in 
the last year of life. Physicians were more likely to refer patients prior to 
any inpatient stays to the Midhurst service than referring to the hospice 
model of care and this has a cost saving implication 
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Reduction of NHS activities by Midhurst and Hospices – Inpatient 
care: Patients who use Midhurst spend less time in hospital than patients 
under hospice care.  On average, they also have fewer A&E attendances 
than any other group of patients. Patients referred to Midhurst prior  to any 
inpatient stay or after only 1 inpatient stay (total 79% of Midhurst cohort) 
use less inpatient care than those in the hospice model.  But patients 
referred after 2+ inpatient stays (21% of Midhurst Cohort) use more 
inpatient care than the hospice model.  The majority of Midhurst patients 
use less inpatient care than hospices or those patients not known to have 
had specialist palliative care 

Reduction of NHS activities by Midhurst and Hospices – Inpatient 
care: Patients who use the Midhurst service use more outpatient care than 
those in the hospice model: Patients referred to Midhurst prior to any 
inpatient stay or after only 1 inpatient stay use more outpatient care than 
the hospice model. Midhurst patients referred after 2+ inpatient stays use 
about the same amount of outpatient care as Hospices – but less than the 
acute model. As a total group Midhurst patients use more outpatient care 
than the hospices but less than the acute model. It should be noted that the 
Midhurst Service will accept patients who are undergoing anti cancer 
treatment; this is not the case for hospices. Therefore some Midhurst 
patients will be attending outpatient clinics for this care. 

Substitution of NHS Costs: Both Midhurst & hospices reduce the use of 
NHS services for patients under their care Hospices substitute more NHS 
costs however, the provision of the Midhurst service is less costly. These 
relative costs balance out, so that overall there is little difference in cost 
between the two specialist palliative care models for each inpatient stay 
category. It should be noted, however, that hospice patients attend 
outpatient care less often than Midhurst patients. In addition Midhurst 
patients are looked after for a longer period of time and this has a cost 
implication.  

Economic analysis of providing specialist palliative care for the whole 
population: The presence of Midhurst created more referral choice: there 
was a substantially higher percentage of Midhurst patients in the 0 inpatient 
stay category which is the least costly of the groups.  For the Hospices, 
there were substantially more patients in the 2+ stay category, which is the 
most expensive category.  On balance more costs are associated with use 
of the Hospice service In conclusion the total cost of Midhurst would be 
around 20% less than the Hospice model. This would be due to the higher 
percentage of patients in the 0 inpatient stay category (those referred prior 
to an inpatient stay. The larger presence of this category reduced the cost 
prior to referral and the overall cost of care in the last year of life  

In conclusion: the Midhurst Service is delivering on its objective of 
enabling patients to die in their own home.  When individual patients are 
compared, the costs associated with either the Midhurst, or Hopsice-led are 
very similar – across each of the referral categories.  However, as 
physicians tend to refer to the Midhurst service earlier, this has cost-saving 
implications.  The total NHS costs of providing care in the last year of life 
appear lower due to the option to use the Midhurst service. 
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Introduction 
The closure of King Edward VII Hospital led to the 
transfer of patients to NHS facilities for elective, day 
case and diagnostic services. This created the need to 
re-provide the co-located specialist palliative care 
service which operated out of the Macmillan inpatient 
unit. 

With regard to the specialist palliative care service it 
was agreed, at a meeting of interested parties (March 
2006) that: 

 As an immediate solution to continue the 
provision of specialist palliative care, the 
consultant and community team would transfer 
employment to the Western Sussex PCT 

 A commitment would be made from all 
commissioning PCT’s that funding would 
continue at existing levels for six months; 
Macmillan made a commitment to provide funds 
not in excess of 600k GBP per annum for 5 years 
(subject to availability of funds), raised through a 
local appeal. A subsequent funding commitment 
was made by West Sussex PCT until 2011, and 
by Surrey and Hampshire until 2009 (thereafter 
year on year) 

 A project would be undertaken aimed at 
developing a community specialist palliative care 
service model for people living within the 
Midhurst and surrounding areas – as per the 
existing catchment area 

Subsequent to that meeting; a local model of care was 
developed that aims to deliver again the following 
project mandate: 

 To put in place a sustainable an affordable 
specialist palliative care service for the 
population within the Midhurst and surrounding 
areas 

 To ensure that patient choice is maximised by 
providing as much treatment and support in the 
home/community setting as possible, and 

 Reduce acute hospital interventions and inpatient 
hospice stays 

 Achieve close working between the NHS, 
voluntary, charitable and private sectors 

 Increase compliance with NICE guidelines 

The Specialist Palliative Care service in Midhurst 
adopted the Swedish Motala Model for advanced 
home care. The Motala Model recognised that many 
interventions provided in hospitals and hospices could 

be delivered at home. The service involves a 
consultant led multi-disciplinary team that aims to 
provide 24x7 ‘hands on’ care and advice at home, in 
community hospitals and in nursing / residential 
homes. The community team provides a range of 
palliative interventions, including blood / blood product 
transfusions, blood treatments, IV antibiotics, IV 
bisphosphates, fluids, paracentesis and intrathecal 
analgesisa. The service is NICE compliant. It provides 
an educational package designed to increase the skills 
in community hospitals and nursing homes. 

The Midhurst service covers an area of c25 miles, 
interfacing with three cancer networks affecting the 
Midhurst catchment area; West Sussex PCT, Surrey 
PCT and Hampshire PCT. There are two main cancer 
networks, ‘Central and South Coast’ and ‘Surrey, West 
Sussex and Hampshire’ although a small number of 
patients also access the Sussex Cancer Network. The 
Service is attached to the Midhurst Community 
Hospital and has no beds, but a treatment and quiet 
room for patients and relatives. At the commissioning 
of this research the service had one consultant, two 
leads, an Associate Specialist and four Clinical Nurse 
specialists. The clinical team consisted of whole-time 
equivalents in the following bands; 8a (1), 7 (4), 6 
(1.75), 5 (2.5), 4 (1), 3 (3). The team also includes OT, 
physiotherapy, counselling, social work and voluntary 
service. 

The service also provides information resources, 
complementary therapy, spiritual support and 
bereavement care, and has developed level of user 
involvement in informing and monitoring service 
provision. 

A service review was commissioned at the end of 2008 
and the findings were reported in March 2009. The 
review reported high than expected levels of referral 
from approved GP practises and improvements in 
daytime access, communication with patients and 
carers, and service flexibility enabling greater patient 
choice. Similarly the review reported a reduction in 
acute admissions, A&E attendances and hospice 
admissions. Whilst this review provided helpful 
indications of success, the study was small scale, 
providing descriptive data. There was a need therefore 
to commission a formal evaluation of this Specialist 
Palliative Care service. 
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The aims of the full evaluation were threefold: 
A. To assess whether the Midhurst service meets the original aims of 

the palliative care initiative 
B. To gather robust evidence that commissioners and Macmillan can 

use to agree future commissioning / funding intentions 
C. To assess the extent to which the Midhurst service can serve as a 

model of palliative care for other parts of the UK 

4. Economic Evaluation: Patient Activity and Cost Analysis 
 What is the impact on secondary care (inpatient admissions, outpatient 

appointments and A&E)? 
 How cost effective is the delivery of care & clinical interventions outside of a 

Hospital setting? 
 What is the ‘value’ of the service? 

2. Understanding the Perspective of Patients, Carers and Volunteers 
 Are patient’s wishes, in relation to place of death, respected and delivered by 

the Midhurst service? 
 What is the carer’s experience? Are carers getting the appropriate level of 

support? 
 Are volunteers being engaged to help support carer’s practical and emotional 

needs? 

In order to meet these overall aims the full evaluation has five key themes: 
 

1. Understanding the experience of Midhurst employees 
 How does working within the Midhurst model impact on the identities and 

work life experience of the nurse practitioners and other members of staff? 

5. Replicability of the Midhurst Service Model 
 How replicable is the Midhurst model — components of this model — to 

other parts of the UK? 
 What revisions should be made to the existing service model? 

3. Gauging the Sustainability of the Midhurst Service 
 What is the effectiveness and sustainability of this model?  
 How sustainable is a proactive, interventionist, community service model 

which crosses multiple health and social care boundaries? 

 
Source: Midhurst Real Choice Project — Invitation to Tender (ITT)  

 This report focuses on the deliverables for Topic 4  
which was the responsibility of Monitor Group 

 Topics 1 to 3 are dealt with jointly by Sheffield and Huddersfield University 

 Topic 5 is discussed jointly between the Monitor, Sheffield and Huddersfield 
teams 

Introduction 
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Monitor  Group 

 Mike Standing – Monitor Group 

 Dr Ashley Woolmore – Monitor 
Group 

University of Sheffield 

 Dr Bill Noble – Academic Unit of 
Supportive Care, School of 
Medicine and Biomedical 
Sciences, University of Sheffield 

Huddersfield University 

 Dr Nigel King – Division of 
Psychology and Counseling, 
Huddersfield University 

 Jane Melvin – Division of 
Psychology and Counseling, 
Huddersfield University 

Membership of the Project Steering Team 

Midhurst 

 Sue Dewar – Joint Clinical Lead, 
Midhurst 

 Dr Peter Hargreaves – 
Consultant in Palliative 
Medicine  

Macmillan 

 Jenny Ritchie-Campbell – Joint 
Head of Intelligence and 
Research 

 Catherine Boyle – Joint Head 
of Intelligence and Research 

 Julie Flynn – Senior 
Programme Manager 

 Sue Barrow – Senior 
Development Manager, LASER 

 Stephen Richards – Director 
LASER  

 Rebecca Hawkins – 
Development Manager, East 
and West Sussex, LASER 

Monitor  Group 

 Dr Ashley Woolmore – Monitor 
Group Europe 

 James Wells – Monitor Group 
Europe 

University of Sheffield 

 Dr Bill Noble – Academic Unit of 
Supportive Care, School of 
Medicine and Biomedical 
Sciences, University of Sheffield 

Huddersfield University 

 Dr Nigel King – Division of 
Psychology and Counseling, 
Huddersfield University 

Macmillan 
 Julie Flynn – Senior 

Programme Manager 

 Rebecca Hawkins – 
Development Manager, East 
and West Sussex 

 

Midhurst 
 Sue Dewar – Joint Clinical 

Lead, Midhurst 

 Jo Stuttaford – Joint Clinical 
Lead, Midhurst 

Membership of the Core Project Team 

The project involved the collaboration of a large number of individuals and organizations.  In terms of project 
governance, there were two main structures: a project Steering Team to provide direction and oversee the delivery of 
the evaluation; and a Core Team to manage the project and key operation choices on a regular basis. 

 Dr Catherine Dent – Associate  
Specialist in Palliative Medicine 
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Hospices 

Introduction 

Monitor  Group 

 Dr Ashley Woolmore 

 James Wells 

 James McGurn 

University of Sheffield 

 Dr Bill Noble – Academic Unit of 
Supportive Care, School of 
Medicine and Biomedical 
Sciences 

 Philippa Hughes  - Academic 
Unit of Supportive Care, School 
of Medicine and Biomedical 
Sciences 

Huddersfield University 

 Dr Nigel King – Division of 
Psychology and Counseling 

 Jane Melvin – Division of 
Psychology and Counseling 

There were a number of collaborators whose engagement, support and collaboration were central to the success of the 
project.  Their active involvement and willingness to participate in the evaluation, including sharing their data was critical 

Primary Care Trusts 

Peter Cornish 
PHS Info Analyst 

Chris Slade 
System manager for 

Cancer Care  

Lynda Murray 
Head of Information 

Clare Lyons-Amos 
PHS Info Analyst 

Alison Hempstead 
Prog. Director, 

Cancer & Planning 

Thye Leow 
Head of Public 

Health Intelligence 

Kristiina Parkinson 
As. Project Director 
— End of Life Care 

Nina Churchill 
Lead for Service 

Redesign 

Pauline Jervis 
Head of Long Term 

Conditions  

Pam Knott 
Quality & Clinical 
Govern. Manager  

Marion Heron 
Associate Director of 

Commissioning 

West Sussex PCT Hampshire PCT 

Surrey PCT 

Shaun O'Leary 
CEO 

Alison Moorey  
CEO 

Amanda Gregory 
Consultant, St.  

Sarah Brocklebank 
CEO 

Sarah Pearce 
 Director Community 

Services, St.  

Brendan Amesbury 
Consultant 

Ruth White 
CEO, 

Philippa Collins 
 IT Support Technician, 

Steve Mottershead 
IT Support Technician 

Represents key project contact within that organization 

Hugh Lowson  
CEO 

Helen Morrey 
 Director of Adult 
Nursing Services 

Andrea Nunn  

St Catherine’s 
Hospice 

St Wilfrid’s 

The Rowans 

Phyllis Tuckwell 
Hospice 

St Barnabas Hospice 

Research teams 

Key Collaborators – PCTs & Hospices 
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Methodology Introduction 

Methodology 

This section describes in detail the methodology and process used, it is divided 
into 6 sections: 

 

 Design decisions 

– Definition of the cohorts for the analysis 

– Consideration of alternative forms of specialist care 

– Definition of the ‘comparator’ groups 

 

 Securing the data & combining data sets 

– Process of stakeholder engagement 

– Securing access to data 

– Data security & confidentiality (including pseudonymisation) 

– Creation of single data set 

 

 Data architecture and ‘cleaning’ 

– Data set preparation 

– Validation of core data 

– Data review with PCTs 

– Localization of the cohort 

– Characteristics of the cohort, age, sex, ICD-10 

 

 Construction of patient level data set and analysis of pathways 

– Analysis of patient-level data sets 

– Analysis of activity-level data 

– Development of Activity & Cost Matrices 

 

 Activity based costing of the Midhurst Service 

– Development of Activity Based Costing of the Midhurst Service 

 

 Structuring the final analysis, in close collaboration with Dr Bill Noble as 
clinical advisor 

– Confirmation of analytical framework 

– Definition of “point of referral” 

– Definition of key ‘outcome measures’ 

– Completion of the analytical program 
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Design decisions 
Definition of cohort for analysis 

The cohort for the analysis was defined as patients 
with the following criteria: 

 Patients who have died of a cancer related illness 
as defined by the recorded ICD10 codes within the 
Public Health Mortality File (PHMF) (see figure 1.1) 

 Patients who have died within the 12 month period 
of August 2008 to August 2009 

By using the Public Health Mortality File (PHMF) as 
the key identifier (versus only using HES) the 
methodology includes those deaths that occur outside 
of a Hospital (e.g. within the home and other 
locations) 

Note: PHMF was not accessed directly by the project 
team but via representatives within West Sussex PCT, 
Hampshire PCT and Surrey PCT 

 

Inclusion of Local Hospices and Definition of 
Comparators 

Due to the nature of the Midhurst model and the 
current involvement of Hospices in end of life care, it 
was decided that the methodology should include key 
local Hospices. The Hospices and their locations can 
be seen below in figure 1.2. The methodology for the 
analysis of Hospice data will be discussed in more 
detail but individual Hospices will not be referred to by 
name in the results as there was as agreement that 
no single Hospice would be named in the 
communication of the findings. 
Within the last year of life patients are likely to use a 
broad range of services — from outpatient 
appointments, to potential admissions, A&E visits and 
support at home from Hospices and Social services. 
Therefore there is not one specific service that a 
patient is using. For example a patient might be 
managed by Midhurst but might also use other local 
Hospice services. 
However in order to isolate the potential impact the 
Midhurst service has there has to be a comparison in 
order to allow a relative measure. Therefore the 
analysis was designed to compare three groups of 
patients – based on the ‘model’ of Specialist palliative 
care that they received in their last year of their life: 

1. Those patients who are managed by at Midhurst 
in their last year of life 

2. Those patients who were managed by a local 
Hospice in their last year of life were under the 
care of a local hospice 

3. Those patients who were not known to have 
been cared for by Midhurst or local hospice in 
their last year of life 

Figure 1.2: Prioritized Hospices Within the Locality of Midhurst 

Figure 1.1: ICD10 Codes for inclusion within the analysis 

Location of Malignant neoplasm ICD10 
Code 

Lip, oral cavity and pharynx C00-C14 
Digestive organs C15-C26 
Respiratory and intrathoracic organs C30-C39 
Bone and articular cartilage C40-C41 

Skin C43-C44 

Mesothelial and soft tissue C45-C49 

Breast C50 

Female genital organs C51-C58 

Male genital organs C60-C63 

Urinary tract C64-C68 

Eye, brain, other parts of central nervous system C69-C72 
Thyroid and other endocrine glands C73-C75 
Malignant neoplasms of ill-defined, secondary 
and unspecified sites C76-C80 

Malignant neoplasms, stated or presumed to be 
primary, of lymphoid, haematopoietic and related 
tissue 

C81-C96 

Malignant neoplasms of independent (primary) 
multiple sites C97 

X

 St Catherine’s Hospice, 
Malthouse Road, Crawley 
RH10 6BH

 St Wilfrid’s Hospice, 
Grosvenor Road, 
Chichester, PO19 8FP

 Phylis Tuckwell
Hospice, Waverley 
Road, Farnham GU9 8BL

 St Barnabas House, 
Collumbia Drive, 
Worthing, BN13 2QF

 The Rowans Hospice, 
Purbrook Heath Road, 
Purbrook, PO7 5RU
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Securing data & combining data sets 
In this example the project team was not able to identify 
the patient but would be able to link that patient to other 
data sets in which they appear. The precise methodology 
applied in the Pseudonymisation was only known to the 
PCT analysts involved in the project – however at a high 
level a ‘Key-coded’ approach was taken in order to 
provide a pseudonymised version of the NHS number. 

