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Introduction

Background

The 4th Capitation Report” identifies a number of areas where further evidence is now
required to address the equability of revenue allocations to support acute hospital
services across Northern Ireland. Three areas are specifically mentioned:

research to develop a hospital catchments population models, with which to predict
flows to hospital specialties under the current and any proposed future
configurations of services;

research to update the now antiquated age/gender and additional needs indices for
the Acute POC, and the Elderly POC; and

research into costs associated with acute hospital provision, and clarification of
findings in light of pervious work on economies of scale in acute hospital costs
structures.

This report specifically covers the third of these areas and is divided into three
sections, comprising high level research on:

teaching and medical training costs;
specialist regional service costs; and

acute hospital infrastructure costs;

Terms of Reference

For each of the three elements of the costs study the following analysis is required:

investigation of the current mechanisms for both resourcing (to Boards) and cost
recovery (by Trusts) in each of the three areas;

comparison of these mechanisms in NI to mechanisms to deal with similar
requirements in GB regions;

consideration of whether the mechanisms in NI give rise (or have the potential to
give rise) to material inequality or unfairness in resource allocation or cost
recovery;

estimation of the indicative scale of any discrepancy noted;

recommendation of options for change where required.

Recommendations for the future should take account of:

firstly — the need to promote efficient use of resources, be intuitive, and avoid
perverse incentive and excess transaction cost;

secondly — the extent to which the discrepancy can be resolved in the first instance
through modifications of the Service & Budget Agreement mechanism (or improved
accounting for costs and/or contracting arrangements)

thirdly — whether an adjustment is required to the Capitation Formula mechanism
for HSS funding in NI.
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fourthly — highlight any interactions between proposed change and the existing
Economy of Scale adjustment in the current Capitation mechanism.

1.3 Report Structure
1.3.1 This report is divided into two sections, namely:

An Executive Summary covering:
Approach and Methodology
Key Findings

Technical Appendices presenting the detailed analysis upon which the key findings
are based (separate appendices are provided for each of the three strands of the
cost study)

A fourth report from the Capitation Formula Review Group. (July 2004) DHSSPS, Belfast.
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Our Approach and Methodology

Introduction

Our approach and methodology in undertaking the research is described in the THREE
sections below. Throughout the duration of the assignment we have worked closely
with key contacts in the Department, at individual Trusts and with the Steering Group
through a collaborative process. All three sections of the work have been progressed
in parallel.

Our Approach to the Cost Study

The specific elements of the work undertaken in relation to the elements of the costs
study are detailed in the sections below.

Section 1: Teaching and Medical Training Costs
Our team has delivered this section of the research in the following steps:
Step 1: Understanding the Current Mechanisms

We have liaised with Queen’s University Belfast (QUB) School of Medicine & Dentistry
and the Northern Ireland Medical & Dental Training Agency (NIMDTA) to:

assess the mechanisms used to establish the quantum of funding each year
applied to support teaching and medical training for undergraduate and
postgraduate students.

critique the mechanisms used to calculate the allocations to individual HSS
Boards and Trusts. Do these mechanisms reflect possible cost drivers faced by the
HPSS in providing teaching and medical training for tomorrow’s consultants?

assess the equity of current arrangements across the HPSS and, where
appropriate, make recommendations to improve funding arrangements.

Step 2: Comparison to GB Regions & estimating costs

We have revisited arrangements for supporting similar activities in England, Scotland
and Wales. We have compared calculation methods and, if GB data is available to us
in the timescale, including benchmarking funding to that in Northern Ireland. This
process has allowed some quantification of the relative levels of funding per student
and exploration of cost drivers recognised in each region.

Step 3: Consultation

We have worked closely with Board and Trust representatives on any perceived
problems with the current mechanism.

Step 4: Considering Indirect Cost/benefit of Junior Doctors
The research has attempted to quantify this offsetting benefit of junior doctors to

provide patient care under consultant supervision. Our proposition is that trusts with a
low ratio may be deriving a cost benefit (i.e. less consultant ‘overhead’ per
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2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

team/workload) — with the ability to benefit from this affect linked to team size and
perhaps more pronounced in larger units.

Again, this will provide an indicative assessment of materiality, and can be compared
to treatment of similar in GB regions where such is available.

Step 5: Conclusion & Recommendations

The above work has highlighted the key issues (in regard to equability) with the current
mechanisms in NI, and allowed us to draw conclusions on the impact of this from the
perspective of both Boards and Trusts. Where such have been noted, we have
presented options to redress the problems.

Section 2: Specialist Regional Services Costs
Our team has delivered this section of the research in the following steps:
Step 1: Costing and Contracting

We have worked with individual Boards and Trusts to review the methods used for cost
capture and apportionment to regional referral activity. Our work has attempted to
measure and assess the extent to which the following are addressed within current
funding arrangements:

All costs being accurately captured and reflected in the activity costing used to
recharge for work done. In this instance, a residual cost will remain with the Trust
to be met from other sources or with the host Board (if the work is for a resident of
another Board). This may happen where average reference costs are used for a
particular HRG, but applied to activity consistently at the more complex end of the
band.

Costs are allocated to clinical activity on a consistent and fully absorbed basis and
there is no evidence of cross subsidisation between low volume specialist services
and high volume routine care.

Costs are over inflated. In this case, the host Board may be paying an inflated
price for routine work undertaken at the local (though also regional) centre — for
work of a type typically done locally in other Boards at a lower true cost.

Step 2: Mechanisms in GB Regions

Our team work across the NHS in Scotland and England & Wales, and have an
excellent working knowledge of activity cost and contracting. We have used our
established links to explore how other areas tackling these issues, however, we are
mindful of the organisational and other difference between NI HPSS and the NHS in
GB regions.

Step 3: Conclusions and Recommendations
Where the above work has highlighted any problems (in regard to equability) with the

current mechanisms in NI, we have assed the size of the problem and drawn
conclusions on the impact of this from Boards and Trusts.
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Section 3: Infrastructure Costs

It has been generally accepted that defining infrastructure costs in a universally agreed
manner is simply not practical or possible. As a result of this we have been unable to
undertake a total review of this aspect of the study. We have however worked closely
with a limited range of providers to assess the potential impact of alternative means of
allocating ‘infrastructure’ costs to activity.

Our team has delivered this section of the research in the following steps:
Step 1: Analytical Overview

We have worked closely with DHSSP and Trust finance staff to review scope and
treatment of infrastructure costs included in resource allocations to Boards. This has
allowed us to identify any infrastructure costs excluded from the allocation process
(e.g. capital charges). We have also reviewed how these costs are made up and also
undertaken some high level analysis of accounting information to establish how
allocations relate to actual levels of provider spend on infrastructure.

Step 2: Costs identification and Attribution to Act ivity by Providers

We have worked with Finance Directors and other finance staff at Trust level to review
the management accounting procedures for allocating infrastructure costs to activities
and procedure costs (HRG’s). This has provided the basis for a comparative analysis
of the accounting treatment of these costs as well as profiles which demonstrate the
extent to which infrastructure expenditure accounts for the total cost of treatment for
each HRG.

Step 3: Cost Recovery through the SBA

We have worked closely with Boards and Trusts to establish the basis for contracting,
specifically, the extent to which infrastructure cost allocation is treated in pricing
activities. A comparative analysis across Board areas has allowed us to establish:-

Conclusions and Recommendations

Whilst this element of the analysis has been limited in its coverage the conclusions and
recommendations have focussed on the following areas:

the means by which ‘infrastructure’ costs are equitably allocated to activity; and

the relationship between costs and funding streams under the SBA arrangements
Wider Implications of the Cost Study

Recommendations from the above (particularly if they recommend a further Formula
adjustment) may interact with existing elements of the Capitation mechanism — for
example with the Economy of Scale adjustment. We have however highlighted and
discussed such potential interactions, and recommended possible corrective actions.

We have NOT, however, at this stage undertaken any detailed work to investigate
effects and re-specify (or remove) formula elements in the work undertaken. We
propose that, should such work be required by CFRG, this could be commissioned as
a contract extension on a mutually agreed basis at the time.
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Key Findings

Introduction

This section of the report summarises the key findings of the three elements of the
costs research undertaken.