Linkage: Data sets for inpatient, outpatient and A&E 
activities were provided as individual data sets from each 
of the PCTs. The first step was therefore to consolidate 
these extracts into a single data set. This was conducted 
using SPSS version 18 software. As the 
pseudoanonymised NHS number was present in each of 
the data sets it was possible to identify the complete set 
of activities across the data sets for any given patient. 
This was conducted at a PCT level first (i.e. Combining a 
single PCTs inpatient, outpatient and A&E CDS data) 
and then the three PCT files were amalgamated into a 
single data set containing around 20,000 patients with 
approximately 360,000 activity records 

As described above, pseudonymisation was conducted 
separately by each of the three PCTs. Therefore it is not 
possible for the investigators to identify patients that 
occur in more than one PCT extract. However 
Pseudoanonymisation was kept consistent within PCTs 
— so any double counting of patients (or their records 
within CDS / HES data sets) could be identified. Some 
apparent duplication of activities did exist (identified as 
having been conducted by the same provider and on the 
same date) but further investigation into ICD10 codes 
and guidance from PCT analysts revealed this as 
additional diagnosing of patients and had no impact on 
the recorded costs. 

Midhurst data: The Midhurst service utilises the 
CrossCare© clinical software – a National Health Service 
(NHS) accredited clinical software package that utilizes 
the SNOWMED clinical coding system. With the help of 
the CrossCare© team the Midhurst staff conducted a full 
data extraction from their system. Each patient was 
given a unique identifier and then the data was shared 
with each of the PCTs to provide the PCT specific 
pseudoanonymised NHS number for each of the 
Midhurst patients. This meant that the Midhurst patients 
could then be identified within the CDS extracts shared 
by the PCTs. Once all patient identifiable variables had 
been removed the data was then shared with the project 
team for analysis. 

Hospice data: The Hospices included in the analysis 
use a range of clinical software. Data technicians within 
each Hospice were asked to identify patients that had 
been referred to them between April 2008 - August 2009 
and record their NHS number and date of referral. This 
data was then shared directly with the PCT analysts who 
again assigned the PCT specific pseudoanonymised 
NHS number. 

Securing data: There were 11 key sources of data that 
were needed in order to conduct this analysis; 
Commissioning Data sets from each of the 3 PCTs (3 
data sources), data from each of the Hospices (5 data 
sources) and data from Midhurst CrossCare system (1 
data source), PHMF validation and integration of the 
GPRD extract. Agreement to share data from the 
Midhurst service with the project team was made on 
initiation of the project. However, the project team had to 
individually engage the other key data holders (e.g. PCT 
teams) in order to secure all relevant data. The process 
followed for each of the PCTs can be summarized:  
 Identification of relevant PCT stakeholders via 

Macmillan and Midhurst contacts 
 Provision of an introduction to the evaluation and the 

relevant project teams 
 Ensuring engagement of relevant stakeholders (end 

of life commissioners) and securing an introduction to 
the PCT information team 

 Providing an introduction of the evaluation to the PCT 
information teams 

 Design / agreement of data extraction ‘protocol’ with 
the PCT information teams 

 Ensuring available resources for data extraction and 
release of data extracts to project team 

The process taken with the local Hospices was similar – 
although the introduction of the project was conducted as 
a single group in order to ensure visibility on the potential 
challenges of the project and to create a good 
discussion. The team then worked individually with the 
Hospice teams and PCT analysts to extract and share 
the relevant data. 

Storage & Security of data: All CDS, Hospice and 
Midhurst data were stored on secure desktops within 
physically secure locations, accessible to only certain IT 
staff and facilities/security personnel. The Midhurst 
service, each of the five local Hospices and the West 
Sussex, Hampshire and Surrey PCTs all agreed to share 
their data in order to conduct this the economic 
evaluation of Midhurst. As this part of the evaluation was 
conducted as a service level improvement, no additional 
ethics committee approval was sought. 

Identification of patients and Pseudonymisation: The 
cohort identification via PHMF and data extraction from 
CDS was conducted by the analysts within the PCTs. All 
patient identifiable information was removed from these 
data sets including first name, familly name, post code, 
address, telephone number and alternative contact 
details. A final key patient identifiable variable is the NHS 
number – but rather than being fully removed the NHS 
number was ‘Pseudonymised’. Pseudonymisation is the 
process of distinguishing identities. The aim of such a 
process (vs. anonymisation) is to be able to collect 
additional data relating to the same individual without 
having to know his/her identity.  
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Securing data & combining data sets 

The Midhurst CrossCare system 
allowed us to identify those patients 
that have been managed by Midhurst 
as well as additional activities that 
were provided by the service 
 
The cost associated with these 
specific activities was identified by 
creating a Midhurst reference cost 
per intervention type using an Activity 
Based Costing approach 

Hospices shared data in order to 
allow the project team to identify 
patients who had received additional 
Specialist Palliative care in their last 
year of life, as well as when this 
additional care was initiated 

GPRD data was not available for the 
set of patients under analysis. 
However in order to provide an 
estimate on the support provided by 
Primary care to a patient in their last 
year of life Dr Nada Khan provided a 
relevant GPRD extract as a proxy 
 
An overview of this extract can be 
found in the appendix of this 
document 

Patients were identified by registered 
cause of death from the Public Health 
Mortality File (PHMF). Once their 
NHS number had been identified all 
relevant data for that patient was 
extracted from the Commissioning 
data sets (CDS) by PCT 
representatives 
 
Data extracted from the 
Commissioning data sets from each 
of the three involved PCTs was then 
linked 
 
Economic data associated with the 
recorded activities represent actual 
payments made by each of the PCTs 
— and therefore provides the most 
accurate record as possible 

Outpatient 

Inpatient 

A&E 
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CorssCare 
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Non Midhurst 

Activity Profiles 
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Figure 2: Schematic of Data Amalgamation and Linkage steps 

Phyllis Tuckwell 
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As previously described CDS extracts at the Inpatient, 
outpatient and A&E level, from 3 different PCTs were 
utilised for this analysis. In order to account for any 
nuances between levels of data and PCTs, each of  the 
following topics were discussed with relevant PCT 
analysts to ensure the appropriateness of the approach. 
 

‘Cleaning’ / Identification of data isses 

Activities occurring after death: There were a small 
portion of activities within the CDS extracts that 
occurred after the patients’ death. The majority of these 
activities fell within a week / 10 days of the date of 
death. Most of the events were deemed to be 
associated with the patients’ death (i.e. an outpatient 
event which was unattended due to the death of the 
patient) and therefore still counted within the analysis 

Patients absent from PHMF file: As described on 
page 16, a key starting point for the analysis was the 
use of the PHMF file to establish which patients died 
within the time period of the study (August 2008–August 
2009). There were some instances of patients existing 
in the CDS extracts that had not been identified within 
the PHMF. These were discussed with the relevant 
analysts and it was decided to remove these patients 
due to lack of available data (the methodology relies on 
having a date and location of death for each patient) 

Activities within 365 days: The methodology for the 
Midhurst evaluation focuses on the last year of life only. 
Each patient had a minimum of 1 years worth of 
activities from the CDS file — with many patients having 
15 to 18 months worth of data. For these patients all 
activities occurring before 365 days of death were 
removed. Each activity was then ‘timelined’ relative to 
the patient's death (Note the date of death for each 
patient was taken from the PHMF) 

Cost data: The costing of activities was not conducted 
by the team but was included in the extract from the 
CDS. Therefore it represents the best available source 
of what the PCT actually paid for the procedure / 
intervention 

Un-costed Activities: Approximately 15% of activities 
within the CDS are un-costed. These activities typically 
refer to certain chemotherapy regimens or complex 
interventions where there is no national reference / 
payment agreement with the PCT in place. The team 
were advised that these activities are paid on a per 
activity negotiation basis — and therefore the cost data 
would not be readily available. There were a total of 420 
unique un-costed OPCS codes within the data set. It 
was decided due to the complexity of adding a cost for 
all these codes that the un-costed activities would 
remain so. It is also worth noting that the percentage of 
un-costed activities was consistent  across each of the 
PCTs as well as between the Midhurst and non 

Data Architecture and ‘Cleaning’ 
Midhurst groups – so although it may represent a 
potential limitation of the analysis – the un-costed 
activities are unlikely to affect the analysis of Midhursts’ 
relative economic effectiveness. 

Activities with no date: Approximately 5% of activities 
within the CDS had no associated date. For example in 
patient events with no recorded of date of admission. 
After discussions with the relevant analysts at each of 
the three PCTs it was determined that these activities 
should not be included in the study. They were 
subsequently filtered out of all future analyses. 

 

 
Adjusting for Key Patient Characteristics 

Accounting for age: There are a number of studies to 
suggest that age is a key variable in the outcomes of 
treating terminally ill patients (e.g. Bengoechea et. al. 
Journal Palliative Medicine, Volume 13, Number 9, 
2010). Younger patients with debilitating diseases often 
display more complex symptoms and greater diversity 
of need. Therefore, we endeavored to ensure that the 
comparator patient population was as similar to the 
Midhurst population as possible.  

ICD10 matching: As previously stated the patient 
cohort was selected based on their primary cause of 
death (ICD 10 code) being either cancer, or the same 
as a patient from the Midhurst group. The total number 
of unique ICD10 codes in the Midhurst patient 
population was 227. The patient population being 
managed by the Midhurst service had a different profile 
in terms of the primary cause of death. In order to 
compare the population with the Midhurst population we 
therefore employed an ICD10 Matching technique. An 
Primary Cause of Death ICD10 code was excluded from 
the analysis if it did not exist within the Midhurst 
population. This does not completely balance out the 
variance is the weight of relative diseases but allows us 
to make a closer comparison between the two patient 
populations (see figure 3.1 overleaf). 

In adjusting the population the team tried to balance 
capturing and describing variance relevant for the 
analysis with ensuring a meaningful output. e.g., It is 
important to document and investigate the relative 
weightings of disease types in the two populations — 
but we also want to ensure a fair comparison for the 
Midhurst population 
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Data Architecture and ‘Cleaning’ 
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Figure 3.1: Primary Cause of death ICD10 codes included 
within the analysis pre and post ICD10 matching 

BRONCHUS AND LUNG 

BREAST 

PANCREAS 

 WITHOUT SPECIFIC SITE 

BLADDER 

COLON 

PROSTATE 

DIGESTIVE ORGANS 

OESOPHAGUS 

RECTUM 

BRAIN 

STOMACH 

OVARY 

Other 

56%

24%

6%

2%

6%

1%4%
1%
1%3%
2%

Cohort 

11% 
5% 

3% 4% 
4% 

4% 
3% 2% 

Midhurst 

15% 

11% 
7% 

5% 
5% 

4% 
4% 3% 
3% 

Pre ICD10 matching 

Post ICD10 matching 

Localisation of the cohort: One of the key design 
decisions involved the prioritisation of local Hospices for 
inclusion within the analysis, as well as the definition of 
the three comparator groups (1. Managed by Midhurst, 
2. Managed by a Hospice or 3. Not know to have been 
managed by Midhurst or a Hospice). In order to ensure 
these groups were relevant the cohort was ‘localised’ to 
reduce the chance that a patient may have received 
Hospice care from a non prioritised Hospice. This was 
done by isolating patients by their proximity to one of 
the Hospices (or Midhurst) based on their GP practice 
code). Figure 3.2 below illustrates the affect of applying 
this filter. The final ‘localisation’ distance was set to 
within 20 miles of a Hospice or Midhurst. On application 
of this boundary the complete coverage area of 
Midhurst was included (a 20 mile circle radius area)  

 

 

Illustration of 50 mile localisation radius 

Figure 3.2: Localisation radius and the inclusion / 
exclusion of patients within the analysis 

Illustration of 20 mile localisation radius 

Rest of 
sample 

Rest of 
sample 
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As HES data is highly detailed, the team applied a multi 
dimensional analysis on the linked data set 

– Activity level: Detailed activity data as per a HES 
/ CDS structure — with every entry in the data set 
representing an activity 

– Patient level: Detailed patient data — with every 
entry in the data set representing a patient  

Activity categories were created for the patient level 
analysis. Activities were collapsed into a matrix of 4 
levels of care by 8 time units — referred to as the 
Activity and Cost Matrix (A&CM). 

 

 

 

 

 

 

Construction of patient level data set 

Tertiary 

Secondary 
Inpatient 

Secondary 
Outpatient 

Secondary A&E 

Hospice & 
Midhurst 

Hospice Cal. assumption 

CDS / HES Data from West 
Sussex, Surrey and 

Hampshire PCTs 

Data from Midhursts’ 
CrossCare system 

Figure 4: Map of the Data Sources that were Used to 
Create the Activity and Cost Matrix 

Creation of Activity and Cost Matrix — Data per 
Level of Care 
As previously mentioned the Public Health Mortality File 
(PHMF) was used to identify the cohort of patients 
included within this analysis. From there the activity and 
Cost matrices were constructed by first extracting all 
activities recorded within the Commissioning Data Set 
(CDS) from August 2007 to August 2009 (this ensured 
that there was at least 12 months of data on every 
patient who had died between August 2008 and August 
2009). This provided a view point on all activities 
conducted within Tertiary, Secondary Inpatient and 
Outpatient as well as A&E levels of care. 
Midhurst began using the CrossCare© system by 
Healthy Software in 2007. The system utilizes 
SNOWMED coding to store clinical interventions as well 
as diagnoses / symptoms of the patient in question. The 
system also has a detailed health care professional 
tracking to ensure the relevant employee is associated 
with the record of an interventions or documented 
 

diagnosis. This data was a key input to creating the 
Midhurst Level of Care. 
In order to gain visibility on whether specific patients 
had been managed be a Hospice the team had to work 
with the identified local Hospices to collect patient 
identifiers as well as the date of first referral to their 
service. The team were not able to secure activity data 
from the Hospices and therefore there was no patient 
specific Hospice activity data / costs were available for 
the Hospices. The team therefore had to apply an 
assumption which will be described in detail on page 
44. This may represent a key limitation of this analysis. 
Data on the costs incurred by activities lead by district 
nurses, patient level GP and social care are not 
included in this analysis as it was unavaiable and non 
linkable to the other data sets. 
The resulting frame (shown in Figure 4) allowed the 
team to readily compare patients across 32 variables 
which represent level of care and time in relation to the 
patients’ death. It also allows us to depict the pathways 
of patients visually. SPSS (version 18) was used for 
these analyses. There are alternative software 
platforms that allow a smoother transition between 
these different dimensions of analysis (cuboid 
structured data sets) but it was felt SPSS provided a 
more robust set of tools for statistics (descriptive and 
otherwise) with a trade off on an increased need of 
processing power. 
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Activity Based Costing of the Midhurst Service 

The ABC approach was a key step in associating the 
economics of the Midhurst service with their portfolio of 
patient services. In order to provide an accurate 
analysis of the Midhurst service a Midhurst specific 
reference cost was created based on the actual 
services expenditure. 
In order to enable as much consistency as possible 
within the evaluation the approach taken to create this 
service specific reference cost followed a similar 
methodology as the applied for the construction of NHS 
reference costs. (For information on NHS reference 
costs please refer to www.dh.gov.uk) 

1. How does 
Midhurst’s expenditure 
break down in terms 
of key categories? 

2. What are the key 
Midhurst 

interventions? (the top 
20 - 30 ‘categories’) 

3. What elements of 
costs should be 
assigned to this 

intervention?  

Replicating an NHS Style Reference Cost Within 
Midhurst 
 CrossCare collects a detailed set of data per 

consultation conducted — including diagnoses and 
clinical activities  

 The ‘clinical category’ of the activity and who 
conducted it are the primary drivers of cost 

 Numerous clinical activities might be conducted 
during a single consultation so after costing the 
activities they have to be aggregated to the 
consultation level 

 A summary of these processes can be seen in 
Figure 5.1 and Figure 5.2 

 

Figure 5.2: Schematic of the Reference Cost 
Calculation Used in the Midhurst Activity Based 
Costing (ABC) 
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X

Costed
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Activity 2

Costed 
Activity 3

Activity 1

Activity 2

Activity 3

Diagnosis 1

Diagnosis 2

This is defined by the internal 
accounting methods of the 
service – i.e. in which categories 
does it record its expenditure? 

Midhurst conducts a broad range 
of activities with their patients – 
but in order to simplify the 
creation of the reference costs 
the team needed to identify the 
key activities types or ‘categories’  

Once these activity type or 
‘categories’ have been identified 
the team could then assign costs 
to each based on available data 
and interviews with Midhurst staff 

4. What is the 
Midhurst specific 

‘Tariff’? 

The following pages lay out the results of the individual 
steps of the analysis. Although the key output is the 
final reference cost the individual calculation steps 
provide insight into how the Midhurst service operates – 
and may provide a helpful basis for the costing of 
similar services in the future. Specific content on the 
following pages includes: 

– An overview of Midhurst costs as a whole 

– Key Activities Conducted by Midhurst and their 
frequencies per year 

– The frequency of interventions by specific 
personnel type / category 

– An overview of the typical time period required to 
conduct each intervention type 

– The calculated salary cost incurred to conduct 
each intervention by each personnel type / 
category 

– The percentage allocation of non salary cost 
categories to intervention type 

– The resulting non salary / material cost incurred to 
conduct each intervention type 

– The final total cost incurred by each intervention 
by personnel type (cost of salary + cost of 
materials) 

 
It is then possible to create a 
Midhurst specific reference or 
‘tariff’ – providing an accurate 
cost for each of the key 
interventions that Midhurst 
conducts day to day 

Figure 5.1: High level description of the Reference 
Cost Calculation Used in the Midhurst Activity Based 
Costing (ABC) 6 
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Activity Based Costing of the Midhurst Service 

The two key factors that drive a cost of a particular 
Midhurst intervention are i) the person that conducted 
the intervention and ii) what was used during the 
intervention.  

In order to associated these costs to intervention types 
they were first isolated into relevant categories. The 
figure above shows how the annual budget of the 
Midhurst service is distributed between cost categories.  
Due to the nature of the service it is unsurprising to see 
that the majority of costs (69%) are associated with 
employing relevant staff rather than space for beds (rent 
and other patient expenses only makes up ~12% of the 
total Midhurst cost). 

Another key aspect of the Midhurst service can be seen 
in the relative size of its costs associated with Travel & 
Subsidence (~5% of the total Midhurst Cost) and the 
involvement of Voluntary in the delivery of care 
(‘voluntary Sector’) sector (4% of the total Midhurst 
Cost). 

iii. Costs associated with staff salaries broken 
down by personnel type 

31% 

Other costs 
31% 

Salaries 
69% 

ii. Non salary associated sots broken down by 
category type 

69% 

i. Total Annual Midhurst budget -1,044,644 GBP  

Figure 6: Breakdown of Midhurst cost by salary and Non salary categories 

The Consultant (20%) and Associate Specialist (4%) 
support of the service in 2009 made up around 17% of 
the total Midhurst spend (total of 24% of 69% of the 
spend). 

Relative to the other salary costs the use of bank 
nurses was minimal – with only ~3% of total Midhurst 
costs being allocated to this personnel category. 

Spend on Physiotherapists and Occupational therapists 
was also minimal (total of 2%) – which is unsurprising 
considering much of this work is done via volunteering. 

Nurses from band 7, band 5 and band 3 all represent a 
relatively large amount of the cost. Again this is 
unsurprising considering the original relative sizes of 
these personnel groups (bands 7 (4), 5 (2.5) and, 3 (3)). 
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Intervention Frequency of intervention (Aug ’08 to Aug ’09) 

 1. Application of IV / IV medication 
 2. Blood Transfusion  
 3. Bowel Care  
 4. Pain Control  
 5. Medication application & mang./ Tests  
 6. Personal & Pressure area care  
 7. Urinary Catheter procedures  
 8. Special care of mouth  
 9. Supply equipment  
 10. Assessment  
 11. Death associated activities  
 12. Volunteer visit  
 13. Seen at Home  
 14. Seen elsewhere  
 15. Seen in Hospice  
 16. Seen in Hospital  
 17. Seen in nursing home  
 18. Seen in surgery  
 19. Social sitting / support  
 20. Telephone call  
 21. Letter from specialist  
 22. Midhurst Administration  
 23. No face to face support — Others  849

1,043

654

7,388
1,695

258
107

739

18
5

2,737

1,342
314

3,435
153

264

245
435

429

347
165

19
169

Additional 
Support / 

Coordination 

Non Clinical 
Focused Face to 

Face Support 

Provision or 
Conducting 

Assessments 

Clinical 
Intervention 

As previously mentioned the CrossCare system utilises 
the Systematized Nomenclature of Medicine Clinical 
Terms (SNOMED CT) as well as text entry to record 
clinical information such as diseases, findings, 
procedures and pharmaceuticals etc. The team 
reviewed all the unique entries within the clinical 
SNOWMED codes as well as the text entries and 
collapsed the entries into 23 different ‘intervention 
types’ which fall into 4 general categories; Clinical 
interventions, Provision or Conducting Assessments, 
Non Clinical focused face to face support, and 
Additional Support / Coordination. The 23 intervention 
categories were validated with the Midhurst team to 
ensure they cover the majority of their activities 
sufficiently.  

Coordination is an important role of the Midhurst service 
— and this is apparent from the analysis shown above – 
with the most frequent intervention being a documented 
discussion about / with a patient via telephone 

Another key activity of the service which was 
highlighted as important was a detailed preliminary 
assessment of a patients' needs on referral to the 
Midhurst service. From there regular assessments of 
the patients needs would be conducted. It is therefore 
unsurprising that the ‘Assessment’ intervention is the 
second most common intervention 

The use of Volunteers is a key characteristic of the 
service and it is obvious from the CrossCare system 
that this is a very common activity. 1,342 volunteer 
visits were recorded for the year of analysis – which is 
approximately an 4 volunteer visits being conducted a 
day. 

Activity Based Costing of the Midhurst Service 

Figure 7: Intervention Categories and Frequency Counts for the Year of Analysis 
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Figure 8: Intervention Categories and Frequency Counts for the Year of Analysis 

Intervention 
 

Frequency 
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 1. Application of IV / IV medication     2.00    61.00  7.00  96.00  3.00          

 2. Blood Transfusion              16.00  2.00        1.00  

 3. Bowel Care      16.00  3.00  2.00  20.00  97.00  26.00        1.00  

 4. Pain Control      40.00    2.00  18.00  119.00  168.00          
 5. Medication application & mang./ 

Tests    4.00  33.00    14.00  44.00  282.00  46.00      5.00  

 6. Personal & Pressure area care    1.00  51.00  10.00    73.00  269.00  30.00        1.00  

 7. Urinary Catheter procedures      38.00    10.00  41.00  145.00  11.00          

 8. Special care of mouth      44.00  1.00    61.00  151.00  7.00          

 9. Supply equipment    6.00  3.00    16.00  14.00  1.00  104.00        9.00  

 10. Assessment    251.00  99.00  3.00  128.00  283.00  239.00  2,308.00        124.00  

 11. Death associated activities  314.00                        

 12. Volunteer visit                          

 13. Seen at Home    116.00  81.00    246.00  568.00  187.00  1,079.00  55.00  64.00  204.00  137.00  

 14. Seen elsewhere    3.00  2.00                  

 15. Seen in Hospice      1.00  17.00                  

 16. Seen in Hospital    33.00  55.00  247.00  64.00  63.00  93.00  148.00    1.00  30.00  5.00  

 17. Seen in nursing home    17.00  1.00  1.00  21.00  5.00  4.00  57.00        1.00  

 18. Seen in surgery        221.00        37.00          

 19. Social sitting / support      180.00  48.00    263.00  895.00  308.00    1.00      

 20. Telephone call  885.00  177.00  355.00    160.00  327.00  1,371.00  3,621.00  19.00  14.00  65.00  394.00  

 21. Letter from specialist  621.00  3.00      4.00  1.00    15.00  5.00  3.00    2.00  

 22. Midhurst Administration  526.00  66.00  8.00    14.00  20.00  54.00  327.00  2.00  3.00  1.00  22.00  

 23. No face to face support — Others  155.00  78.00  2.00    260.00  18.00  7.00  289.00  9.00  1.00  15.00  15.00  

Activity Based Costing of the Midhurst Service 

The frequency of interventions by category can then be 
crossed with the personnel type identified in the 
CrossCare system and the costing of the service. 

Nurse Band 7 – being the largest group in terms of total 
full time equivalents – unsurprisingly conducts the 
greatest number of interventions, whilst the 
Occupational  Therapist Band 7 and the Physiotherapist 
Band 7 conduct very few (87 and 315 interventions, and 
66 and 234 actual visits consecutively). 

The original hypothesis before this analysis was 
conducted was that there would be a division of 
interventions based on the qualifications / experience 
needed. However this does not seem apparent, with the 
Consultant and Associate specialist helping with many 
of the less complicated clinical interventions (such as 
special care of mouth and bowel care). On validating 
this finding with the Midhurst team it became apparent 
that this was in fact true. Due to the nature of the 
service the decision to send a particular team member 
is normally driven by availability / location versus the 
clinical complexity of the intervention needed. It will  

be interesting to further investigate / validate this with 
the additional modules of the evaluation which will 
provide more detail on the roles and responsibilities of 
the different team members. 
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Intervention Minutes Typically Taken to 
Conduct Activity 

 1. Application of IV / IV medication 
 2. Blood Transfusion  
 3. Bowel Care  
 4. Pain Control  
 5. Medication application & mang./ Tests  
 6. Personal & Pressure area care  
 7. Urinary Catheter procedures  
 8. Special care of mouth  
 9. Supply equipment  
 10. Assessment  
 11. Death associated activities  
 12. Volunteer visit  
 13. Seen at Home  
 14. Seen elsewhere  
 15. Seen in Hospice  
 16. Seen in Hospital  
 17. Seen in nursing home  
 18. Seen in surgery  
 19. Social sitting / support  
 20. Telephone call  
 21. Letter from specialist  
 22. Midhurst Administration  
 23. No face to face support — Others  35.0
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60.0
60.0
60.0
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Activity Based Costing of the Midhurst Service 
Figure 9.1: Typical amount of time taken to conduct intervention category (collected through one on one 
interviews with the Joint Clinical Lead and other key staff personnel) 

Figure 9.2: Percentage of time spent conducting any intervention categories by personnel type 

The frequency an intervention is conducted is a key 
input in order calculated its associated cost. However 
there is a large variance in the length of time different 
interventions take to conduct. For example the average 
length of a telephone call regarding a patient will be 
significantly shorter than the average amount of time 
needed to conduct a blood transfusion in a patients 
home. The team therefore collected the average 
amount of time it takes to conduct each of the 
intervention types via interviews with key Midhurst staff. 

For some personnel types not 100% of their time / 
salary is spent on activities. All Nurses spend a specific 
amount of time attending core training for their 
continued development. Nurse band 3’s have been 

discounted due to the seniority of their role and to 
balance the resulting activity frequencies. Out of the 
Admin & Clerical band 4 employees 1 spends 100% of 
their time on scheduling and coordinating volunteer 
visits. This equates to 37% of the total employee 
category time that is allocated to volunteer visits. 

Senior Managers spend approximately 30% of their 
time conducting specific clinical activities and 70% 
coordinating the totality of the Midhurst service. 

The time (and therefore associated cost) not spent 
directly on the identified interventions was distributed 
across all activities. This cost category will be referred 
to as ‘Remaining Salaries’. 
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Activity Based Costing of the Midhurst Service 

Adm
in & C

lerical 
Band 4  

Associate Specialist  

Bank N
urse: 

Q
ualified  

Bank N
urse: 

U
nqualified  

C
onsultant  

N
urse Band 3  

N
urse Band 5  

N
urse Band 7  

O
cc Therapist Band 

7  

Physiotherapist 
Band 7  

C
ounselor 

Senior M
anager 

Band 8  

 1. Application of IV / IV medication     32.44    217.93  37.97  37.80  42.36          

 2. Blood Transfusion              176.39  197.70        406.72  

 3. Bowel Care      62.17  8.84  417.70  72.78  72.44  81.20        167.05  

 4. Pain Control      32.44    217.93  37.97  37.80  42.36          

 5. Medication application & mang./ Tests    66.81  27.03    181.61  31.64  31.50  35.30        72.63  

 6. Personal & Pressure area care    80.17  32.44  4.61    37.97  37.80  42.36        87.15  

 7. Urinary Catheter procedures      32.44    217.93  37.97  37.80  42.36          

 8. Special care of mouth      54.06  7.68    63.28  63.00  70.61          

 9. Supply equipment    80.17  32.44    217.93  37.97  37.80  42.36        87.15  

 10. Assessment    20.04  8.11  1.15  54.48  9.49  9.45  10.59        21.79  

 11. Death associated activities  59.62                        

 12. Volunteer visit                          

 13. Seen at Home    80.17  32.44    217.93  37.97  37.80  42.36  186.96  115.53  68.94  87.15  

 14. Seen elsewhere    80.17    4.61                  

 15. Seen in Hospice      32.44  4.61                  

 16. Seen in Hospital    80.17  32.44  4.61  217.93  37.97  37.80  42.36    115.53  68.94  87.15  

 17. Seen in nursing home    80.17  32.44  4.61  217.93  37.97  37.80  42.36        87.15  

 18. Seen in surgery        4.61        42.36          

 19. Social sitting / support      54.06  7.68    63.28  63.00  70.61    192.55      

 20. Telephone call  4.34  10.69  4.32    29.06  5.06  5.04  5.65  24.93  15.40  9.19  11.62  

 21. Letter from specialist  2.71  6.68      18.16  3.16    3.53  15.58  9.63    7.26  

 22. Midhurst Administration  18.97  46.77  18.92    127.13  22.15  22.05  24.71  109.06  67.39  40.22  50.84  

 23. No face to face support — Others  18.97  46.77  18.92    127.13  22.15  22.05  24.71  109.06  67.39  40.22  50.84  

The average cost per intervention for each personnel 
type was then calculated by distributing the total cost of 
salary for a personnel type across all interventions 
conducted by that personnel type that year – with each 
allocation weighted by the amount of time it takes on 
average to conduct the given intervention. 

This results in a ‘salary’ or personnel tariff for each of 
the identified twenty three interventions.  