Detailed write up is provided by way of Technical Annexes to the main report and
these can be found at Annex 1 to 3 at the back of this document. These reports set
out the precise methodology adopted in undertaking the analysis, detail the supporting
workings and summarise the findings. Further details of the content of these
appendices are provided below.

Technical Appendix 1: Teaching and Medical Training Costs - Provides and
analysis of the distribution, allocation and funding of undergraduate and post
graduate training costs. It also provides a comparative analysis of the methods
used in other parts of the UK to fund the costs of undergraduate and postgraduate
medical education.

Technical Appendix 2: Regional / Specialist Service s Costs - Provides a
detailed analysis of the methodology for and results of assessing the relative
complexity and hence costliness of inpatient and day case episodes flowing across
Health Board boundaries.

Technical Appendix 3: Infrastructure Costs — Provides and overview of the work
undertaken to assess the presence and impact of differential costs associated with
the presence of additional infrastructure.

Analysis
The key conclusions and recommendations arising from this costs study are:
Undergraduate teaching

This section concerns our findings about the adequacy (quantum) and equity (fairness
of distribution) of the funding allocated by DHSSPS to the HPSS to support the
anticipated additional costs incurred by the HPSS from activities related to teaching
medical undergraduates and the medical component of the dental undergraduate
programme at QUB.

In Northern Ireland, £23.1m was distributed by DHSSPS to support such teaching in
2004/05 — equivalent to £24k per student per year on average across Northern Ireland.
This does not include the costs of clinical academics.

In addressing the question of adequacy of quantum, we note that no empirical studies
have been conducted locally to map the direct HPSS resource input (e.g. staff time,
facilities, consumables, etc) to the various teaching-related activities (e.g. tutorials,
assessments, laboratory work, supervision, etc.). It is difficult, therefore, to assess with
certainty whether £24k per student/year is too high or low. Fortunately, an empirical
bottom-up costing study was conducted in Scotland in 2002 (by MSA Ferndale Ltd)
and received the support of all four Scottish undergraduate medical deans. We,
therefore, advised the CFRG Steering Group that this recent Scottish study would be
an appropriate “benchmark” with which to assess the quantum issue in Northern
Ireland - particularly as the curriculum across Scotland’s four medical schools in similar
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3.25

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

to the revised curriculum in QUB (i.e. no traditional split between pre-clinical and
clinical years).

The Scottish study reported that the direct additional cost to NHS Scotland of
undergraduate teaching was circa £12.5k per student per year on average. Using this
as a benchmark suggests that the current total allocation for teaching in Northern
Ireland may be considerably in excess of the direct costs likely to be incurred by the
local HPSS providers.

The Scottish study also noted that the allocation at the time to NHS Scotland
amounted to £19.8k per student per year on average — being in excess of the imputed
direct costs. As this figure was not supported by any prior empirical study little
emphasis was placed on it at face value. However, there was suggestion that this
“surplus” was in some way compensating for the “indirect costs” of undergraduate
medical teaching. A separate statistical regression-based study was undertaken jointly
by MSA Ferndale and the Scottish Executive in an attempt to test the hypothesis that
additional “indirect costs” are also occasioned and necessitated by teaching. The
results of this study were confounded by limited sample size and potential interference
with economy of scale effects — and the results remain inconclusive on the matter.

As a result, the Scottish Executive moved to a new basis for determining the quantum
and distribution of funding to compensate for teaching related costs. Direct costs are
compensated on the basis a set amount per student week delivered by each providing
Board (weighted by year of study) - consistent with the average quantum per student
year emerging from the bottom-up empirical study by MSA Ferndale. The balance of
historic funding continues to be allocated to the four traditional “teaching boards”, and
is not shared with other Boards who now also provide teaching.

Our conclusion, by comparison to the above, remains that the additional direct
costs to the HPSS in Northern Ireland are likely to be considerably lower that the
current average level of funding per student . It is unlikely that “indirect costs”
contribute significantly given that other costs in clinical settings are more likely
occasioned in the main by patient needs. Higher than necessary levels of funding for
teaching may be cross subsidising inter alia the costs of patient care in these hospitals.

On the second issue — equity of distribution — our findings are significant. Unlike the
Scottish model described above, in Northern Ireland at present around 85% of funding
to trusts is “fixed” — that is, not variable according to the volume of teaching delivered
by individual trusts. This favours the two major Belfast-based teaching trusts, Royal
Group (£2,045 per student week) and BCH (£1,786 per student week), whose
allocation per student is considerably in excess of other providers (£445 per student
week - average of NI trust excluding Royal Group and BCH). [N.B. This comparison
should not be affected by difference in teaching load with is controlled out in the
analysis by use of the ‘student week’ denominator].

The above situation arises mainly because RGH and BCH receive “additional”
payments amounting to £2.1m and £1.2m recurrently. This funding appears to be
historically determined, and we could make no direct link to additional teaching costs
incurred of this magnitude. It accounts for 15% of the total teaching allocation.

Furthermore, seven of the larger trusts receive fixed “infrastructure” payments to top-
up the clinical placements (variable) element. This infrastructure element amounts to
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over 70% of the total allocation. However, the bulk of this funding goes to RGH and
BCH.

3.2.12 We sought reasons why BCH and RGH might justify the very considerable differential
noted above. None of the explanations received were, in our opinion, satisfactory to
justify the materiality of the difference (per student week) because they related to
factors either necessitated for patient care or related to teaching volume. This should
not preclude further consideration should trusts bring forward additional evidence.

3.2.13 We recommend that, like Scotland, DHSSPS should con sider moving to a flat
payment per student week (weighted by year of study ) payable to all providers of
medical teaching. This approach would be more equi  table and transparent — and
would better facilitate a widening of the settings used to deliver clinical
placements .

3.2.14 Taking the quantum and distribution elements togeth er, CFRG might consider
capping the flat rate to an estimate of the current direct costs of teaching . The
balance of funding up to the current £23m per annum may be applied as a transitional
arrangement to phase in the recommended funding regime over time. An empirical
study of direct costs in Northern Ireland’s hospitals and other clinical teaching settings
might be considered as part of the forward work of CFRG.

Postgraduate medical training

3.2.15 This study was also looked at whether trusts face differential additional costs in
supporting the onward training of doctors in the various training grades prior to
completion of a certificate of completion of specialist training (CCST).

3.2.16 The majority of doctors in training are employed in “training posts” — that is posts
funded in full or part) by the Northern Ireland Medical & Dental Training Agency
(NIMDTA). A small proportion of training posts across Northern Ireland are funded
wholly by employing trusts. Either way, these posts are also regulated by the General
Medical Council, having regard to the capacity of each provider to support training
posts at each training grade across the medical and surgical specialties.

3.2.17 We find that the number of posts, and the blend of different training grades, varied
considerably between trusts — reflecting the underlying volume of workload and
specialty mix. The majority are employed in the acute and combined acute-community
trusts.

3.2.18 We find a differential in the level of aggregate NIMDTA funding for the employment
costs of training posts across trusts — from 62.9% average in trusts in the EHSSB area
to 66.2% in the WHSSB. However, a move to equalise funding levels across trusts at
the NI average level results in a relatively small financial redistribution.

3.2.19 A move to 100% funding for all posts would raise the NIMDTA finding from £29.2m to
£45.7m — benefiting the Boards in the following manner. EHSSB trusts +£10.7m,
NHSSB +£2m, SHSSB +£1.8m and WHSSB +£2m.

3.2.20 We note allocations for clinical academics at RGH (£1.6m), BCH (£1.1m), Mater

(£241k), Greenpark (£237k) and Homefirst (£93K) in the year studied. We believe on
speaking to QUB and the major teaching trusts that the majority of these posts may be
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3.2.21

3.2.22

3.2.23

3.2.24

3.2.25

3.2.26

spent in direct patient care — and so constitute a relative resource benefit to the trusts
in receipt of this additional funding.

It was also suggested that trusts gain a benefit from doctors in training grades
(especially Specialist Registrars), and that the variable distribution of such grades may
justify some recognition on equity grounds in resource allocation. It was accepted by
CFRG that this is an extremely complex cost/benefit relationship to quantify in the
context of a consultant delivered service in Northern Ireland and, consequently, no
attempt should be made to reflect it in resource allocation mechanisms at this time.
We are not aware of any mechanisms to do likewise in the other UK regions.

Whilst the main focus of this analysis relates to the physical distribution and funding
the employment costs associated with postgraduate medical training there are clearly a
range of benefits associated with training posts. Whilst it is not within the scope of this
study to attempt to quantify these benefits, it is appropriate to identify in what ways
they may manifest themselves.

Some of the benefits are directly related to the ability to access specialist trainees
whilst others arise as a result of holding accredited MDTA training status. For the
purposes of this study we have identified a range of benefits across a broad range of
areas including Service, Organisational and Educational and Research Benefits.
Specific examples of these are provided below.

Enhancing service quality and clinical safety
Supporting emergency call and out of hours rotas

Providing enhanced level of service cover for clinics, theatre sessions and ward
rounds

Providing cover for unplanned absence
Supporting specialist and regional service centre status
Enhanced ability to attract high quality staff

Supporting the delivery of service based and didactic undergraduate teaching
programmes

Supporting the delivery of high quality medical research

Overall, this strand of work has not identified mat erial issues for consideration
in the capitation debate, beyond any recognition to be given to 100% NIMDTA
funding of training posts

Regional Specialist Services Costs

The main finding from the research reported here is that the relative complexity and
hence costliness of inpatient and day case episodes flowing across the boundary from
other Boards into the main Eastern Board hospitals appears to have costing
implications.

Taking due account of the relative complexity of work undertaken for Eastern Board

hospitals, when compared with work done for hospitals outwith the Eastern Board area
results in an over recovery of costs.
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3.2.27

3.2.28

3.2.29

3.2.30

3.2.31

3.2.32

3.2.33

Although this has probably been known previously this work has provided an estimate
of the quantum of this effect — viz. around £6 million (modelled figure £5.983m) for the
financial year studied. It is, of course, possible that this effect has already in one way
or another been incorporated into the service level agreements between providers and
Boards.

A difficulty is that these agreements are not transparent and do not appear to have
been thoroughly analysed and reviewed for a number of years. It is hoped that the
work reported here will stimulate such a review: not only in relation to the cost effects
of relative complexity but also more generally in relation to the findings concerning the
sharing of costs between Boards.

It might well be the case that these findings have implications for funding methods in
that the research provides evidence that the costs of service provision are dependent
on where (geographically) the demands arise and which hospitals supply the services
needed. It is not clear whether current funding approaches adequately reflect these
differences.

Detailed investigation of the findings reveals many examples of cost differences for
apparently similar packages of care. In overall terms — using the trust-based costs —
the costs per episode for Eastern and Northern Board residents are higher than for the
other two Boards. However digging into the costed episode data reveals highly
significant effects in a number of specialties and, in particular, for large groups of HRG
categories within specialties. Examples include gynaecology where the Southern
Board costs are less than 80% of the average NI value, in trauma and orthopaedics
where Western Board costs are around 80% of the average, in cardiology where
Eastern and Northern Boards have significantly higher costs than the other Boards and
so on. Most of these effects are apparent whether the costs are expressed in terms of
episodes or in terms of age/gender weighted populations.

The point being made here is a general one: that understanding the costs that arise
should be relevant to funding decisions and that any averaging of costs across the
Province could conceal important geographical differences.

Other conclusions from this research are:

Using HRG average Northern Ireland costs has very |  arge (or even dramatic)
effects on costs attributed to providers — to an ex tent that the approach is
unlikely to be a helpful one either in relation to funding or in relation to
hospital planning decisions

Using HRG average Northern Ireland costs constraine d by overall NI
specialty costs ameliorates the effects on provider s to a degree but many
unexplained divergences from observed provider cost S remain

Scale-related costs as an adjustment to the special ty HRG averages (above)
might provide some explanation of the provider cost residuals but, although,

there is evidence that economies of scale do __ operate it is uncertain whether

diseconomies of scale are a factor

Infrastructure Costs
This element of the study has demonstrated that infrastructure costs are difficult to

identify and manifest themselves in a variety of forms including large teaching
hospitals, specialist services and small local hospitals.
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3.2.34 The three cost scenarios presented have not confirmed any presence of infrastructure
costs but they have demonstrated alternative methods of allocating RGH costs across
the Boards.

3.2.35 The process to determine reference costs can be said to be robust however it could be

refined to cater for infrastructure costs by providing a separate cost pull and allocating
these costs more appropriately.

3.2.36 However early findings suggest that regardless of the method of allocating costs the
cost and funding process are not aligned as funding continues to use the SBA which is
in the majority based on historical commitments.

3.2.37 Overall, this strand of work has not identified material iss ues for consideration
in the broader capitation debate, however, there is a need to better align the cost
recovery process so that it more closely reflects p rovider reference costs

3.3 Overall Summary

3.3.1 In considering the three strands of this research a number of important conclusions
have been reached and recommendations identified

3.3.2 However, it is interesting to note that of the three strands of the research, two, namely
Specialist / Regional Services and Infrastructure Costs have unearthed issues relating
more to cost allocation / attribution and the appropriateness of existing mechanisms for
apportioning income between Boards and Trusts, both home and external to the Board
area.

3.3.3 We have clearly concluded that the means of addressing these issues is through more
sophisticated costing, possibly moving towards a standardised set of reference costs
combined with Service and Budget Agreements which more closely reflect actual costs
of providing services, rather than reflecting historical patterns.

3.3.4 In terms of resource allocation, the recommendations on undergraduate teaching
would have a significant impact on the resource allocation process. In moving towards
a more equitable and transparent system which recompenses providers on the basis of
the teaching supplied combined with the application of direct teaching costs only it is
clear that a phased approach would be required incorporating appropriate transitional
arrangements.

3.35 However, prior to this we would strongly recommend that an empirical study of direct

costs in Northern Ireland’s hospitals and other clinical teaching settings be considered
as part of the forward work of CFRG.
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Technical Annex 1 — Teaching and Medical Training
Costs
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Analysis of funding for Undergraduate Teaching of M edical Students in the
HPSS

Martin Spollen
February 2006

Introduction

This strand of work addresses two main questions:
Is the current SUMDE (Supplement for Undergraduate Medical and Dental Education)
funding pot divided fairly between teaching providers, taking account of their relative

contribution to overall student teaching load?

Is the current SUMDE pot adequate to cover costs directly incurred in teaching these
students? s it too much or too little?

The analysis presented below draws on information provided by DHSSPS (relating to SUMDE
allocations) and provided by QUB (relating to number of student teaching weeks by HSS Trust). It
has also benefited from helpful feedback from the CFRG Steering Group.

Analysis & Commentary
In the 2004/05 academic year, 952 undergraduate students were studying for a primary medical
degree, a further 201 studying for a degree in dentistry. The total number was 1,153 students.

Figure 1 shows this split by course and by year of study. Year 1 shows the total number for the
most recent intake.
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Fig. 1: No. undergraduate medical & dental students

DHSSPS Cost Study

at QUB x Year of study (in 2004/05)
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The numbers of dental students is fairly stable, whereas the numbers of medical students has risen

in recent intakes from 4-5 years ago.

Fig. 2: Total funding support provided to Trusts fo

r undergraduate medical teaching (in 2004/05)
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Around £23.1m was allocated to trusts under SUMDE to support the education of medical students
(i.e. excluding the medical education of dental students). This equates to around £24.2k per
medical student per year on average.

As shown in Fig 2, only 15% of the money actually ‘follows the student’ — the remainder is allocated
amongst a small number of trusts in a pattern historically determined.

Figure 3 displays the correlation between proportion of teaching input (measured in units of student
week) and proportion of the funding pot received by each trust.

Fig. 3: Share of Trusts' teaching activity (weighte  d student weeks) & funding received
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The main points are:

disproportionally higher levels of funding provided to Royal Group and City Hospital.
Although all trusts receive the same funding level per student week delivered, these two
trusts benefit from higher allowances for infrastructure, and also receive funding labelled by
the Department as ‘extra SUMDE’ (Royal £2.1m, City £1.2m) not provided to any other
teaching trust.

Correspondingly, all other trusts receive a lower proportion of the funding pot than would
be implied by their share of the teaching load (as measured by weighted student weeks).

On advice from CFRG, the above analysis does not include payments for Joint Appointments and
payments labelled ‘Educational Use Assets’.