Figure 10: Average salary cost per intervention per personnel member 
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 1. Application of IV / IV medication 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 40% 25% 11% 

 2. Blood Transfusion  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 25% 11% 
 3. Bowel Care  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 20% 11% 
 4. Pain Control  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 20% 11% 
 5. Medication application & mang./ 

Tests  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 40% 10% 11% 

 6. Personal & Pressure area care  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 10% 11% 
 7. Urinary Catheter procedures  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 11% 
 8. Special care of mouth  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 10% 11% 
 9. Supply equipment  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 11% 
 10. Assessment  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 100% 
 11. Death associated activities  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 12. Volunteer visit  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 100% 
 13. Seen at Home  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 14. Seen elsewhere  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 15. Seen in Hospice  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 16. Seen in Hospital  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 17. Seen in nursing home  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 18. Seen in surgery  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 19. Social sitting / support  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 20. Telephone call  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 100% 100% 
 21. Letter from specialist  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 22. Midhurst Administration  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 
 23. No face to face support — 

Others  4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 

Activity Based Costing of the Midhurst Service 

Cost Category 
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The next step in the activity based costing was to 
distribute the remaining 31% of Midhurst total costs – 
i.e. Those costs not associated with salaries / personnel 

The percentage allocation of cost categories to activity 
was constructed by the Monitor Team and then 
validated with key individuals within the service 

There was no differentiated allocation of costs to 
interventions for the following cost categories; Dressing, 
Staff uniforms and clothing, Stationery, Legal / 
professional fees, Training expenses, Rent, Travel and 
Subsidence, Contr other external, Other patient 
expenses (BUPA etc.), Remaining Salaries 

The cost of drugs was allocated to, Application of IV / IV 
medication, Pain Control and Medication application & 
management.  Although pain control is a large part of 
the work that is conducted by Midhurst – in terms of its 
cost per intervention – it was considered to be lower 
due to the relative cost of pain medication versus some 
of other IV medications applied within the other 
intervention types 

The Medical & Surgical equipment cost category was 
distributed across those interventions typically requiring 
a higher level of surgical intervention – with particular 
focus on Application of IV / IV medication, Blood 
Transfusions and Bowel Care  

The other clinical costs category was difficult to 
breakdown further and so it was distributed across 
those categories which were considered more clinical in 
nature, including; Application of IV / IV medication, 
Blood Transfusion, Bowel Care, Pain Control, 
Medication application & management / Tests, Personal 
& Pressure area care, Urinary Catheter procedures, 
Special care of mouth and the Supply of equipment 

Figure 11: Percentage allocation of cost category to intervention type 

Note: 4% is a rounded figure – original figure is 4.35 (100% divided equally across the 23 categories) 
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Activity Based Costing of the Midhurst Service 

Intervention 
 

Cost per activity 

D
ressing  
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)  
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ed & Surg 
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Patients application 
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M
obile phones  

Phone rental and 
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O
ther clinical costs  

Voluntary sector  

TO
TAL 

 1. Application of IV / IV medication 0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 7.84 3.92 1.53 27.60 
 2. Blood Transfusion  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 31.58 12.28 58.17 
 3. Bowel Care  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 2.98 1.45 18.74 
 4. Pain Control  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 1.82 0.71 16.84 
 5. Medication application & mang./ 

Tests  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 2.75 0.55 0.54 18.15 

 6. Personal & Pressure area care  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 0.52 0.50 15.33 
 7. Urinary Catheter procedures  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 0.96 15.27 
 8. Special care of mouth  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 0.91 0.88 16.10 
 9. Supply equipment  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 1.81 16.12 
 10. Assessment  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 0.86 15.17 
 11. Death associated activities  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 12. Volunteer visit  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 39.26 53.57 
 13. Seen at Home  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 14. Seen elsewhere  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 15. Seen in Hospice  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 16. Seen in Hospital  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 17. Seen in nursing home  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 18. Seen in surgery  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 19. Social sitting / support  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 20. Telephone call  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 0.18 0.72 15.21 
 21. Letter from specialist  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 22. Midhurst Administration  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 
 23. No face to face support — 

Others  0.06 0.06 0.08 0.15 0.21 1.83 2.07 3.25 3.81 2.78 14.31 

Figure 12.2: Resulting Average ‘Material’ Cost per Intervention type – Pounds Sterling 

The allocation per intervention for the non differentiated 
cost categories (Dressing, Staff uniforms and clothing, 
Stationery, Legal / prof fees, Training expenses, Rent, 
Travel and Substinence, Contr other external, Other 
patient expenses (BUPA etc.) , Remaining Salaries) 
was kept constant per individual intervention 

 The allocation per intervention for the other categories 
factored in the frequency of the activity. For example 
the 11% of the ‘Other clinical costs’ category was 
assigned to both the Blood Transfusion and the Bowel 
care interventions. However the number of  Bowel care 
interventions was much higher – resulting in a lower 
average cost per intervention versus Blood 
Transfusions 

 

The most expensive intervention in terms of material 
costs  was Blood transfusion (average material cost of 
58.17 GBP per intervention) and Volunteer visit 
(average material cost of 53.57 GBP per intervention). 
However it is important to note that there will be no 
salary costs associated with the Volunteer visit (as 
previously described salaries represent around  70% of 
cost – Page 24 Figure 6) 

The Application of IV / medication intervention type is 
also quite expensive – driven by the cost of the actual 
drug being used as well as the other clinical also   

23%

15% 1%
1%
1%
1%
1%
1%
0%
0%
0%

27% 

13% 

13% 
2% 2% 

Rent 

Phone rental and calls 

Training expenses 

Legal / prof fees 

Drugs 

Patients application: Purhcase 

Med & Surg equipment general 

Other clinical costs 

Stationery 

Mobile phones 

Other patient expenses (BUPA etc.) 

Contr other external 

Travel and Substinence 

Voluntary sector 

Staff uniforms and clothing 

Dressing Figure 12.1: 
Breakdown of 2009 
Budget 

(100% = 278,871 
GBP) 
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Activity Based Costing of the Midhurst Service 
Figure 13.1: Total average cost of an intervention by ‘Personnel’ category 
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Figure 13.2: Cumulative Frequency of Midhurst Spend per 
patients within identified sample (n = 316) 

It is then possible to calculate the total average cost for 
each intervention type by personnel type (cost of salary 
+ cost of materials). The variance in cost per 
intervention is unsurprising but still noteworthy; with the 
lowest activity cost being ‘Letter from specialist’ being 
documented and processed by an Admin & Clerical 
Band 4 (average cost per intervention of 2.71 GBP) and 
the highest cost being ‘Blood Transfusion’ conducted 
by a Senior Manager Band 8 (average cost per 
intervention of 406.72 GBP). 
 
To further investigate the described costing model, the 
methodology was applied to a sample of the patients 
documented within the Midhurst Cross care system. 
The cumulative frequency of Midhurst spend per patient 
is shown in the graph to the right.  
 
The maximum spend for any given patient whilst under 
Midhurst care was 16258.35 GBP and the minimum 
50.50 GBP – although this does not take into account 
the time period in which that care was provided. What 
is clear is that there are a small percentage of patients 
that account for a larger percentage of the cost. 
 
 

Adm
in & C

lerical 
Band 4  

Associate Specialist  

Bank N
urse: 

Q
ualified  

Bank N
urse: 

U
nqualified  

C
onsultant  

N
urse Band 3  

N
urse Band 5  

N
urse Band 7  

O
cc Therapist Band 

7  

Physiotherapist 
Band 7  

C
ounselor 

Senior M
anager 

Band 8  

 1. Application of IV / IV medication       60.04    245.53 65.57 65.4 69.96             

 2. Blood Transfusion                    234.56 255.87          464.89 

 3. Bowel Care        80.91 27.58 436.44 91.52 91.18 99.94          185.79 

 4. Pain Control        49.28    234.77 54.81 54.64 59.2             

 5. Medication application & mang./ Tests     84.96 45.18    199.76 49.79 49.65 53.45    90.78 

 6. Personal & Pressure area care     95.5 47.77 19.94    53.3 53.13 57.69          102.48 

 7. Urinary Catheter procedures        47.71    233.2 53.24 53.07 57.63             

 8. Special care of mouth        70.16 23.78    79.38 79.1 86.71             

 9. Supply equipment     96.29 48.56    234.05 54.09 53.92 58.48          103.27 

 10. Assessment     35.21 23.28 16.32 69.65 24.66 24.62 25.76          36.96 

 11. Death associated activities  73.93                                  

 12. Volunteer visit                                      

 13. Seen at Home     94.48 46.75    232.24 52.28 52.11 56.67 201.27 129.84 83.25 101.46 

 14. Seen elsewhere     94.48    18.92                         

 15. Seen in Hospice        46.75 18.92                         

 16. Seen in Hospital     94.48 46.75 18.92 232.24 52.28 52.11 56.67    129.84 83.25 101.46 

 17. Seen in nursing home     94.48 46.75 18.92 232.24 52.28 52.11 56.67          101.46 

 18. Seen in surgery           18.92          56.67             

 19. Social sitting / support        68.37 21.99    77.59 77.31 84.92    206.86       

 20. Telephone call  19.55 25.9 19.53    44.27 20.27 20.25 20.86 40.14 30.61 24.4 26.83 

 21. Letter from specialist  17.02 20.99       32.47 17.47    17.84 29.89 23.94    21.57 

 22. Midhurst Administration  33.28 61.08 33.23    141.44 36.46 36.36 39.02 123.37 81.7 54.53 65.15 

 23. No face to face support — Others  33.28 61.08 33.23    141.44 36.46 36.36 39.02 123.37 81.7 54.53 65.15 
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Structuring the final analysis 

Patient Groups & Pathway Sections 

One of the key design decisions previously described 
was around the selection of the 3 different comparators.  
These can be seen summarised in the figure below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To understand the profile of service use we categorized 
the different pathways into three sections of activities 
and respective costs. These can be seen in the 
representation below – summarised as categories A, B 
and C 

Decision to Refer to Midhurst or to 
a Hospice

No Referral Decision Made
(no referral to Midhurst / included Hospice)

Managed by 
Midhurst
N = 201

Managed by 
Hospice
N = 770

Acute
N = 4,776

Date of Death12m Prior to 
Death

Note: Pathways refer to management versus use – as a patient managed by Midhurst may use services 
provided by other Hospices, but the totality of the patients care would be managed by Midhurst

Managed by 
Midhurst
N = 201

Managed by 
Hospice
N = 770

Acute
N = 4,776

 This sample of patients are not known to have used either Midhurst or a local 
Hospice

 The group may have utilized some form of palliative care from other sources but it 
was not possible to identify this from the data sources available

 As we refer to the Acute group within this presentation we are referring to this 
group of patients – patients who have received neither Midhurst or Hospice 
managed care

 A sample of the patients from the study geography who received specialist 
palliative care following a referral to one of the local hospices

 It is also worth noting that this sample received specialist Palliative care in a 
Hospice in 2008 – where there was less focus on delivering care in a community 
setting than in 2010 - 2011

 A sample of the patients managed by Midhurst

 It does not represent the totality of the patients managed by Midhurst as we focus 
only on those patients who died of cancer within the study period

However after numerous discussions with the project 
team it became clear that further division within these 
comparators would be beneficial for the granularity of 
the findings. Specifically the objective was to separate 
patients into  

Therefore 3 main patient groups were defined –based  
on the number of inpatient stays (with a ‘stay’ defined 
as spell duration >1 night ) before referral to a specialist 
palliative care service. The 3 groups were defined as: 

1. Patients with 0 inpatient stays before referral 

2. Patients with 1 inpatient stay before referral 

3. Patients with 2 or more inpatient stays before 
referral 

 

 

 

 

 

 

 

 

 

 

These categories were selected in order to make 
clinically meaningful separations – specifically to design 
a patient organization category that represents an 
identifiable  choice that a referring physician  needs to 
make, i.e. “when do I refer a patient to specialist 
palliative care? “ 

Activities within the Service 
(Midhurst only)

Date of Death12m Prior to 
Death

PRE referral NHS Activities & Costs

POST referral NHS Activities & Costs

A

C

B

Acute Group

No Referral Decision Made

Decision to Refer to
Midhurst or Hospice

Decision to Refer to 
Midhurst or Hospice 

PRIOR to an in-
patient stay

Decision to Refer to 
Midhurst or Hospice 
AFTER 1 in-patient 

stay

Decision to Refer to 
Midhurst or Hospice 
AFTER 2+ separate 

in-patient stays

Activities within the Service 
(Midhurst only)

POST referral NHS Activities & Costs

PRE referral NHS Activities & Costs

1 20

Activities of the “Acute” group patients are also split on the 
basis of the number of in-patient stays1

A

C

B
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Structuring the final analysis 

Clinical Metrics 

The results for the analysis were structured in two 
stages; a clinical view and an economic view. Although 
the analysis was unable to analyse any key quality of 
life aspects of the service it was possible to define a 
number of clinical metrics against which Midhurst was 
analysed relative to its comparators: 

Primary Metrics: These metrics  were selected 
because of the relative impact they have on a patient as 
well as their relevance to the original design of the 
Midhurst service 

 Survival time post referral: Median survival is given 
as days and as weeks 

 Location of death: the percentage of patients who 
died at Home / Nursing Home, Hospice, Hospital or 
Elsewhere. One of Midhurst key objectives was to 
increase choice. Although this analysis cannot 
directly correlate location of death to preferred 
location of death – we can investigate the impact of 
Midhurst on the location of death 

Secondary Metrics: One of the original objectives of 
the Midhurst evaluation was to investigate the services 
impact on patients use of Inpatient, Outpatient and A&E 
care. Therefore a number of secondary clinical metrics 
were selected to inform this: 

 Mean in-patient stays > (1 night) 

 Mean total days spent in inpatient setting 

 Ratio days home : inpatient (incl. admission used for 
categorization) 

 Mean attendances for Chemotherapy or 
Radiotherapy 

 Mean outpatient attendances 

 Mean different outpatient specialties 

 Mean A&E attendances 

 Median A&E attendances 

 

Economic Metrics 

In order to inform the economic analysis the costs in the 
last year of life for every patient was separated into 
three sections: 

1. Mean cost of care received prior referral to a 
specialist palliative care service in the last year of 
life (PrR) 

2. Mean cost of delivering the service (Midhurst or 
Hospice) in the last year of life (CoS) 

3. Mean cost of care received post referral to a 
specialist palliative care service in the last year of 
life (PoR) 

And we also calculated the Mean total cost of care in 
last year of life (PrR + Cos + PoR) 

The inclusion of all these costs categories was deemed 
important to fully understand the impact of certain 
interventions on the totality of a patients care in their 
last year of life. It also allowed investigation of the 
impact of the timing of referral by creating the 3 groups: 
those patients referred prior to an inpatient stay, those 
referred after 1 inpatient stay and those referred after 
2+ in patients stays.  
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Figure 14.2. Location of death for each of the Care Models1 

Figure 14.1. Sizes of different patient groups by care model 
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2 Adapted from “Variations in POD in England” –  page 49 -Cancer Patients. South West Public Health 
Observatory, Office for National Statistics data. Data not broken down into home versus nursing home 
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Figure 14.3. Distribution of patients by number of inpatient stays before referral to 
either Midhurst or a Hospice 

1 Coding as per Public Health Mortality File (PHMF) 

 The total size of the patient group 
analyzed is 5,747 

 201 of the patients in the CDS 
extraction were identified to have 
been managed by Midhurst for some 
period of their last year of life 

 We were also able to obtain data 
from Local Hospices that allowed us 
to identify an additional 770 patients 
who were at some point managed 
by a Hospice. We were not able to 
identify whether patients had used 
inpatient and / or community 
serviced provided by the different 
Hospices – only that they had been 
referred at some point in their last 
year of life 

 The Acute group (4,776 patients) 
were defined as patients who had 
not been referred to Midhurst or 
Local Hospice – and who were 
known to have not died in a Hospice 
patients 

 Location of death from the Public 
Health Mortality File (PHMF) 
revealed that 71% of the Midhurst 
patients died at Home (14% in a 
Nursing home, 57% at Home). This 
figure is higher than the National 
average of 35%2 