As this study is being conducted in the general context of HPSS strategic funding arrangements,

which at present are to the 4 HPSS Boards as commissioners, it seems worthwhile to look at the
above findings aggregated across all trusts in each Board.
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Fig. 4: By Board area - Share of teaching activity ~ (weighted student weeks) & funding received
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Fig. 4 shows the same information in Fig 3, this time aggregated by trusts within Board areas. It
again clearly shows disproportional funding to trusts in each area.

Whilst above analysis has concerned proportion of the funding pot, Fig 5 below shows the effective
funding level per student week in each trust contributing to teaching.
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Fig. 5: Comparison of Funding levels between Trusts ( £ per weighted student week)
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The chart shows that all trusts receive a flat amount of £185 per weighted student week (the clinical
placement money). However, this is increased for some trusts by receipt of additional monies
under SUMDE - Royal, City, Mater, Ulster, Craigavon, United and Altnagelvin. The effect of
relatively higher funding for infrastructure and ‘extra SUMDE’ at Royal and City is clear.

Again, at a Board area level the effects are marked. This is shown in Fig 6 below.
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Fig. 6: Comparison of Funding levels between Boards ( £ per weighted student week)
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As part of this study, we engaged with the Royal Group (as the largest providers of teaching and
biggest recipient of funding) to explore whether the direct costs of teaching at the Royal per
weighted student week are genuinely higher than at other trusts. The following list reflects the
points raised (and includes points provided to us via DHSSPS):

Arguments — clinical

Increased LOS

Higher case complexity not adequately reflected in HRG costs

Reduced throughput at OP clinics to facilitate teaching

Longer ward rounds to facilitate teaching

High cost of maintaining expensive secondary and tertiary specialties
Higher grade staff/skill mix

Higher staff/patient ratios (teaching prep & delivery time)

Hi tech equipment = higher capital charges

More innovative treatments and procedures

Leading edge clinicians

Increased number of investigations, more detailed tests, etc.

Indirect costs of providing access to patients, supervising visits

Wider range of patient support services

Higher admin staff/patient ratio - fostering teaching & research etc.

Higher secretarial staff/patient ratio - correspondence re students, performance, etc.
Increased staff training (paramedic, nursing, medical)

Higher levels of active individual research

Staff time released for internal & external roles (e.g. Royal College liaison)
Staff time released for exam supervision, regional teaching committees, etc.
Regular meetings of teaching consultants, national & international events
Enhanced medical audit responsibilities
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Arguments - physical

Photographic services

IT & internet facilities. Multi-media & links to theatre, etc.
Lecture theatres & seminar rooms

Medical illustration & teaching aids

Other student teaching accommodation

Education & research centre

Instruments & equip. used by students

Patient information systems & records to support student projects & research
Org. implications of hosting student exams

Patient info. Leaflets advising patients of role of students
Additional hotel facilities required to accom. student numbers
Effects of economy of scale - pos./neg.

Appropriate surgical clothing

Increased portering & security services

In the main, we feel these points are a weak justification for the scale of disproportional funding to
some trusts. This is because the points will either impact of all providers of teaching (in proportion
to their teaching load) or are not a direct consequence of teaching delivery (e.g. differential patient
care costs due to case complexity). In the latter case, additional cost may arise in some hospitals
that also undertake teaching, for example regional centres, and should be recognised in
commissioner/provider funding agreements — but should not be ‘lumped in’ with undergraduate
teaching funding arrangements for transparency reasons.

Adequacy of funding quantum

The section above dealt with the relative sharing out of available teaching funds between trusts —
but did not question the size of the funding pot. This section now does that.

Ideally, any test of the adequacy of the current funding pot for medical teaching (of
undergraduates) would start by looking at the physical inputs to teaching, and cost in a bottom up
manner. This is the approach that was adopted recently in Scotland under the review of Medical
ACT? (Additional Costs of Teaching). A bottom up approach provides a degree of satisfaction that
all relevant costs / cost drivers have been identified, provides an opportunity for stakeholder
involvement in the process, and promotes ownership and transparency of results reached. It also
helps ensure that costs are reflective of local circumstances (e.g. NI unit costs, QUB curriculum
requirements).

The conduct of such a bottom up study is beyond the timescale and scope of this report. However,
the recent Scottish study does provide a useful benchmark — and may give a clue as to the
adequacy or otherwise of the NI current funding level for medical undergraduate teaching. This is
particularly so because:

the medical undergraduate curricula across Scotland’s four medical schools are similar to
that at QUB in that students now some spend time in hospitals from Year 1 onwards (the
pre-clinical/clinical distinction is no longer used)

although no two university curricula may be identical, the Scottish results cited below were
agreed by the four medical school Deans as being accurate. The results benefit from an
averaging effect, and not simply based on one institution

the results are based on actual cost drivers in the contemporary setting — and do not
consider historic funding levels.

Spollen M, Dixon P, Hindle G, Munro A, Khan U, Wallace P. (2003) Research on the Additional Costs of
Teaching in NHS Scotland. SCRA (2003) 8. Tribal Secta Ltd. London
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Fig 7 below shows the results comparing Scotland to Northern Ireland.

current funding in Northern Ireland equates to £24.2k per medical student per year (as
previously noted)

current funding to NHS Scotland equates to £19.8k per medical student per year

the analysis in Scotland identifies the average direct costs of teaching is £12.5 per medical
student per year.

Fig. 7: Comparison of investment per Student/Yr ~ N. Ireland v Scotland
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For the purposes of this report, we are concerned only to find a suitable benchmark with which to
address the question posed about the adequacy or otherwise of the Northern Ireland funding
quantum (in the absence of a bottom up costing exercise locally). The current funding level in
Scotland is incidental to this, but is included in Fig 7 simply to remark that it is substantially higher
than the estimates of direct costs of teaching in Scotland.

Using the Scaottish results in this way suggests that the actual direct costs of teaching medical
undergraduates in Northern Ireland may account for only 50% of the total funding provided for this
purpose. We have no information on how implied surplus funds are invested locally.

The Scottish results imply that the direct cost of teaching medical undergraduates in Northern
Ireland is £12.5k per medical student per annum (or £621 per weighted student week based on the
NI curriculum).

Fig 9 compares the impact of applying this flat rate of £621 per weighted student week to the
current funding level by trusts (aggregated by Board area). The analysis assumes the proportion of
teaching as measured by weighted student weeks undertaken by each trusts in Northern Ireland
remains as at present.
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Fig. 9: Effect of reducing to Scottish DC levels on funding per Wgt Student Week in NI
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This comparison is purely illustrative. Under such a scheme, all trusts expect Royal and City (and
to a marginal extent Ulster) would receive additional funding to support teaching.

Conclusions

This work is a high level review of funding to support undergraduate medical teaching by trusts in
Northern Ireland. Itis intended to be indicative, and a prelude to further work if such is required.

weighted student weeks appears to be a sensible way to measure each trust’s contribution
to undergraduate teaching load. The methodology has been devised by QUB.

currently there is substantial disparity between the funding per weighted student week
allocated to each trusts to support medical teaching — from £1,203 (average for City &
Royal) to £445 (average for all other trusts).

we cannot identify any obvious direct cost drivers related to teaching delivery that might
support this disparity. Therefore, believe the disparity is inconsistent with the principles of
equity of funding.

in addition, comparison between total current funding levels for medical teaching in
Northern Ireland with recent evidence in Scotland suggests that total funding available here
is in excess of the direct costs incurred in teaching delivery (when such costs are
aggregated across all trusts).

the finding of excess funding is linked to the disproportionate level of funding provided to
Royal Group and City Hospital trusts.

there was widespread acceptance of the view that current total funding levels (labelled at
teaching monies) and their distribution are not based on evidence about teaching costs -
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but were historically determined to reflect a range of issue including perceived higher costs
in those hospitals where teaching was traditionally solely delivered. These costs may be
interlinked with case complexity cost drivers.

Recommendations
We recommend that:

the total amount of funding to be made available to support medical teaching across
Northern Ireland should be determined objectively, and set at a level that covers only those
legitimate and additional costs directly occasioned by teaching delivery.

The ‘pot’, so determined, should be distributed between trusts on the basis of each trusts
relative contribution to teaching delivery. Contribution should continue to be measured on
the basis of number of weighted student weeks delivered.

differential cost structures will remain observable between trusts because of the different
cost drivers at play (e.qg. clinical mix, research, teaching, medical training, regional
provision, organisational size/complexity). Some of these differences may indeed correlate
with undergraduate teaching but are not causally related to teaching. Such costs
differences, where determined to be legitimate, should be compensated for in a manner fit
for purpose — and should not be ‘lumped in’ with funding for undergraduate teaching. This
is important for transparency reasons, particularly with increasing student numbers and
widening of clinical placement settings.
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Analysis of funding for Postgraduate Medical Traini ng in the HPSS

Martin Spollen
February 2006

Introduction
This strand of work looks at the following issues:
potential benefits of accessing postgraduate medical trainees
distribution of training posts between trusts
levels of NIMDTA funding for training
joint appointments and their funding

the additional costs of the consultant’s contract

Potential Benefits of Accessing Postgraduate Medica | Trainees

Whilst the main focus of this analysis relates to the physical distribution and funding the
employment costs associated with postgraduate medical training there are clearly a range of
benefits associated with training posts. Whilst it is not within the scope of this study to attempt to
quantify these benefits, it is appropriate to identify in what ways they may manifest themselves.

Some of the benefits are directly related to the ability to access specialist trainees whilst others
arise as a result of holding accredited MDTA training status. For the purposes of this study we
have identified a range of benefits across a broad range of areas including Service, Organisational
and Educational and Research Benefits. Specific examples of these are provided below.

Enhancing service quality and clinical safety

Supporting emergency call and out of hours rotas

Providing enhanced level of service cover for clinics, theatre sessions and ward rounds
Providing cover for unplanned absence

Supporting specialist and regional service centre status

Enhanced ability to attract high quality staff

Supporting the delivery of service based and didactic undergraduate teaching programmes
Supporting the delivery of high quality medical research

Distribution of Training Posts

The Northern Ireland Medical & Dental Training Agency (NIMDTA) provided this study with
comprehensive information on the placement of medical training grades, and their funding
arrangements. Fig 1 & 2 shows the placement of training grades by trust.

Fig. 1: No. whole-time equivalents in training post s - All trusts
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The majority of medical training posts are placed in trusts providing acute hospital services, with
community trusts supporting relatively few such posts.
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Fig. 2: No. whole-time equivalents in training post s - Acute & Combined trusts only
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Looking at those trusts providing hospital-based care:

the relatively higher number of posts supported by the ‘golden 6’ trusts is clearly evident,
though within that, the relative scale of the Royal can be seen

the uneven distribution of registrar grades is notable. Around 50% of all posts in the Royal
and City are at this grade — but very few such posts are evident at Sperrin, Newry &
Mourne, Causeway, Down & Lisburn.

Levels of NIMDTA Funding for Training

Not all training posts are 100% funded (at the mid spine point) by NIMDTA. Where a post is not
100% funded, the employer trust must top up from their own resources.

Fig 4 shows the shortfall between the funding cover provided to trusts and the total aggregate cost
of employment. The total employment costs are based on the mid-spine point for each grade, plus
15% on costs.

The total cost is approximately £45.7m, compared to the funded element at £29.2m for the latest
year.
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Fig. 4: Funding provided by NIMDTA to trusts for me  dical training posts
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The percentage of estimated employment costs that is covered by NIMDTA funding ranges from
53% cover at N&W Belfast to 68% cover at Newry & Mourne.

Fig. 6: Funding gap between current funding levels and 100% reimbursement
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The total gap in funding is £16.5m. The majority of the funding gap occurs in trusts in the Eastern
area because relatively more posts are located here.
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Notwithstanding that all trusts are not 100% funded for all posts (some individual posts are 100%
funded) — the question arises as to whether all trusts are equally under funded within the available
NIMDTA funding quantum of £29.2m.

Fig. 7: Comparison of total NIMDTA % funding by tr  ust (aggregated across all posts)
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The weighted average level of NIMDTA funding covers 63.9% of employer costs. Fig 7 shows the
comparison between individual trusts and this average level — Fig 8 aggregates this analysis to
Board area level.
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Fig. 8: Comparison of total NIMDTA % funding by tru st (aggregated across all posts)
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Fig. 9: Funding gain/loss from move to equalise fun  ding % across trusts at current average level
(63.9%)

Fig 9 indicates that the effect of discrepancy in level of funding for posts, when considered across
all trusts in each Board area, is small and in the directions indicated.
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Joint Appointments

Joint appointments funding is provided to those trusts who receive input to clinical service, on a
pert time basis, from clinicians employed by Queens University of Belfast. These clinical
academics are engaged part time on University work (e.g. teaching and research), and part time in
delivering patient care and other clinical services for trusts.

Fig. 10: Funding for Joint Appointments
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Fig 10 shows the distribution of funding from DHSSPS to trusts to meet the costs of clinical
academics. It shows that only five trusts benefit from this additional funding — but mainly Royal
Group and City Hospital.

A total of £3.17m was distributed for Joint Appointment by DHSSPS in 2004/05 — all but 900k going
to the three trusts in the Eastern area.

There is doubtless benefit to both sides from maintaining and promoting links between academia
and trusts. However, we are not clear why this funding should be additional to normal revenue
streams, nor why other trusts should not be able to avail of a share of the additional resource. We
recommend that DHSSPS review its policy in this area.

Consultants’ Contract Additional Costs

Using information provided by DHSSPS, we have looked at the distribution of central funding to
support implementation of the new Consultants’ Contract in Northern Ireland. These addition funds
were allocated by DHSSPS directly to employing trusts — rather than being allocated as service
monies to Boards via the normal capitation funding mechanism.

Fig 14 compares the distribution of consultant posts and the share out of funding between trusts in
each Board area. The analysis confirms the treatment by DHSSPS.
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Fig. 14: Comparison - Extra funding share v consult ~ ant WTEs

L R=N=N-]
ao

Conclusion

This section has looked at a number of issues concerning the funding of medical training and
consultant posts.

Doctor in training grades are not funded at 100%, leaving a shortfall for trusts to fund

The percentage shortfall varies between trusts, but is slightly higher on average across the
Eastern area trusts. The issue is small in money terms, however, at an area wide level.

Some trusts receive additional monies to employ consultants on joint appointment
contracts. This is additional to normal revenue streams and potential unfair to trusts who
do not receive such additional support.

Monies to implement the new Consultants’ Contract was allocated directly to employing

trusts. In future, these additional costs could be captured in baseline funding allocated
under the capitation mechanism.
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Analysis of Undergraduate and Postgraduate Medical Training Funding in
the UK

Niall Thomson
October 2006

Introduction
This strand of work looks at the following issues:

current methods of funding undergraduate medical education in England, Wales and
Scotland

current methods of funding postgraduate medical education in England, Wales and
Scotland

Undergraduate Medical Education

Across all parts of the UK undergraduate medical and dental education is funded by allocations
from both the Higher Education Funding Councils (HEFC’s) and the NHS.

In all three nations, England, Wales and Scotland, the HEFCs fund the university component of the
training as part of the annual recurring grant settlement for each university. The HEFC
contributions are calculated according to the number of medical and dental students in each of the
relevant university departments. The procedures and rates differ can differ between the three
nations.

England and Wales

In England and Wales the NHS provides funds for undergraduate medical training from the Multi
Professional Education and Training budget (MPET). Created in 2001, MPET brought together the
fund for the Non-Medical Education and Training Budget (NMET), the Medical and Dental
Education Levy (MADEL), and the Service Increment for Teaching (SIFT). All these continue as
separately identifiable elements within the MPET programme.

The component that supports undergraduate medical and dental teaching is known as SIFT (the
Service Increment for Teaching) and is funded by a levy on the annual revenue allocations for
Primary Care Trusts. SIFT is intended to cover the revenue elements of all the additional costs
incurred by NHS care providers when supporting undergraduate training. As well as payments to
teaching and other hospitals, SIFT can support relevant activity by PCTs and general practice.

The levels of SIFT payments, differences between institutions in the types of activities and facilities
supported, and the overall effect of the mechanism on the development of medical training have
frequently been the subject of debate. For example, two early contributions noted that the SIFT
facilities component may be preserving historical infrastructure patterns and preventing
modernisation (Bevan, 1999 and Sheldon,1999).