 Both the Midhurst and Hospice 
managed models have fewer 
individuals dying in a Hospital (25% 
and 28% respectively) relative to the  
national average (48%) 

 The Acute group of patients are 
more than twice as likely to die in 
Hospital 

 On average the Midhurst model 
allows a greater percentage of its 
patients to die at home (71%) versus 
the Hospice (48%) or Acute (42%) 
models  

 The analysis defines 3 main patient 
groups – which are categorized on 
the basis  of inpatient stays3 before 
referral. E.g. 0 stays before referral, 
1 stay before referral and 2 or more 
(2+) stays before referral 

 These categories were selected in 
order to make clinically meaningful 
separations – specifically to design a 
patient organization category that 
represents an identifiable  choice 
that a referring physician  needs to 
make, i.e. “when do I refer a patient 
to specialist palliative care? “ 

 The Midhurst model is much more 
likely to have patients referred 
before any inpatient stays relative to 
the Hospice Model (0 stays group 
63% versus Hospice 29%) 

Description of the Study Populations 

770

2,000 

4,000 

6,000 

1,000 

3,000 

201 

4,776 

5,747 

0 

5,000 
Midhurst 

Acute:  

Patients managed by local Hospice 

not known to have used 
Midhurst or Hospice care 

3 Defined as spell duration >1 night 

Clinical Results from the  Evaluation 
Description of the Study Populations 
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Figure 15.1. Survival post referral to service in last year of life 
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Care Model 1 Care Model 2 

Inpatient 
usage 

Mean in-patient stays > (1 night) x.x  (xx%) x.x  (xx%) 

Mean total days spent in 
inpatient setting x.x  (xx%) x.x  (xx%) 

Ratio days home : inpatient (incl. 
admission used for categorization) 

x.x  (xx%) x.x  (xx%) 

Outpatient 
usage 

Mean attendances for Chemo 
or Radio therapy x.x  (xx%) x.x  (xx%) 

Mean outpatient attendances x.x  (xx%) x.x  (xx%) 
Mean different outpatient 
specialties x.x  (xx%) x.x  (xx%) 

A&E usage 
Mean A&E attendances x.x  (xx%) x.x  (xx%) 

Median A&E attendances x.x  (xx%) x.x  (xx%) 

XX days 

Median 
days 

XX 

N 

Figure 15.2. Location of death for each of the care models 

Figure 15.3. Post Referral Pathway Characteristics 

(n) 

 For each inpatient stay category 
there is a survival post referral 
analysis 

 The Median survival is given in 
days, weeks, as well as the 
number of patients 

 For the 1, and 2+ inpatient stay 
categories there is also an 
analysis for the Acute group 

 The 0 inpatient stay Acute 
category does not have a referral 
or key inpatient event (defined as 
spell duration >1 night) attached 
and so is not in the survival 
analysis 

 For each inpatient stay category 
there is a table with a number of 
key clinical metrics for  the pattern 
of care post referral for each 
model 

 The percentage value in 
parentheses indicates what 
proportion of the inpatient stay 
category the figure is relevant for 

(n) 

 A key clinical outcome measure 
used in the analysis is location of 
death 

 These figures will show the 
percentage of patients from a 
given model of care, who died at 
Home / Nursing Home, Hospice, 
Hospital or Elsewhere 

 The number of patients that fall 
into the inpatient stay category is 
also included in this analysis 

We have used a framework to analyse the clinical aspects of each of the inpatient stay 
categories, by care model. Below is a description of that framework 
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Figure 16.1. Survival post referral to service in last year of life 
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Hospital Home Care / Nursing Home Hospice Elsewhere 

Hospice 

Midhurst censored* 

Midhurst 

Survival post referral (Weeks) 

Midhurst 
Total for 

post referral 

Hospice 
Total for post 

referral 

Acute 
Total for 

last year of 
life 

Inpatient 
usage 

Mean in-patient stays (>1 night) 0.4  (100%) 1.0  (100%) N/A 

Mean total days spent in inpatient 
setting 3.3  (100%) 10.9  (100%) 0.6  (100%) 

Ratio days home : inpatient (incl. 

admission used for categorization) 50 : 1 20 : 1 N/A  

Outpatient 
usage 

Mean attendances for Chemo or 
Radio therapy 2.8  (65%) 1.4  (60%) 1.9  (78%) 

Mean outpatient attendances 9.4  (65%) 4.2  (60%) 9.0  78%) 

Mean different outpatient specialties 1.8  (65%) 1.7  (60%) 1.8  (78%) 

A&E usage 
Mean A&E attendances 0.4  (100%) 0.6  (100%) 0.9  (100%) 

Median A&E attendances 0.0  (100%) 0.0  (100%) 0.9  (100%) 

74 days 
73 days 

93 days 

Median 
days 

110 
127 

N 

221 

Figure 16.2. Location of death for each of the care models 

* Due to the design of the methodology Hospice patients had a maximum survival of 16 months. Therefore to 
accurately compare to the Midhurst group patients having a survival of >16months were removed /censored  

Figure 16.3. Post Referral Pathway 
Characteristics 

(127) (221) (3089) 

 Figure 16.1 shows the survival curves 
post referral to Midhurst and to 
Hospice for this group of patients 

 Due to the design of the methodology 
there was a greater length of data 
available for those patients referred to 
Midhurst than for Hospice (Midhurst 
had referral data up to 3 years before 
death versus Hospice where the 
maximum was 16 months). Therefore 
two curves are provided for Midhurst – 
the ‘Midhurst censored’ analysis 
removing patients surviving for >16 
months 

 The most relevant comparison in figure 
16.1 is between Midhurst censored 
and the Hospice group 

 These two Survival rates are not 
statistical different1 

 Figure 16.2 shows the location of 
death for each of the care models in 
the 0 inpatient stay category 

 This can be compared with figure 15.2 
which showed this breakdown for the 
total of each care model  

 For this patient group 70% (vs. 71% 
average) Midhurst patients died at 
Home 

 Within this inpatient stay category 
Midhurst is the most likely model to 
allow a patient to die at home 

 Both the Hospice and Midhurst groups 
have less patients dying in Hospital 
than the Acute group 

 Figure 16.3. shows the post referral 
characteristics of the different care 
models 

 Post referral the Midhurst managed 
patients seem to be using less 
inpatient care (staying less total days 
within the inpatient setting) 

 Midhurst managed patients are 
utilizing on average more outpatient 
activities (average of 9.4 versus 4.2 
outpatient consultations for Hospice 
model). Patients referred to the 
Hospice model are also less likely to 
use outpatient services for 
Chemotherapy or Radiotherapy 

 The mean different outpatient 
specialties is similar across Midhurst 
and Hospice models (1.8 versus 1.7 
respectively) – suggesting that the 
greater use of outpatient services by 
Midhurst (mean outpatient 
attendances) is not driven by a greater 
‘variety’ of specialty types 
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1 (Test of equality of survival distributions for the different care models - Log Rank (Mantel-Cox) p 
value: 0.358, Breslow (Generalized Wilcoxon) p value: 0.307, Tarone-Ware p value: 0.278 - all 
signaling no statistical difference between the survival curves – conducted using SPSS v19.0).  

Note: The 0 inpatient stay group also 
includes patients who had 1 inpatient stay 
within their last 28 days of life. This group 
represents a similar choice to physicians as 
the patients having 0 inpatient events – as 
little data is available within a time period 
where referral is an option 

Clinical Results from the  Evaluation 
Patient Group – 0 inpatient stays 
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Figure 17.1. Survival post referral to service in last year of life 
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Midhurst 
Total for 

post referral 

Hospice 
Total for 

post referral 

Acute 
Total for 

first event 

Inpatient 
usage 

Mean in-patient stays (>1 night) 0.9  (100%) 1.1  (100%) N/A 

Mean total days spent in inpatient 
setting 7.0  (100%) 12.3  (100%) 16.3 (100%) 

Ratio days home : inpatient 
(incl. admission used for categorization) 100 : 1 25 :1 3 : 1 

Outpatient 
usage 

Mean attendances for Chemo or 
Radio therapy 2.5 (55%) 1.0  (45%) 0.8  (62%) 

Mean outpatient attendances 4.8  (55%) 3.4  (45%) 5.0  (62%) 

Mean different outpatient 
specialties 1.9  (55%) 1.6  (45%) 1.7  (62%) 

A&E usage 
Mean A&E attendances 0.5  (100%) 0.4  (100%) 0.8  (100%) 

Median A&E attendances 0.0  (100%) 0.0  (100%) 1.0  (100%) 

Figure 17.3. Post Referral Pathway 
Characteristics 

(152) (474) (31) 

Care / Nursing Home Hospice Elsewhere Hospital Home 

 Figure 17.2. shows the location of 
death data from PHMF for the 
patient groups. The distributions in 
the Midhurst group are similar to the 
average (Figure 15.2)  with 75% vs. 
71% total dying at home.  
– Compared to the 0 inpatient stay 

category more than twice as 
many patients die in a Nursing 
Home (10% vs. 25%) 

 The Midhurst group has a small 
percentage of patients dying in 
Hospice compared to the Hospice 
group (3% versus 23%) 

 

 Figure 17.3. shows the post referral 
characteristics of the different care 
models 

 Similar to the 0 inpatient stay 
category Midhurst managed patients 
seem to be using less inpatient care 
(staying less total days within the 
inpatient setting) but using more 
outpatient activities (4.8 versus 3.4 
attendances for Hospice) 

 The mean different outpatient 
specialties is similar across Midhurst 
and Hospice models (1.9 versus 1.6 
respectively) – suggesting that the 
greater use of outpatient services by 
Midhurst (mean outpatient 
attendances) is not driven by a 
greater ‘variety’ of specialty types 

 Figure 17.1 shows the survival 
curves for the different care models 
– including the Acute care model 

 The Midurst and Hospice  patient 
group survival rates post referral are 
not statistical different1 

Figure 17.2. Location of death for each of the care models 
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1 (Test of equality of survival distributions for the different care models - Log Rank (Mantel-Cox) p 
value: 0.643, Breslow (Generalized Wilcoxon) p value: 0.907, Tarone-Ware p value: 0.672 - all 
signaling no statistical difference between the survival curves – conducted using SPSS v19.0) 

Clinical Results from the  Evaluation 
Patient Group – 1 inpatient stay 
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Midhurst 
Total for post 

referral 

Hospice 
Total for post 

referral 

Acute 
Total for 

second event 

Inpatient 
usage 

Mean in-patient stays (1 night) 1.2  (100%) 0.9  (100%) 1.8  (100%) 
Mean total days spent in 
inpatient setting 13.3 (100%) 9.1  (100%) 23.5  (100%) 

Ratio days home : inpatient 
(incl. admission used for categorization) 9 : 1 9 : 1 2 : 1 

Outpatient 
usage 

Mean attendances for Chemo or 
Radio therapy 1.3  (51%) 1.2  (42%) 0.9  (51%) 

Mean outpatient attendances 3.3  (51%) 3.6  (42%) 5.4  (51%) 
Mean different outpatient 
specialties 2.0  (51%) 1.6  (42%) 1.9  (51%) 

A&E usage 
Mean A&E attendances 0.4  (100%) 0.4  (100%) 0.9  (100%) 

Median A&E attendances 0.0  (100%) 0.0  (100%) 1.0  (100%) 

(373) (1213) (43) 

 Figure 18.2 demonstrates again that 
the location of death for the 
Midhurst group is not that different 
from the total Midhurst average 
(Figure 2.2) (75% vs. 71% total 
dying at home) 

 The same applies to both the 
Hospice and Acute groups – which 
both closely resemble their own 
averages 

 The percentage of patients in the 
Midhurst model dying within a 
Hospice is again low relative to the 
Hospice model 

 Figure 18.3. shows the post referral 
characteristics of the different care 
models 

 Unlike inpatient stay categories 0 
and 1, the 2+ group under the 
Midhurst model on average use 
more inpatient services relative to 
the Hospice group 

 The Hospice group seems to use 
similar amount of inpatient days 
across each of its inpatient stay 
categories (0 stays:  10.9, 1 stay: 
12.3, 2+ stays 9.1) whilst under the 
Midhurst model this figure increases 
(0 stays:  3.3, 1 stay: 7.0, 2+ stays 
13.3)  

 Figure 18.1 shows the survival 
curves for the different care models 

 The differences between the 
Midhurst and Hospice survival is not 
statistical different 1 

 The Midhurst group show a sharp 
decline in survival at 9/10 weeks 
post referral. This is likely caused by 
randomness generated in the 
smaller sample size 

Figure 18.1. Survival post referral to service in last year of life 

Figure 18.2. Location of death for each of the care models 

Figure 18.3. Post Referral Pathway 
Characteristics 
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1 (Test of equality of survival distributions for the different care models - Log Rank (Mantel-Cox) p 
value: 0.494, Breslow (Generalized Wilcoxon) p value: 0.163, Tarone-Ware p value: 0.239 - all 
signaling no statistical difference between the survival curves – conducted using SPSS v19.0).  

Clinical Results from the  Evaluation 
Patient Group – 2+ inpatient stays 
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Clinical Results from the  Evaluation 
Clinical Conclusions 

Increasing the likelihood of dying at home 
 The principal objective of Midhurst – i.e. to enable patients to die at home is 

being achieved 
– On average 71% of patients are dying at home1 opposed to 44% for the 

local population, or the national average of 35% of patients2 
– Fewer Midhurst patients die in a Hospital setting: an average of 25% 

versus a National average for cancer patients of 48%2  
 Hospices also reduce number of deaths occurring in a Hospital setting; 28% 

vs. a National average of 48%2  

 In terms of ‘when’ patients were referred, physicians tended to refer patients 
to Midhurst prior to an inpatient stay 

 It did not matter when the patient was referred to a specialist palliative care 
service (Midhurst / Hospice) e.g. prior to an inpatient stay or after multiple 
inpatient stays – the likelihood of dying at home was similar 

 There are no statistically significant survival differences between being 
referred to Midhurst or Hospice care 
 

 

2. Adapted from “Variations in POD in England” –  page 49 -Cancer Patients. South West Public Health Observatory, Office for National Statistics data 
3 . For the O inpatient stay group  (63% of the total Midhurst group), the average stay of 3 days versus Hospice model 10.9 days. For the 1 inpatient 
stay group (16% of total Midhurst group) the average stay was 7 days versus 12.3 Hospice model) 
4. For the 2+ inpatient stay  group  the average stay (21% of total Midhurst group) was 13.3 days versus 9.1 Hospice model) 

1. Coded as Nursing Home or Home from Public Health Mortality File (PHMF) 

Key Message 1: Extending choice 
The Midhurst service extends the choice for patients, facilitating, as part of 
an integrated specialist palliative care service, a higher percentage of 
patients to die at home 

Both the Midhurst and hospice care models reduce the number of deaths 
occurring in a hospital setting and should both be seen as part of an 
integrated set of services: to meet the range of need of patients, their 
families and carers in the last year of life 

Physicians were more likely to refer patients prior to any inpatient stays to 
the Midhurst service than referring to the hospice model of care; this has a 
cost saving implication 

Reduction of NHS activities by Midhurst and Hospices 
 Overall, patients who have been referred to either Midhurst, or a Hospice 

spend fewer nights in a hospital inpatient setting – and have fewer A&E 
attendances than those not referred to these types of specialist palliative care 

Inpatient activities 
 For patients referred prior to any inpatient stay or after only 1 inpatient stay, 

Midhurst patients use less hospital inpatient care (staying less total days 
within the inpatient setting) than the patients referred to a Hospice3 

 However, the group of Midhurst patients referred after 2+ inpatient stays use 
more hospital inpatient stays than the Hospice model4. We do need to note 
that Midhurst patients are using services for over 10 weeks on average, 
compared to just under 6 weeks for patients under Hospice care 

 Included in the analysis are a group of patients who were not referred to either 
Midhurst or Hospice-managed care 
– The pattern of use of NHS services for these “Acute Pathway” patients 

does differ to those who were referred to either the Hospice or Midhurst 
model e.g. the Acute model for inpatient stay category 0 has an average of 
only 0.6 days spent in an hospital inpatient setting versus an average of 
10.9 days for patients referred to a hospice 
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Clinical Results from the  Evaluation 
Clinical Conclusions 

2. Adapted from “Variations in POD in England” –  page 49 -Cancer Patients. South West Public Health Observatory, Office for National Statistics data 
3 . For the O inpatient stay group  (63% of the total Midhurst group), the average stay of 3 days versus Hospice model 10.9 days. For the 1 inpatient 
stay group (16% of total Midhurst group) the average stay was 7 days versus 12.3 Hospice model) 
4. For the 2+ inpatient stay  group  the average stay (21% of total Midhurst group) was 13.3 days versus 9.1 Hospice model) 

1. Coded as Nursing Home or Home from Public Health Mortality File (PHMF) 

Key Message 2: Reduction in Hospital Inpatient Care 
Patients who use Midhurst spend less time in hospital than patients using 
hospice care.  On average, they also have fewer A&E attendances than any 
other group of patients. 

Patients referred to Midhurst prior to any inpatient stay or after only 1 
inpatient stay (total 79% of Midhurst cohort) use less hospital inpatient care 
than those under hospice care.  But patients referred after 2+ inpatient stays 
(21% of Midhurst Cohort) use more hospital inpatient care than the hospice 
model. This means that the majority of Midhurst patients use less hospital 
inpatient care than those under hospice care 

Reduction of NHS activities by Midhurst and Hospices 
Overall, patients who have been referred to either Midhurst, or a Hospice spend 
fewer nights in a hospital inpatient setting – and have fewer A&E attendances 
than those not referred to these types of specialist palliative care 
Outpatient activities 
 Patients referred to Midhurst prior to any inpatient stay or after 1 inpatient stay 

have a greater number of outpatient attendances than the Hospice model 
 Midhurst patients referred after 2+ inpatient stays use about the same amount 

of outpatient care as Hospices – but less than the acute model 

Key Message 3: Outpatient Care 
Patients who use the Midhurst service use more outpatient care than 
those in the hospice model 

Patients referred to Midhurst prior to any inpatient stay or after only 1 
inpatients stay use more outpatient care than the hospice model 
where as patients referred after 2+ inpatient stays use around the 
same amount as those under hospice care.  As a total group 
Midhurst patients use more outpatients care than hospice patients 
but less than the acute model.  

It should be noted that the Midhurst Service will accept patients who 
are undergoing anti cancer treatment; this is not the case for 
hospices. Therefore some Midhurst patients (50-65%) will be 
attending outpatient clinics for this care 
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Home Hospice Hospital 

Length 1 (Median 29 
days)  £         2,942   £     4,768   £        2,537  

Length 2 (Median 121 
days)  £         4,212   £     6,038   £        3,807  

Length 3 (Median 277 
days)  £         6,214   £     8,040   £        5,809  

Option 1: Marie Curie delivering choice programme in Lincolnshire1 

Option 2: Hospice cost matrix adapted from Option 11 

Option 3: National Audit Office report on end of life care2 

Key assumptions 
 Hospice care bed day utilization per patient: 0.1 
 Hospice costs per bed day: GBP 328 
 Mean health care assistant support hours: 6.7 
 Hospice support costs per hour: GBP 27 

Mean hospice cost per patient: GBP 3,941  

Inpatient Hospice Care Key assumptions 
In 2006-07, hospices provided inpatient 

services to over 38,000 people  

Assuming a weight of x5 
need for resources - Mean 
inpatient hospice cost per 

patient: GBP 6,943 

Supportive Hospice Care Key assumptions 
In 2006-07, hospices provided community 

support to over 112,000 people  

Assuming a weight of x1 
need for resources - Mean 

supportive hospice cost per 
patient: GBP 1,389 

Mean hospice cost per patient: GBP  4,930 

Source: 1Improving choice at end of life; a descriptive analysis of the impact and costs of the Marie Curie 
delivering choice programme In Lincolnshire, 2008; 2  End of life care, Report by the controller and auditor 
general, 2008 

On Mean, independent hospices 
received funding of some 31 per cent 

of their net expenditure (approximately 
£130 million) from PCTs in 2006-07  

By leveraging cost inputs from the Marie Curie report patients can be 
individually assigned Hospice costs based on the duration of care under 
the Hospice and  their location of death 

 
 
 
 
 
 Option 1 is constructed using the 

recent study on the Marie Curie 
delivering choice programme. This 
study is often highlighted as a 
pivotal / best practices example 

 
 
 
 Option 2 utilizes a number of the 

data points in the published Marie 
Curie report but applies them based 
on 1) where the patient died – and 
2) the length of time they were with 
a given service 

 A patient dying within the Hospice 
can be assumed to have used a bed 
for the last period of their life (~11 
days) whereas a patient dying at 
home will likely only be admitted to a 
Hospice bed for 2 to 3 days in total 
over their management by the 
Hospice 

 Although this approach is more 
detailed and allows us to apply near 
patient specific costs - it does 
require a number of assumptions 

 
 
 Option 3 represents a top down 

approach to determine the cost of 
Hospice care per patient 

 The National Audit Office report on 
end of life care lays out the annual 
spend for independent Hospices 

 The report also documents the 
number of patients supported by 
these organizations – in terms of 
both inpatient and community 
support services 

 By making a simple assumption 
about the resource requirement of 
an inpatient versus a community 
supported patient – one can 
determine the mean cost of each 
category 

 Option 1 was found to give the 
most appropriate figure due to the 
robustness of the study and the 
conservativeness of costing of 
Hospice care relative to other 
options. Options 2 and 3 provide a 
good range of alternative data, 
further supporting the hospice cost 
assumptions. 

In order to create the economic evaluation the local Hospices included in the analysis had to share detailed data with 
the PCT contacts. Although the organizations were comfortable sharing data on which patients they had managed and 
when they had originally been referred to them, they were not comfortable sharing their cost / financial data. Therefore 
in order to fully understand the costs associated with a given patient we had to create an assumption for the cost of 
Hospice care. Three cost options, differing in their conservativeness and detail, were constructed. 
 

Please see slide 24 in the appendix for a detailed explanation 

Costing of Hospice services 
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Figure 19.3. Referring after 2+ inpatient stay  - Costs to the NHS and incurred by 
Palliative care services (GBP) 

 
 

Figure 19.2. Referring after 1 inpatient stay - Costs to the NHS and incurred by 
Palliative care services(GBP) 

 

Figure 19.1. Referred before 0 inpatient stays - Costs to the NHS and incurred by 
Palliative care services (GBP) 

 

Source: 1Additional cost of hospice services derived from Improving choice at end of life; a descriptive 
analysis of the impact and costs of the Marie Curie delivering choice programme In Lincolnshire, 2008 
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 For the 0 inpatient stay category 
Hospices appear to be more efficient at 
substituting NHS costs than the Midhurst 
model – with the mean cost post referral 
(PoR) to the service being lower than for 
the Midhurst patient group. Although the 
Midhurst group are having less inpatient 
stays (slide 5) the larger outpatient 
usage is a big driver of cost 

 However the cost of the providing the 
service (CoS) does differ between the 
models of care. Due to the activity based 
costing approach conducted on the 
Midhurst patient group we can 
understand the Midhurst costs incurred 
by patient. This figure is lower than the 
average cost currently utilized for the 
Hospice (1,886GBP vs. 3,941GBP) 

 The result is that for the 0 inpatient stay 
category the total cost post referral (CoS 
+ PoR) for the Midhurst model is around 
12% less than the Hospice model 

 It is difficult to compare these two points 
with the Acute group. Having no inpatient 
stay >1 night the only known cost 
incurred by this group are day cases / 
outpatient services 

 For the 2+ inpatient stay patient 
category the Hospice model seems to 
have a cost advantage over the 
Midhurst care model – CoS + PoR is 
610 GBP less than Midhurst (9% less) 

 The result is that for the 2+ inpatient 
stay category the total cost post referral 
(CoS + PoR) for the Midhurst model is 
around 9% more than the Hospice 
model 

 The mean for Midhurst is heavily 
skewed by a single patient who needed 
a significant number of acute 
interventions post referral (52 inpatient 
bed days over 128 days) – however the 
Hospice group also has a number of 
outliers 

-12% 

 The pattern of costs seen in the 0 
inpatient stay patient category remains 
true for the 1 inpatient stay category – 
with Hospices seemingly more efficient 
at substituting NHS costs (PoR) – but 
incurring additional costs at the service 
level versus the Midhurst model (CoS) 

 The result is that for the 1 inpatient stay 
category the total cost post referral (CoS 
+ PoR) for the Midhurst model is around 
19% less than the Hospice model 

 The comparison of PoR with the Acute 
indicates that from an NHS perspective 
– referral to a Hospice post 1 stay can 
result in a mean saving of 2,404 GBP 
per patient, and referral to Midhurst a 
saving of 1,322 GBP per patient 
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Cost analysis of the care models 
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 The distribution of patients by 
inpatient stay category in each of the 
different care models does differ 

 Midhurst having 63% in the 0 
inpatient stay category and Hospice 
51% in the 2+ stay category 
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 When analyzing the affect Midhurst 
has in the options of specialist 
palliative care it I helpful to analyze 
the total pathway cost (PrB + CoS + 
PoR) of each inpatient stay category 

 There is little difference in the total 
(PrR + CoS + PoR) cost of service 
delivery for each of the patient 
inpatient stay categories, between 
the Midhurst and Hospice models of 
care 

o O stay category diff:  727 GBP 
o 1 stay category diff:  659 GBP 
o 2+ stay category diff:  5 GBP 

 

 The variation in distribution of 
patients by inpatient stay category 
(i.e. 0, 1 or 2+ stays) between the 
care models therefore results in a 
greater amount of cost (PrR + CoS + 
PoR) being associated to the 
Hospice service – as can be seen in 
Figure 20.4 

Figure 20.2. Percentage of patients in each of the Inpatient stay categories 

Figure 20.1. Average cost (GBP) of a patient by inpatient stay category 

Figure 20.3. Cost of a 1000 patient cohort under each care model by inpatient stay 
category (000’s GBP) 

 In conclusion, although the 
analysis indicates that the overall 
Midhurst service may incur ~20% 
less costs than the Hospice model 
– this cost saving is attributed to 
the larger percentage of patients 
in the 0 inpatient stay category, 
rather than an identifiable cost 
effective feature of the service. By 
enabling a referral before any 
inpatient stay Midhurst decreases 
the average cost (PrR + CoS + 
PoR) per patient 

Figure 20.4. Total cost  of a 1000 patient cohort under each of the care 
models  (000’s GBP) 

Up until now we have looked at individual inpatient stay categories within each of the care models. Now that we understand 
the influence of the individual pathways we look at the costs & economic impact for the total of each care model 
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* 
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*Represent sensitivity ranges: Figures in the chart are calculated from the means by inpatient stay category  described in previous charts. Ranges shown 
are based on % difference between these figures and the calculated figures from the total mean cost of the service 
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Economic Conclusions 

4. Post-referral NHS Costs are lower for Midhurst & Hospice patients than for those remaining in the Acute Group for inpatient categories 1 and 2+.  *Post-
referral NHS costs are lower for patients in the Midhurst & Hospice groups than the total NHS costs for the 0-inpatient stay group 

Substitution of NHS Costs 
 For the 0 and 1 inpatient stay group, Midhurst seems to be more cost efficient 

overall (Cost of Service + Post Referral NHS Costs) as compared to patients 
under Hospice care. Hospices substitute more NHS costs but the estimations 
of Hospice service costs are higher than for Midhurst 

 For 2+ inpatient stays the Midhurst group is approximately 9% more 
expensive than the Hospice group.  However, when we compare the 
estimated average weekly costs (Service Costs + Post-referral NHS Costs), 
we find that this is substantially lower for the patients using the Midhurst 
service 

 Note: there are outliers in both 2+ groups which may heavily skew the results; 
the differences in post-referral survival are not statistically significant 
 

 Key Message 4: Substitution of NHS Secondary Care Costs* 
Both Midhurst & hospices reduce the use of NHS services for patients under 
their care4 

 
Hospices substitute more NHS costs however, the provision of the Midhurst 
service is less costly. There is therefore little difference in cost between the 
two specialist palliative care models for each inpatient stay category, ie for 
an individual patient 
It should be noted that hospice patients attend outpatients less often than 
Midhurst patients. In addition Midhurst patients are looked after for a longer 
period of time and this has a cost implication. 

Economic analysis of providing specialist palliative care for the whole 
population 
 There is little difference in cost for each inpatient group between the two 

specialist palliative care models 
 However, the mean total cost per patient rises substantially with increasing 

number of inpatient stays (0, 1, 2+) 
 There is a higher percentage of Midhurst patients in the 0 inpatient stay 

category which is the least costly of the groups and fewer patients in the 2+ 
stay categories - which is the most expensive category 

 For an individual patient, there is no major cost difference between using 
Midhurst or Hospices, even though Midhurst patients use services for a longer 
period of time 

 However, at the level of a population, more costs are associated to the 
Hospice patients due to the timing of use 

 The total NHS & Services Costs for Midhurst managed patients would be 
around 20% less than the costs associated with a more traditional model of 
care. This is based on the higher percentage of patients in the 0 inpatient stay 
category. 

 The larger number of patients referred prior to an inpatient stay reduced the 
pre-referral NHS costs and the overall cost of care in the last year of life 
 

 

Key Message 5: Economic gains could be realised from integrated 
service provision 
The presence of Midhurst extends referral choice: there was a substantially 
higher percentage of Midhurst patients in the 0 inpatient stay category which 
is the least costly of the groups.  For the Hospices, there were substantially 
more patients in the 2+ stay category, which is the most expensive category.  
On balance more costs are associated with use of the Hospice service 
 
In conclusion the total cost of an integrated model, including Midhurst, would 
be around 20% less than the current Hospice model. This would be due to 
the higher percentage of patients in the 0 inpatient stay category (those 
referred prior to an inpatient stay). The larger presence of this category 
reduced the cost prior to referral and the overall cost of care in the last year 
of life  
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Key Messages & Validation 

Group Timing Objectives 

Steering Team Meeting December 
’09 

• Agree on the proposed approach and Methodology 
• Identify & Agree key stakeholders from PCTs 
• Identify & Agree key local Hospices 

PCT Engagement 
meetings 

January – 
March 
’10 

• Introduce the valuation and secure access to CDS data  
• Agree on data extraction design 

PCT Information 
meetings (1) 

February – 
March 
’10 

• Agree on data extraction design 
• Ensure availability of resources to conduct data extraction 

PCT Information 
meetings (2) 

March – 
May 
’10 

• Obtain feedback on ‘cleaning’ and linkage approach (described in 
methodology section) 

Steering Team Meeting June 
‘09 

• Agreement on level of granularity of Activity & Cost Matrix 
• Review Activity Base Costing of the Midhurst Service 

Meeting with the 
Hospices 

July 
’10 

• Introduce the evaluation and propose options for sharing of Hospice 
data 

Dr. Bill Noble August 
’10 

• Design of the final structure of the analysis in order to ensure the 
economic analysis also had clinical relevance 

Steering Team Meeting September 
’10 

• Agree on the final structure of the analysis and discussion on 
results 

• Suggestion of analytical next steps 
• Agreement on communication of results 

Macmillan UKO December 
‘10 

• Explanation of conclusions from the analysis 
• Highlight process of engagement with stakeholders & level of 

endorsement of the results 
• Initiate the discussion on approach to communication of findings 

Meeting with the 
Hospices 

December 
’10 and 
February 
2011 

• Explanation of conclusions from the analysis 

Figure 21. Chronology of key interactions during the Evaluation 
 

The previously described methodology and resulting conclusions were validated with key groups at a number of different 
stages of the evaluation. The Figure below provides a chronology of some of the more pivotal decision / validation points 
during the evaluation.  