SIFT was one of several routes by which NHS institutions gained additional funds to support
teaching and the introduction of MPET made the connection between the different funding streams
rather clearer. The funding now operates via a series of Service level agreements with Strategic
Health Authorities. But concerns remain and in recent years the allocation of funds, their use and
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student numbers have been subject to considerable scrutiny. The medical schools are now
required to provide standard annual reports on their activities and SIFT expenditure.

The current allocations are broadly based on projected student numbers, but there seems to be no
published formula (similar to that for the Unified Revenue Allocations) to account for the various
elements. The letter to SHA chief executives, setting out the 2005/6 allocations, described the core
mechanisms as follows:

“As normal, the majority of the DH allocations to individual SHAs is based on forecast
training populations with the balance of discretionary funding allocated according to Staff in
Post (SIP) adjusted for Market Forces Factor (MFF). However, this year the allocation of
discretionary funding has been smoothed slightly following discussion with SHA Workforce
Development Directors to ensure that no SHA receives less than 3% more.

Undergraduate medical and dental education funding (SIFT) is based on planned activity
including 3.7% for inflation. This compares well with PCT inflation provision once elements
such as quality and primary care costs (including drugs and public health funding) are
deducted from the latter. Unlike last year clinical placement funding for students above
planned growth is being provided at full-year levels.”

(Paragraphs from John Bacon'’s letter to SHA CEs — confirming 2005/6 MPET allocations —
7/10/2005)

Following a recent review and consultation, it looks likely that the subdivision of MPET into the
three historical elements will become less rigid - encouraging interdisciplinary and other cross-
support mechanisms. In consequence, the funding streams are likely to be renamed.

Scotland

In general, funding for undergraduate medical teaching in Scotland follows the same principles as
in England and Wales. The NHS contribution that supplements the HEFC grant is known as ACT
(Additional Cost of Teaching).

ACT has been under review since 2001 by the Standing Committee on Resource Allocation and
was researched in detail by MSA-Ferndale Consultancy (now part of the Tribal Group) and the
Alasdair Munroe and Colleagues from the Analytical Services Division of the Scottish Executive.
Part of the MSA-Ferndale work on this exercise was to develop a detailed bottom-up model for
costing undergraduate teaching. The model included costs for most of the activities involved in
undergraduate training in medical settings and took account of teaching and supervision
arrangements and economies of scale. This led to a greater understanding of the type and scale of
costs born by a variety of NHS institutions.

In making allocations for funding in Scotland, the additional costs likely to be incurred by medical
schools and other institutions providing undergraduate medical training are divided into direct and
indirect components. Both are revenue items: the former are those aspects that contribute directly
(and solely) to undergraduate training; the latter are usually funds to support that part of the normal
activities of a hospital that increase in volume or complexity because of the need to provide
teaching.

Following the review by the ACT sub-group a numbers of changes were accepted for these funding
streams. The main (accepted) recommendations from the review are as follows - reported here
verbatim from Ross Scott's Standing Committee on Resource Allocation Newsletter (no. 2 March
2004).
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Direct Costs

Allocation of funding for Direct Costs (circa £57M representing NHS Scotland’s input to
undergraduate teaching) will be distributed between the NHS Boards to take account
the location of where teaching takes place.

Reimbursement of the Direct costs of teaching for students will be weighted using
student weeks, with tariffs that reflect the differences ion costs of teaching for students
in each year group

The management of the direct cost funding (setting overall levels and the allocations
between Boards) will be the responsibility of NHS Education Scotland.

The implementation plan will be that NES will — in 2004-5 allocate to the 4 teaching
Boards (which will allocate to the other Boards) but from 2005-6 , NES will allocate to
all 15 Boards

The allocation to NES will increase in line with the percentage uplift given to special
HBs.

Indirect Costs

Indirect Costs (of teaching in major teaching hospitals) will be distributed to the four
teaching Boards on the basis of the Arbuthnott resource allocation formula (see note
below)

The amount of Indirect ACT will in 2004-5 be £29M (taken to be the balance from the
original ACT after Direct Funds are allocated

In future years the level of indirect costs will be adjusted along with Unified Budgets as
part of the normal resource allocation process”

Note: The Arbuthnott formula is an “additional needs correction” used in the main healthcare
revenue allocation stream to vary the basic age-sex weighted capitation shares to take account of
the socio-economic circumstances and associated morbidity of local populations.

Postgraduate Medical Education

In all three nations, England, Wales and Scotland, the funding for postgraduate medical education
is linked to forecast training populations, however there are some differences in the manner by
which this is implemented.

England

In England the Department of Health makes allocations to Strategic Health Authorities (SHA'S)
through the direct to NHS provides funds for undergraduate medical training from the Medical and
Dental Education Levy (MADEL) as part of the Multi Professional Education and Training budget
(MPET).

MADEL is based on 100% of the funded postgraduate student numbers, however, for 2005/06 the
actual contribution to basic salary (including employer’s costs) has been reduced by one spine
point. This represents an additional cost pressure on SHA’s of £50m nationally which may be
passed onto Trusts to manage via vacancy savings or alleviate at local discretion by topping up
with the SHA share of MPET residual discretionary funds. Additional salary components relating to
service elements (e.g. out of hours working) are funded directly by Trust's through their service
based income.
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Additional funding has been made available to reflect proposed growth in postgraduate medical
training posts based on recommendations from the National Workforce Review Team. These
include significant growth in GP Registrar numbers, shortage specialties and Pre Registration
House Officers

Scotland

In Scotland the Scottish Executive Health Department allocates funding for postgraduate medical
education to NHS Education Scotland (NES), a national body whose role is to help provide better
patient care by designing, commissioning, quality assuring and, where appropriate, providing
education, training and lifelong learning for the NHS workforce in Scotland .

NES subsequently enters into 3 year Training and Service Agreements with Health Boards which

specify the level and standards of training to be provided. NES will provide basic salary funding in
return for which the Board will provide facilities for the postgraduate medical and dental education
of doctors and dentists in the training grades. The banding element of training grade salaries (i.e.
the service component related to out of hours cover) remains an employer responsibility.

Funded establishments are identified and agreed at the beginning of each financial year, however,
these are subject to alteration during the course of the agreement and through the addition,
reduction, conversion or transfer of posts.

The value of agreements is based on the planned training numbers, however, there are differential
arrangements for rate reimbursement by grade of staff as detailed below.

PRHO - 1*" point of prevailing PRHO salary scale, as notified annually by SEHD
SHO - 3™ point of prevailing SHO salary scale, as notified annually by SEHD
SpR - 4" point of prevailing SpR salary scale, as notified annually by SEHD

In addition to basic salary costs funded employer’s National Insurance and superannuation
contributions are also included in the values. Rates payable are calculated annually by NES on
this basis and notified to the Board.
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Technical Annex 2 — Regional / Specialist Services
Costs
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Estimating Board and Provider Costs in Northern Ire land with particular
reference to Province-wide Hospital Services

Tony Hindle
February 2006

Introduction

This research has been carried out in relation to a current review of funding arrangements for
Health and Social Services Boards (HSSB) in Northern Ireland with particular reference to acute
hospital services.

This review has two main strands: (a) capitation funding based of the estimation of needs for
service within Board areas and (b) hospital costing. This paper focuses on aspects of the hospital
costing strand.

The main emphasis has been on the estimation of provider and Board costs subject to alternative
costing methods or scenarios. A particular issue that had been identified concerns the impact on
costs faced by Boards of cross-boundary flows of episodes and attendances particularly into
Eastern Board hospitals that provide Province-wide services — often referred to as Regional
services.

Prior to this research little objective study had been carried out on the levels and nature of cross-
boundary flows or on the costs of these flows. Although service level agreements (between
providers and Boards) were extant it was far from clear that these agreements reflected costs with
sufficient accuracy.

In this research the initial step was to estimate flow costs using the provider trust reference costs to
derive the costs of episodes and attendances and, via information on geographical residence of the
patients, attribute these costs back to the HSSB. However, a number of issues were identified
associated with this costing method:

The method of costing was thought to underestimate the costs of the more complex episodes of
treatment vis-a-vis the more routine episodes especially in hospitals providing regional services.
This could arise because of the way important components of cost are allocated without direct
reference to whether or not the more specialised treatments are required.