At the final steering team meeting (September 2010) a number of additional analyses were requested. These analyses are 
provided on the following pages. 
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Figure 22.3. Referring after 2+ inpatient stay  - Average cost to the NHS and 
incurred by Palliative care services per week under care of care model (GBP)  

 
 

Figure 22.2. Referring after 1 inpatient stay - Average cost to the NHS and incurred 
by Palliative care services per week under care of care model (GBP)  

 

Figure 22.1. Referred before any inpatient stays - Average cost to the NHS and 
incurred by Palliative care services per week under care of care model (GBP)  

 

Source: 1Additional cost of hospice services derived from Improving choice at end of life; a descriptive 
analysis of the impact and costs of the Marie Curie delivering choice programme In Lincolnshire, 2008 
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 As previous described - for this patient 
category the total cost post referral 
(CoS + PoR) for the Midhurst model is 
around 11% less than the Hospice 
model 

 The average duration under care for 
Midhurst for this patient category is 
shorter than Hospice (although not 
statistically significant) – with the 
Midhurst group being under care for a 
median of 10.4 weeks versus the 
Hospice group with an average of 10.6 

 Therefore the average cost post 
referral per week under care for the 
Midhurst model is around 11% less 
than the Hospice model  
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 For this patient category the total cost 
post referral (CoS + PoR) for the 
Midhurst model is around 19% less 
than the Hospice model 

 The average duration under care for 
Midhurst for this patient category is the 
same as the Hospice – with both 
groups being under care for a median 
of 6.7 weeks 

 Therefore the average cost post 
referral per week under care for the 
Midhurst model is around 19% less 
than the Hospice model  

 For this patient category the total cost 
post referral (CoS + PoR) for the 
Hospice model is around 9% less than 
the Midhurst model 

 However, the average duration under 
care for Midhurst for this patient 
category is greater than the Hospice 
group – with the Midhurst group being 
under care for a median of 10.4 weeks 
versus the Hospice group with an 
average of 5.6 

 Therefore the average cost post 
referral per week under care for the 
Midhurst model is around 41% less 
than the Hospice model  

Key Messages & Validation 
Question posed by Steering Team: How does the duration under care affect the accumulation of post referral costs for 
a given patient? The models (Midhurst / Hospice / Neither Midhurst or Hospice) have similar costs but these are 
accumulated over different periods of time. What is the average cost per week of each model?  
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One of the Key Questions posed by Steering Team 
in September 2010 was around the use of 
Community Hospitals within the Midhurst model - 
specifically: Does the Midhurst model result in a 
greater use of Community Hospitals. The number of 
inpatient admissions and inpatient stays (those 
admissions with a spell duration greater than 1) for 
the total group of patients managed by Midhurst was 
compared to those patients managed by a Hospice. 

For the group of patients managed by Midhurst; 
5.5% of inpatient admissions and 18.5% of inpatient 
stays were spent in a community hospital. This 
compared with 2.6% of inpatient admissions and 
6.2% of inpatient stays within a community hospital n 
the group of patients managed by Hospices. 

It does therefore seem that a greater proportion of 
the Midhurst patients inpatient admissions / inpatient 
stays are conducted at a Community Hospital. This 
may be driven by locality – as Midhurst is closer to 
these services compared to the ‘average’ Hospice 
patient.  

The detailed findings from this analysis can be seen 
on the following pages (Figures 23 through 26) 

Key Messages & Validation 

Question posed by Steering Team: Does the Midhurst model result in a greater use of Community Hospitals for their 
inpatient admissions / inpatient stays? What is the distribution of admissions for a Midhurst patient? 

Note: East and North Herts does not appear on the map  
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Figure 23: Midhurst – Distribution of admissions by provider

Note: East and North Herts does not appear on the map  
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Figure 24: Midhurst – Distribution of inpatient days by provider

Note:  York Hospitals, West Suffolk Hospitals, East and North Herts and Chesterfield Royal Hospitals do not appear on the map  
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Figure 25: Hospices – Distribution of admissions by provider

Note:  York Hospitals, West Suffolk Hospitals, East and North Herts and Chesterfield Royal Hospitals do not appear on the map  
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Figure 26: Hospices – Distribution of inpatient days by provider
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Key Messages & Validation 

Note: East and North Herts does not appear on the map  
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Figure 23: Midhurst – Distribution of admissions by provider 

Question posed by Steering Team: Does the Midhurst model result in a greater use of Community Hospitals for their 
inpatient admissions? What is the distribution of admissions for a Midhurst patient? 
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Key Messages & Validation 

Note: East and North Herts does not appear on the map  
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Figure 24: Midhurst – Distribution of inpatient days by provider 

Question posed by Steering Team: Does the Midhurst model result in a greater use of Community Hospitals for their 
inpatient days (>1 spell duration)? What is the distribution of admissions for a Midhurst patient? 
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Key Messages & Validation 

Note:  York Hospitals, West Suffolk Hospitals, East and North Herts and Chesterfield Royal Hospitals do not appear on the map  
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Figure 25: Hospices – Distribution of admissions by provider 

Question posed by Steering Team: Does the Midhurst model result in a greater use of Community Hospitals for their 
inpatient admissions? What is the distribution of admissions for a Hospice patient? 
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Note:  York Hospitals, West Suffolk Hospitals, East and North Herts and Chesterfield Royal Hospitals do not appear on the map  
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Key Messages & Validation 

Figure 26: Hospices – Distribution of inpatient days by provider 

Question posed by Steering Team: Does the Midhurst model result in a greater use of Community Hospitals for their 
inpatient days (>1 spell duration)? What is the distribution of admissions for a Hospice patient? 
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As a result of the Midhurst Economic evaluation we have a final set of 
messages which can now be developed into a communication strategy. 
The key messages are summarised below: 

Key Messages & Validation 

Key Message 1: Extending choice 
The Midhurst service extends the choice for patients, facilitating, as part of 
an integrated specialist palliative care service, a higher percentage of 
patients to die at home 

Both the Midhurst and hospice care models reduce the number of deaths 
occurring in a hospital setting and should both be seen as part of an 
integrated set of services: to meet the range of need of patients, their 
families and carers in the last year of life 

Physicians were more likely to refer patients prior to any inpatient stays to 
the Midhurst service than referring to the hospice model of care; this has a 
cost saving implication 

Key Message 2: Reduction in Hospital Inpatient Care 
Patients who use Midhurst spend less time in hospital than patients using 
hospice care.  On average, they also have fewer A&E attendances than any 
other group of patients. 

Patients referred to Midhurst prior to any inpatient stay or after only 1 
inpatient stay (total 79% of Midhurst cohort) use less hospital inpatient care 
than those under hospice care.  But patients referred after 2+ inpatient stays 
(21% of Midhurst Cohort) use more hospital inpatient care than the hospice 
model. This means that the majority of Midhurst patients use less hospital 
inpatient care than those under hospice care 

Key Message 3: Outpatient Care 
Patients who use the Midhurst service use more outpatient care than 
those in the hospice model 

Patients referred to Midhurst prior to any inpatient stay or after only 1 
inpatients stay use more outpatient care than the hospice model 
where as patients referred after 2+ inpatient stays use around the 
same amount as those under hospice care.  As a total group 
Midhurst patients use more outpatients care than hospice patients 
but less than the acute model.  

It should be noted that the Midhurst Service will accept patients who 
are undergoing anti cancer treatment; this is not the case for 
hospices. Therefore some Midhurst patients (50-65%) will be 
attending outpatient clinics for this care 
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Key Messages & Validation 

Key Message 4: Substitution of NHS Secondary Care Costs* 
Both Midhurst & hospices reduce the use of NHS services for patients under 
their care4 

 
Hospices substitute more NHS costs however, the provision of the Midhurst 
service is less costly. There is therefore little difference in cost between the 
two specialist palliative care models for each inpatient stay category, ie for 
an individual patient 
It should be noted that hospice patients attend outpatients less often than 
Midhurst patients. In addition Midhurst patients are looked after for a longer 
period of time and this has a cost implication. 

Key Message 5: Economic gains could be realised from integrated 
service provision 
The presence of Midhurst extends referral choice: there was a substantially 
higher percentage of Midhurst patients in the 0 inpatient stay category which 
is the least costly of the groups.  For the Hospices, there were substantially 
more patients in the 2+ stay category, which is the most expensive category.  
On balance more costs are associated with use of the Hospice service 
 
In conclusion the total cost of an integrated model, including Midhurst, would 
be around 20% less than the current Hospice model. This would be due to 
the higher percentage of patients in the 0 inpatient stay category (those 
referred prior to an inpatient stay). The larger presence of this category 
reduced the cost prior to referral and the overall cost of care in the last year 
of life  
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Overview of Appendix 

Content Pages Description 

Inputs to the 
replicability analysis 

Pages 
58 
through 
63 

One of the key themes / questions in the Midhurst Evaluation was 
around the Replicability of the Midhurst Service Model, 
specifically the following questions: 
 How replicable is the Midhurst model — components of this 

model — to other parts of the UK? 
 What revisions should be made to the existing service model? 

This section provides some input into this discussion by 
investigating a number of variables which might impact the ability 
to provide a service similar to Midhurst  

Mean and Median 
Cost Analysis of 
Care Models 

Page 64 

As described in the report a high level of variability was observed 
in the results for the total cost of a patients last year of life. A 
documentation of the means and medians is therefore included in 
the appendix to fully illustrate the described variability 

Detailed 
explanation of 
Hospice Service 
Costing 

Page 65 

A major limitation of the Economic evaluation of Midhurst was the 
availability of Hospice activity data. Therefore in order to fully 
understand the costs associated with a given patient the project 
team had to create an assumption for the cost of Hospice care. 
Three cost options, differing in their conservativeness and detail, 
were constructed. This section provides a  detailed explanation of 
the final algorithm selected for the analysis 

Overview of full 
Acute Sample 

Pages 
66 & 67 

The methodology required that the project team collect a very 
large sample of patients across West Sussex, Hampshire and 
Surrey PCTs. This sample was then selected from to conduct the 
final analyses. However this section provides an overview of the 
total sample that was extracted from the commissioning data set 
by the relevant PCT representatives 

Overview of GPRD 
extract Page 68 

GPRD data was not available for the set of patients under 
analysis. However in order to provide an estimate on the support 
provided by Primary care to a patient in their last year of life Dr 
Nada Khan provided a relevant GPRD extract as a proxy. This 
section provides that overview 
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Inputs into the Replicability Workstream 

One of the main objectives of the Midhurst Evaluation was to 
understand the viability of replicating the service in other locations. To 
fully investigate the replicability of the service the team decided to 
incorporate all of the modules into the analysis. As previously 
mentioned this report does not represent the entirety of the Evaluation. 

However in order to begin to understand the replicability of the service 
this section investigates a number of variables which might impact the 
ability to provide a service similar to Midhurst – and briefly looks at the 
impact of geography on these variables. This should provide a 
preliminary input into answering how viable a Midhurst like model is in 
other geographies. 

The investigation will focus on four key areas: 

 Health services 

 Demographics 

 Economy 

 Lifestyle 

 

Comparisons were made across three distinct geographies: 

 South East (Midhurst) 

 North East  

 South West 

Replicability Analysis Introduction 
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Replicability Analysis 

Objectives 

 Assess the unique characteristics of the region in 
which Midhurst operates 

– Identify key quantifiable characteristics of the 
region 

 Consider the replicability of the Midhurst service 
model 

– Compare the characteristics of the region in 
which Midhurst operates to other regions of the 
United Kingdom 

When considering the replicability of the Midhurst 
model we identified four key characteristics which 
required further investigation. 

1. Health Services 

 If the number of hospitals / hospices per capita 
varied greatly in a different region would the impact 
of a Midhurst-style service be compromised? 

 If Midhurst’s relationships with local GP’s proves to 
be very important in determining who and how 
many patients are referred to Midhurst could this be 
replicated elsewhere? 

 

 Regional Differences 

– The South East has considerably fewer 
hospitals and GP’s per person than the North 
West and South West (fig 27.1 & 27.2) 

 The North East has the lowest number of 
specialist hospitals per person (fig. 27.3) 

– The chance of dying from cancer is 6.6% lower 
than the national average in the South East 

 In the North East is 6% higher than the 
national average (fig 27.4) 
 

 Impact 

– Midhurst provides a coordinating function in the 
SE, in areas with fewer resources / less 
hospitals this may be less impactful 

 It may be wiser to direct resources elsewhere 

– There may be a higher proportion of cancer 
patients in certain regions 

 Impacting the type of treatment required and 
services provided 
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Figure 27.1: Number of GP’s by 
region 
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Figure 27.4: Likelihood of dying of cancer by region 
compared to UK average 
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Source:   

Source: The NHS Information Centre, http://www.ic.nhs.uk, 
Accessed October 2010 

Source: The NHS Information Centre, http://www.ic.nhs.uk, 
Accessed October 2010 

Source: Variations in Place of Death in England, National End of Life Care 
Intelligence Network, August 2010, 
www.endoflifecare-intelligence.org.uk  

http://www.ic.nhs.uk/statistics-and-data-collections�
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Replicability Analysis 

2. Demographic 

 Could too few/many patients lead to a Midhurst-
style service being rendered ineffective / inefficient? 

 Could the age profile of a region effect the level of 
care required and the number of patients willing to 
volunteer? 

 Would greater ethnic diversity lead to language 
barriers and issues relating to access to the home? 

 Could road congestion in more densely populated 
areas effect the ability of a Midhurst-style service 
quickly reach patients, particularly in emergencies? 

 

 Regional Differences 

– The South East is by far the most densely 
populated of the areas studied (439 people per 
km2)  

 The South West is the least densely 
populated (219 people per km2) region 
considered 

– 19.9% of the South East are of pensioner age 
compared to 22.5% in the South West (fig. 28.1) 

– The South East is more ethnically diverse than 
any other region studied (fig. 28.3) 

 The South West is the least ethnically diverse 
(fig. 28.3) 

– The number of volunteer population also differs 
widely between regions  (fig 28.2) 

 40% of the South East being are classified as 
volunteers compared just to 24%1 in the 
North East (fig. 28.2) 

 

 Impact 

– Too few / many patients in a given area is could 
compromise the effectiveness and efficiency of 
the service 

– An older population would require different, often 
more frequent, level of care 

– There may be more cultural issues, particularly 
around gaining access to people’s homes, in a 
more ethnically diverse area 

– There could be too few willing volunteers to 
allow the service to operate effectively 

Figure 28.1: Proportion above pension age, by 
region 

Figure 28.3: Selected ethnic groups, by region 

Figure 28.2: Proportion defined as 
volunteers, by region 
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Replicability Analysis 

3. Economic 

 Would demand alter if private health care was more 
/ less popular? 

 Would Macmillan be willing to expand their funding 
to allow new Midhurst style services to start up? 

 If not, would local authorities / PCTs be willing to 
fund similar services? 

 

 Regional Differences 

– The South East has higher income levels, lower 
unemployment than the other regions studied 
(fig. 29.1) 

 Deprivation is also lower in this part of the 
country (fig. 29.3) 

 This different is particularly acute compared 
to the North East of England (fig. 29.3) 

 

 Impact 

– If lower incomes is correlated to lower 
educational levels there could be issues around 
the administration of the service 

– The demand for a Midhurst-style service may be 
higher if private health is not an option for many 
people 

 Similarly, it could be lower if a higher 
proportion of patients opt for private health 
care 

 

Figure 29.1 Average Household Income 

Figure 29.2: Unemployment Rate 

Figure 29.3: Percent of population classified as most 
deprived 

14,680
12,543

16,792

-25% 

H
ou

se
ho

ld
 In

co
m

e 
(G

B
P

) 

20k 

10k 

0 

South West North East South East 

6.4

9.3

6.2

0

5

10

+50% 

South West North East South East 

U
ne

m
pl

oy
m

en
t R

at
e 

(%
) 

14

49

11

0

25

50

M
os

t d
ep

riv
ed

 (%
) 

+345% 

South West North East South East 

Source: Office of National Statistics ONS - www.statistics.gov.uk, 
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Replicability Analysis 

4. Lifestyle 

 Would regional differences in lifestyle effect the 
type and volume of patients referred to a Midhurst –
style service? 

 Would alternative lifestyles alter the proportion of 
cancer patients? 