In this research this issue has been investigated by estimating the inherent complexity or relative
costliness of episode flows using Health Resource Group (HRG)-based average costs obtained
from NHS sources. A method of adjusting the trust-based reference costs — on the basis of these
findings — has been developed.

Costing based on the methods outlined above is predicated on the recovery of provider costs —i.e.
cost flows must result in each provider recovering the total cost (by specialty) reported in the
financial returns. However, there has also been interest, mainly in preparation for the possible
introduction of ‘payment by results’ as currently being introduced within the NHS, in the implications
for costed flows of relaxing these constraints.
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Two versions of this approach have been explored in this research:
Using costs derived from HRG-based average costs across Northern Ireland as a whole

Using costs derived from HRG-based specialty average costs across Northern Ireland as a
whole

As a final component of this work the relationships between the Trust-based reference costing
methods and the findings arising from relaxing the provider cost recovery constraints have been
studied to determine whether differences are related to the scale or size of the various provider
activities.
In summary the sections below cover:
Costings derived from Trust-based Reference Costs
Costings derived from Trust-based Reference Costs adjusted for Relative Complexity of Flows
Costings derived by relaxing Provider Cost Recovery Constraints

Scale Related Findings

This paper concludes with a section on Conclusions and Implications — particularly with respect to
funding implications.

Costings derived from Trust-based Reference Costs
Introduction

Databases have been supplied to the researcher covering all episodes of treatment in Northern
Ireland hospitals for the year 2003/4. Costs have been appended to each episode using the Trust-
based reference costs to estimate the total episode cost.

These databases cover inpatients, day cases and outpatients. There are a large number of
variables including: hospital, trust, age and sex, residence location, admit method, classification
(day case, inpatient etc), specialty, HRG, diagnoses, operations, stay durations and many more.
Selections of variables and episodes have been extracted into excel workbooks with the specific
purpose of analysing the costs of flows between Board areas and hospitals at specialty level for
inpatients, day cases and outpatients and subsequently to model the effects on such cost flows of
alternative costing assumptions or scenarios.

Total Cost Flows

Table 1 shows the total costed flows obtained between Boards and provider Trusts.
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Table 1: Total Cost Flows

Trust Eastern Northern Southern Western Total
Mater Infirmorum £19,044,077 £7,551,067 £861,787 £154,015 £27,610,946
Belfast City £75,495,572 £20,348,248 £8,514,330 £5,034,423 £109,392,573
Royal Group £101,184,402 £34,185,775 £19,905,626 £8,576,702 £163,852,505
Green Park £26,044,397 £8,883,869 £6,291,126 £2,430,119 £43,649,511
UC&HT £63,245,867 £4,757,303 £2,119,413 £848,044 £70,970,627
Down Lisburn £31,425,118 £896,864 £3,495,790 £23,452 £35,841,224
United £1,046,026 £82,169,792 £275,822 £206,310 £83,697,950
Causeway £176,095 £28,825,391 £258,742 £1,350,809 £30,611,038

Armagh & Dungannon £0 £0 £3,122,515 £0 £3,122,515
Craigavon Group £1,100,052 £2,414,890 £58,999,880 £490,104 £63,004,926
Newry & Mourne £774,678 £35,307 £27,423,287 £10,885 £28,244,157
Altnagelvin £129,767 £3,248,980 £398,971 £57,703,356 £61,481,074
Sperrin Lakeland £72,212 £153,753 £1,885,949 £34,346,386 £36,458,300
Total £319,738,263 | £193,471,239 £133,553,240 £111,174,605 £757,937,347
Proportion 42.19% 25.53% 17.62% 14.67%

It should be noted that only episodes for which all the required variables in a minimum data set
have a value have been included in this analysis.

The minimum data set for inpatients and day cases is:

Hospital

Trust

Specialty (as designated in the source data base)

HRG

Board of Residence

Method of Admission (Elective, Non-Elective, Maternity and Transfer)

Classification (Inpatient, Day Case)

Only Northern Ireland residents who are NHS patients have been included.

The minimum data set for outpatients is as above apart from method of admission and
classification.

Thirty seven (37) specialties have been included — these specialties include geriatric medicine and
obstetrics which, although not formally regarded as acute specialties, are nevertheless treated in
the acute hospitals within the Province.

It should be noted that all analyses have been undertaken at hospital by specialty level and
detailed results are available at this level. Some of the detailed results are described below but the
reader should refer to Appendix 1 for more detailed information on this.

Accuracy of Estimates
Cost summaries for specialties by provider by method of admission (elective, non-elective etc) and
classification (day case, inpatient etc.) are available from the DHSS&PS. Thus, apart from the

costing of residential Board episodes, directly comparable information is available from these
summaries.
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Detailed comparisons have been made between these cost summaries and the results of the
modelling described here. Although there are differences these are generally very small and overall
these differences appear to be less than 1%. Furthermore most of the differences that are
observed can be explained.

Proportional Cost Flows
From the perspective of the purposes behind this research perhaps the most important information
concerns the sharing of cost between Boards. This sharing varies greatly between specialties as
shown in Table 2.
The variability in these data confirms the inadequacy of ‘specialty’ as a way of grouping episodes —
similar patients, with similar needs and similar treatments might well be assigned different
specialties dependent on the hospital of treatment. Widely recognised difficulties of this sort occur
such as geriatric medicine where general medicine is the main alternative specialty and in many
other specialties — gastroenterology, plastic surgery, paediatric dentistry, infectious diseases and
others.
Groupings of similar specialties can help to highlight more adequately any systematic differences in
Board costs between different areas of work. A grouping that has been used in previous research
is as follows:

Medical Group:

Thoracic medicine, rheumatology, neurology, nephrology, oncology, haematology,

gastroenterology, endocrinology, dermatology, cardiology, general medicine, rehabilitation,

palliative medicine, pain management, infectious diseases, genitourinary medicine and dental

medicine specialties

Surgical Group:

General surgery, plastic surgery, trauma and orthopaedics, ophthalmology, ENT, oral surgery,

accident and emergency, anaesthesia, neurosurgery, cardiac surgery, gynaecology, thoracic

surgery, urology

Obstetric Group:

Obstetrics, well babies, ante natal outpatients

Paediatric Group:

Paediatric dentistry, paediatrics, paediatric surgery, paediatric neurology

Geriatric Medical Group:

Geriatric medicine

This grouping is helpful but some major problems of comparing ‘like with like’ remain — particularly
the interactions between general medicine and geriatric medicine.
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ds — Specialties

Specialty
Thoracic Medicine
Rheumatology
Neurology
Nephrology
Oncology
Haematology
Gastroenterology
Endocrinology
Dermatology
Geriatric Medicine
General Surgery
Cardiology
General Medicine
Plastic Surgery
Trauma & Orthopaedics
Opthalmology
Rehabilitation
Palliative Medicine
Pain Management
Infectious Diseases
ENT
Oral Surgery
A&E
Anaesthesia
Neurosurgery
Cardiac Surgery
Gynaecology
Thoracic Surgery
Urology
Obstetrics
Paediatric Dentistry
Paediatrics
Well Babies
Paediatric Surgery
Paediatric Neurology
GU Medicine

Dental Medicine Specialties

Eastern
59.82%
46.56%
41.27%
57.74%
43.63%
53.39%
30.38%
43.13%
35.97%
49.67%
39.27%
35.15%
44.13%
50.69%
45.82%
47.66%
53.59%
0.03%
24.51%
1.89%
40.29%
39.60%
37.89%
46.20%
43.16%
46.14%
36.74%
46.93%
38.12%
37.47%
70.32%
30.44%
3.45%
50.16%
48.24%
63.95%
86.07%

Northern
17.84%
30.31%
26.82%
25.64%
33.79%
22.29%
50.75%
23.94%
22.24%
15.24%
26.50%
28.92%
27.80%
23.64%
22.94%
22.93%
20.58%
67.49%
30.28%
97.17%
20.70%
22.79%
31.38%
36.20%
23.98%
21.48%
28.86%
27.62%
22.64%
24.73%
11.74%
24.71%
94.90%
19.04%
19.48%
15.68%

0.00%

Southern
15.89%
19.48%
19.59%
12.35%
13.70%
12.29%
18.39%
25.83%
29.20%
20.83%
18.34%
17.90%
14.65%
15.02%
16.24%
17.38%
11.22%

2.01%
29.78%
0.94%
20.60%
14.05%
18.51%
7.70%
17.05%
19.69%
16.16%
12.86%
22.65%
20.83%
17.19%
18.86%
0.20%
21.31%
20.31%
4.19%
13.93%

Western
6.46%
3.64%

12.31%
4.27%
8.87%

12.03%
0.47%
7.10%

12.58%

14.26%

15.89%

18.04%

13.42%

10.66%

15.00%

12.03%

14.61%

30.47%

15.44%
0.00%

18.42%

23.55%

12.22%
9.90%

15.81%

12.69%

18.24%

12.59%

16.58%

16.97%
0.76%

25.99%
1.45%
9.49%

11.98%

16.18%
0.00%

Table 3 below shows the sharing of costs between Boards for these specialty groups.