 

 Regional Differences 

– The South East has lower rates of obesity and 
heavy smoking than the other regions analysed 
(fig. 30.1 & fig. 30.3) 

– The North East of England had particularly high 
rates of heavy smoking at 9% of the population 
(fig. 30.1) 

 Compared to 5% in the South East (fig. 30.1) 

 

 Impact 

– The number of cancer and non-cancer patients 
is likely to vary across regions 

– The types of illnesses which are prevalent are 
likely to vary from region to region  

 For example, areas in which heavy smoking 
is common may have a higher proportion of 
lung cancer patients 

 

 

 

 
Figure 30.1: Proportion of population who are heavy 

smokers 
 

Figure 30.3: Proportion of people which  are obese 
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Figure 30.2: Proportion of population who drink 
regularly 
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Replicability Analysis 

South East North East South West 

Health 
Services1,2 

 Number of GP’s per 
10,000: 3.23 

 Daily available beds per 
1,000: 2.8 

 Hospitals per 500,000: 
3.16 

 Specialist hospitals per 
500,000: 0.36 

 Difference from UK 
average in likelihood of 
dying from cancer: -6.6 

 Number of GP’s per 
10,000: 7.04 

 Daily available beds per 
1,000: 4.4 

 Hospitals per 500,000: 
4.66 

 Specialist hospitals per 
500,000: 0.19 

 Difference from UK 
average in likelihood of 
dying from cancer: +6.0 

 Number of GP’s per 
10,000: 8.85 

 Daily available beds per 
1,000: 3.5 

 Hospitals per 500,000: 
3.76 

 Specialist hospitals per 
500,000: 0.57 

 Difference from UK 
average in likelihood of 
dying from cancer: -9.0 

Demographic 
3,4 

 Population per sq. Km: 439 
 Pension age and over: 

19.9% 
 Traffic increase 1998-2008: 

7.0% 
 Classified as volunteers: 

40% 
 Ethnicity: 

– White British: 87.2% 
– White Other: 4.8% 
– Afro-Caribbean/ African: 

2.2% 
– Indian Subcont.: 4.0% 

 Population per sq. Km: 300 
 Pension age and over: 

20.1% 
 Traffic increase 1998-2008: 

12.2% 
 Classified as volunteers: 

24% 
 Ethnicity: 

– White British: 93.7% 
– White Other: 1.8% 
– Afro-Caribbean/ African: 

0.9% 
– Indian Subcont.: 2.5% 

 Population per sq. Km: 219 
 Pension age and over: 

22.5% 
 Traffic increase 1998-2008: 

14.1% 
 Classified as volunteers: 

45% 
 Ethnicity: 

– White British: 92.0% 
– White Other: 3.3% 
– Afro-Caribbean/ African: 

1.5% 
– Indian Subcont.: 2.0% 

Economic3 

 Income per household: 
GBP 16,792 

 Unemployment Rate: 6.2% 
 Classified as most 

deprived: 11% 

 Income per household: 
GBP 12,543 

 Unemployment Rate: 9.3% 
 Classified as most 

deprived: 49% 

 Income per household: 
GBP 14,680 

 Unemployment Rate: 6.4% 
 Classified as most 

deprived: 14% 

Lifestyle1 
 Heavy smokers: 5% 
 Regular drinkers: 19% 
 Obese: 7% 

 Heavy smokers: 9% 
 Regular drinkers: 18% 
 Obese: 9.3% 

 Heavy smokers :6% 
 Regular drinkers: 14% 
 Obese: 7.3% 

Figure 31:Summary of Statistics used in Replicability Analysis 

Sources 
1 The NHS Information Centre, http://www.ic.nhs.uk, Accessed October 2010 
2 Variations in Place of Death in England, National End of Life Care Intelligence Network, August 2010, www.endoflifecare-intelligence.org.uk  
3 Office of National Statistics ONS) - www.statistics.gov.uk, Accessed October 2010  
4 Cabinet Office Report, Office of the Third Sector, “Helping out”, September 2007, www.volunteering.org.uk,  
 

http://www.ic.nhs.uk/statistics-and-data-collections�
http://www.endoflifecare-intelligence.org.uk/�
http://www.statistics.gov.uk/�
http://www.volunteering.org.uk/�
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Mean and Median Cost Analysis of Care Models 

Midhurst Hospice Acute 

Pre 
Referral 

Mean 2,817 2,614 2,224 

Median 1,134 1,129 978 

Cost of 
Service 

Mean 1,888 3,941 N/A 

Median 1,307 N/A N/A 

Post 
Referral 

Mean 4,678 3,554 3,499 

Median 3,122 776 2,118 

Midhurst Hospice Acute 

Pre 
Referral 

Mean 5,171 4,626 731 

Median 4,641 3,581 126 

Cost of 
Service 

Mean 1,655 3,941 N/A 

Median 1,198 N/A N/A 

Post 
Referral 

Mean 3,398 2,316 4,720 

Median 2,140 772 4,042 

Mean and Median Comparison 

Mean and Median Comparison 

Mean and Median Comparison 

Midhurst Hospice Acute 

Pre 
Referral 

Mean 8,765 9,380 4,496 

Median 7,105 7,206 3,670 

Cost of 
Service 

Mean 1,854 3,941 N/A 

Median 1,137 N/A N/A 

Post 
Referral 

Mean 5,412 2,715 6,766 

Median 3,090 272 4,947 

8,765 9,380
4,496

2,715
0

5,000

10,000

15,000

20,000

Acute 

11,262 

6,766 

Midhurst Hospice1 

16,036 16,031 

5,412 

1,854 
3,941 

5,171 4,626

2,316
0

5,000

10,000

15,000

20,000

Acute 

5,451 

4,720 

731 

Hospice1 

10,883 

3,941 

Midhurst 

10,224 

3,398 

1,655 

2,817 2,614

2,224

3,554
0

5,000

10,000

15,000

20,000

Acute 

5,723 
3,941 

3,499 

Midhurst 

9,382 

Hospice1 

10,109 

4,678 

1,888 

Figure 32.3: Referring After 2+ Inpatient Stay — Costs to the NHS and Incurred by Palliative Care Services (GBP) —  
Means and Medians 

Figure 32.2: Referring After 1 Inpatient Stay — Costs to the NHS and Incurred by Palliative Care Services (GBP) —  
Means and Medians 

Figure 32.1: Referred Before 0 Inpatient Stays — Costs to the NHS and Incurred by Palliative Care Services (GBP) —  
Means and Medians 
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Application of Assumptions — Patient Example 
These key assumptions from the Marie Curie report were then applied to the 
Hospice patients in the Midhurst evaluation. An example of how they were 
applied at a patient level is given below 
 Utilisation 

– A patient first visits a hospice 21 days prior to her death 
– Bed day utilization calculation is there: Days prior to death (21) x 

Hospice care bed day utilization rate1 (0.1) = 2.1 
 Support costs 

– Average healthcare support hours (6.7)1 x Hospice support costs per 
hour (27)1 = 180.9 

– Total support cost; Bed day utilization (2.1)1 x Support cost (180.9) = 
379.9 

 Bed day costs 
– Total bed day cost; Bed day utilization (2.1)1 x Average bed day cost 

(328) = 688.8 
 Total patient cost 

– Total patient cost: Total support cost (379.9)1 + Total bed day cost 
(688.8) = 1,068.7 

Key Assumptions: Marie Curie Delivering Choice Programme in 
Lincolnshire1 

Option 1 utilizes a number of key inputs from the Marie Curie report. These 
figures are given below: 
 Hospice care bed day utilisation per patient: 0.1 
 Hospice costs per bed day: GBP 328 
 Average health care assistant support hours: 6.7 
 Hospice support costs per hour: GBP 27 

1 Improving choice at end of life; a descriptive analysis of the impact and costs of the Marie Curie delivering 
choice programme In Lincolnshire, 2008 

Application of Assumptions to Hospice Patients within Data Set 
The above methodology was applied to every patient in the data set. A 
summary of the calculation is given below: 
 Total number of hospice patients with sufficient data; 770 
 Total sample support costs (1,078,736) + Total bed day costs (1,955,626) = 

3,034,605 

In order to create the economic evaluation the local Hospices included in the analysis had to share detailed data with 
the PCT contacts. Although the organizations were comfortable sharing data on which patients they had managed and 
when they had originally been referred to them, they were not comfortable sharing their cost / financial data. Therefore 
in order to fully understand the costs associated with a given patient the project team had to create an assumption for 
the cost of Hospice care. Three cost options, differing in their conservativeness and detail, were constructed. Below is a 
detailed explanation of the algorithm applied in Option 1 

Detailed explanation of Hospice Service Costing 

Average Hospice Cost per Patient: 
Total Sample Hospice Costs (3,034,605) / Total Number of Hospice 

Patients (770) 
= 3,941 per Patient  
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Overview of full Acute Sample 

51% 49% 

Female 
Male 

The gender split of the sample was close to 50:50 
male : female 
Over 50% of the population were above the age of 80 
at death whilst less than 10% were below 60 

Figure 33.1: Gender Split  
(n=21,608) 

39%

0%

25%

50%

75%

100%

8% 

13% 

24% 

16% 

18–59 
60–69 
70–79 
80–89 
90+ 

Figure 33.2: Age Profile  
(n=21,748) 

The section of the report provides an overview of the total Acute sample collected for the analysis. The total 
sample was not utilised as it was localised to the area of the local Hospices, and the previous analyses 
are focused only on those patients who primary cause of death was cancer. However the following 
summary provides a useful framing for end of life care in general. Specifically the section will: 

 Provide an overview of the size of the cohort, proportion of cancer patients, gender split and the most 
common underlying cause of death 

 Provide further insight into the use of local services (in the West Sussex, Hampshire and Surrey PCTs) as 
well as the distribution of patients in terms of NHS costs in the last year of life 

62%

38%

Non Cancer 

Cancer 

Figure 34.1: Cancer vs. Non Cancer  
(n=21,608) 
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2% 2% 3% 
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3% 

5% 
5% 
6% 

10% 

Figure 34.2: Underlying Cause of Death  
(n=21,652) 

Pneumonia, Organism Unspecified  

Malignant Neoplasm of Breast  

Unspecified Dementia  

Stroke  

Other COPD 

Acute Myocardial Infarction  

Malignant Neoplasm of Bronchus and Lung  

Chronic Ischaemic Heart Disease  

Other Cerebrovascular Diseases  

Malignant Neoplasm of Pancreas  

Malignant Neoplasm of Colon  

Heart Failure  

Other  

Aortic Aneurysm and Dissection  

Malignant Neoplasm of Bladder  

Malignant Neoplasm of Oesophagus  

Malignant Neoplasm Without Spec.  

Malignant Neoplasm of Prostate  

38% of the sample died from some sort of cancer. 
Some form Chronic ischaemic heart disease proved 
to be the most common underlying cause of death 
among the patient population, with bronchus and lung 
the most frequently cited cancers  
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Overview of full Acute Sample 

0 2,000 4,000 6,000 8,000 10,000

28.0K+ 

24.5K–28.0K 

21.0K–24.5K 

17.5K–21.0K 

14.0K–17.5K 

10.5K–14.0K 

7.0K–10.5K 

3.5–7.0K 

0–3.5K 

1% 

1% 

1% 

2% 

4% 

7% 

15% 

28% 

43% A large proportion of the patients use 3,500 
pounds worth of inpatient, outpatient and A&E 
care in their last year of life. In fact over 70% of 
the sample’s total cost of treatment is less than 
GBP 7,000 
However the range of total cost of the last year of 
life ranges with the maximum recorded figure 
being greater than 90,000 GBP worth of Inpatient, 
Outpatient and A&E care 

Figure 35.2: Patient Distribution by NHS Cost (Inpatient, 
Outpatient and A&E activities) of last year of life Band  

(n=21,652) 

Median Mean Maximum 
Value 

Standard 
Deviation 

4,205 5,632 90,173 5,702 

Portsmouth Hospital 

Royal Surrey County 

Ashford & St Peter’S  

Epsom & St Helier Uni. 

RN1 

RN5 

Surrey And Sussex  

RDU 

The Royal Marsden 

Worthing & South. 

Frimley Park 

Royal West Sussex 

3% 

3% 

3% 

4% 

3% 

6% 

7% 

8% 

9% 

6% 

10% 

13% 

Southampton Uni. Hospital 

10% 

Figure 35.1: Most Active Hospitals  
(n=306,525) 

Percentage of Events 

The distribution of activities across providers was 
provides an overview of Healthcare provision 
within the West Sussex, Surrey and Hampshire 
PCTs. The distribution of activities was not 
considered surprising by any of the project team 
(Midhurst staff members) 

Number of patients 

Winchester & 
Eastleigh Healthcare 

Basingstoke & N. 
Hampshire NHS trust 

Frimley Park Hospital 
NHS Foundation Trust 
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This analysis was restricted to patients who:
a) were based in primary care practices in the South East Regional SHA
b) had linked GPRD-ONS death certification data
c) who died of a specific cause of death (specified by Monitor)

In total, there were 2619 patients in the GPRD who fulfilled the above criteria. 
A summary of some of the patient characteristics are shown below.  

  
  

  

  
   
  

 
 

 
 

 

Results 

      
            
      
           

              
            

Breast cancer survivors
Colorectal cancer 

survivors
Prostate cancer survivors Control

Number of patients 541 184 330 1564
Mean age at death 75.6 82.2 82.8 85.8
Cause of death

Neoplasms 417 100 239 560
Blood disease 5 0 1 16
Nervous system 1 1 1 12
Circulatory disease 75 49 53 593
Respiratory disease 43 32 36 378
Digestive disease 0 2 0 5

Summary of the number of primary care consultations in the year prior to death

Time period 321-365 days 276-320 days 231-275 days 185-230 days 139-184 days 93-138 days 47-92 days 0-46 days 
Total number of consultations 3742 3986 4014 4347 4054 4664 5465 8523
Mean number of consults 2.34 2.49 2.51 2.72 2.54 2.92 3.42 5.34
Standard deviation 3.43 3.55 3.64 3.94 3.51 4.02 4.62 6.75
Median 1 1 1 1 1 2 2 4
Maximum number 30 52 32 29 29 40 48 92
1595 patients had data on primary care consultation behaviour in the year prior to death

Counting only face-to-face contacts with a member of the primary care team; administrative events such as letters sent to patients have been excluded

               

            
   
   

 

 
            

            

            
   
   

 

 
            

                      

             

            
   
   

 

 
              

                      

Summary of the number of secondary and tertiary care referrals in the year prior to death

Time period 321-365 days 276-320 days 231-275 days 185-230 days 139-184 days 93-138 days 47-92 days 0-46 days 
Total number of referrals 154 149 170 175 152 207 244 278
Mean number of referrals 0.2 0.19 0.22 0.23 0.2 0.27 0.31 0.36
Standard deviation 0.52 0.49 0.56 0.56 0.5 0.62 0.62 0.78
Median 0 0 0 0 0 0 0 0
Maximum number 5 4 4 7 6 6 7 11
771 patients had data on referral behaviour in the year prior to death

            

            
   
   

 

 
            

                      

             

            
   
   

 

 
              

                      

               

            
   
   

 

 
            

Summary of the number of test events in the year prior to death

Time period 321-365 days 276-320 days 231-275 days 185-230 days 139-184 days 93-138 days 47-92 days 0-46 days 
Total number of tests 6569 6467 7491 8045 7914 8548 10405 10228
Mean number of tests 4.82 4.74 5.5 5.91 5.81 6.27 7.63 7.5
Standard deviation 11.7 11.2 12.9 12.8 13.7 13.3 15.8 15.6
Median 0 0 0 0 0 0 0 0
Maximum number 120 91 127 90 123 0 210 136
1362 patients had data on test behaviour in the year prior to death

The most common tests were barium meals (3.5% of all tests), serum creatinine (3.5%), haemoglobin  (3.4%), potassium (3.4%) and neutrophil count (3.4%)

As with the other 
activity data 
analyzed in the last 
year of life the 
number of 
consultations is 
highly skewed 
making means of 
little use 

Overview of GPRD extract 
As previously mentioned a single GPRD extract was made available for this research piece thanks to Dr Nada Khan 
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