These results, as expected, are less variable than individual specialties and suggest significant

systematic differences between Boards. Medical specialties cost appears particularly higher than
‘expected’ in Eastern and possibly Northern Board areas whereas obstetrics and paediatrics are
higher than ‘expected’ in Southern and Western Board areas: probably resulting from population

demographics.
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Table 3: Proportional Cost Flows for Specialty Grou ps

Group Eastern Northern Southern Western

Medical Group 43.86% 27.63% 15.78% 12.74%
Surgical Group 40.93% 25.90% 17.88% 15.28%
Obstetrics 36.82% 26.07% 20.43% 16.67%
Paediatrics 35.94% 23.06% 19.25% 21.74%
Geriatric Medicine 49.67% 15.24% 20.83% 14.26%

Overall 42.19% 25.53% 17.62% 14.67%

As indicated above, particular care needs to be taken in interpreting the geriatric medical group
results because this specialty is defined differently in different hospitals and also is found in small
hospitals not included in this research. These difficulties probably explain the high share in the
medical group and the low share in the geriatric medical group in the Northern Board where a
number of main hospitals do not have a geriatric medicine specialty.

Contributions of Cost Components to Cost Flows

Costs can be broken down into various components — especially Inpatient HRG costs, Day Case
HRG costs, excess bed day costs, outpatient costs, and A&E costs. Table 4 shows these results.

Table 4: Proportional Cost Flows for Main Cost Comp  onents

Group Eastern Northern Southern Western

HRG Inpatients 43.58% 23.72% 17.26% 15.44%
HRG Day Cases 39.95% 29.83% 15.16% 15.06%
Excess Bed Days 38.37% 28.33% 19.02% 14.27%
Outpatients 43.13% 24.51% 19.00% 13.36%
A&E 38.54% 31.73% 17.26% 12.47%

Overall 42.19% 25.53% 17.62% 14.67%

These cost components differ somewhat less than is the case for specialty groups.
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Episode Flows (Inpatients and Day Cases)

The model allows episode flows between Boards and providers to be assessed and compared with
cost flows.

This is illustrated in Table 5 for inpatients and day cases combined for all specialties combined.

Table 5: Cost Shares compared with Episode Shares ( IP plus DC)

Ratio of Cost to Episodes Eastern Northern Southern Western Overall
Mater Infirmorum 0.83 0.83 0.88 0.81 0.83
Belfast City 1.02 0.97 1.02 1.07 1.01
Royal Group 1.15 1.28 1.39 1.61 1.22
Green Park 3.04 2.39 2.44 2.90 2.78
UC&HT 0.74 0.84 0.64 0.78 0.74
Down Lisburn 1.09 0.97 1.02 0.95 1.08
United 0.87 0.93 0.90 0.87 0.93
Causeway 1.04 1.08 0.92 1.10 1.08
Armagh & Dungannon 7.85 7.85
Craigavon Group 0.77 0.66 0.77 0.77 0.76
Newry & Mourne 0.97 0.99 0.94 0.83 0.94
Altnagelvin 1.05 0.86 1.06 0.86 0.86
Sperrin Lakeland 0.85 0.87 0.90 1.00 0.99
Overall 1.03 1.02 0.94 0.97

This table computes the share of total cost in each cell of the matrix divided by the share of total
episodes in each cell. It shows that cost sharing does not equate with episode sharing.

Overall it shows that Eastern and Northern Board have a greater share of costs than of episodes of
treatment and that the Southern and Western Boards have a greater share of episodes than costs.

The results also show that overall costs per episode differ greatly between providers with A&D,
Green Park and the Royal Group being particularly ‘expensive’ in this sense and Ulster, Craigavon
and Mater being particularly ‘inexpensive’. This result is likely to be mainly a reflection of the
differences in casemix between the provider trusts.

Costings derived from Trust-based Reference Costs a  djusted for Relative Complexity of
Flows

Background

Some hospitals (especially in the Eastern Board) carry out work widely across the Province
sometimes referred to as regional specialty work. The episode costing methods currently in use
apportion some components of cost to HRG categories within this workload without necessarily
reflecting accurately the actual degree of specialist and/or complex treatments likely to be involved:
specifically, non-specialised cases are being over-costed and, conversely, specialised cases are
being under-costed.

This method of apportioning costs could disadvantage the ‘home’ Board (within which the hospital

providing the service is located) because the proportional complexity level of work carried out for
the ‘home’ Board is likely to be lower than work carried out for other Boards.
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The aim of this research has been to explore this hypothesis and, for specialties where this
proposition is confirmed, estimate the quantum of cost disadvantage to the ‘home’ Board and,
conversely the cost ‘advantage’ to ‘away’ Boards.

General Observations concerning Episode Flows from Geographical Areas to Hospitals

Specialties for which regional specialisation is likely to be a factor can be determined by exploring
the ‘reach’ of any selected provider’'s service across the Province — some specialties are wholly
regional and supplied only by one hospital whereas others are partially regional where there are a
number of service locations but nevertheless a dominating one. Even a service — such as general
surgery — that is widely provided might well contain elements of the service that are regional.

To lllustrate:

A Cardiac Surgical service is provided only by one provider — the Royal Group of Hospitals (RGH)
— and the flows cover the whole of the Province as shown in Figure 1.

Figure 1: Flows Rates into RGH for Cardiac Surgery
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The flow rates per head of age/sex/need weighted population appear unaffected by the Board of
origin. Although there is variability in this measure there is no discernable geographical pattern.

The complexity-related cost effects for this specialty are likely to be small — since everyone uses
the service in presumably the same ways and for the same clinical purposes.

The Plastic Surgical service falls into a more intermediate category. In this case there are a small
number of services but a dominant provider (Ulster) and all providers are located in the Eastern

Board.
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Figure 2 shows the flow rates per head of age/sex/need weighted populations for this specialty.

Figure 2: Flows Rates for Plastic Surgery (All Prov iders)
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Unlike for cardiac surgery in this case there is a distinct flow pattern with the overall rate for home
Board districts — the seven districts on the left hand side of this chart — significantly higher than for

the ‘away’ districts.

In this specialty it is possible that the ‘home’ districts are referring a higher proportion of non-
complex or routine cases and, if so, we might expect the ‘true’ average cost of such cases to be
lower than for episodes flowing in from external Boards: an effect that might be concealed in the
costing methods currently employed.

Even in relation to a very widely available specialty — e.g. general surgery — there might still be
some components of the service that are provided on a wide regional basis.

lllustrating this possibility Figure 3 compares the largest (day cases plus inpatients) provider of
general surgical services in Northern Ireland — Craigavon Area — with the RGH.

The ‘reach’ of the two hospitals across the Province is different and it is the Belfast hospital that
shows a wider foot print.

It can be seen in Figure 3 (using a logarithmic scale to reveal the effect more clearly) that the RGH
receives significant numbers of episodes from most districts in the province whereas Craigavon
has very few or zero episodes from many districts and appears to be more locally focussed. Hence
there might be a degree of ‘specialisation’ even within a generally available specialty giving rise to
a potential for differential cost effects.
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Figure 3: Hospital Reach in General Surgery

Craigavon and RGH Flows
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In summary, it is clear that some hospitals — mainly in the Eastern Board — have a wide reach
across the Province. In some specialties where this wide reach is apparent, the flow rates per head
of weighted population (to the relevant hospitals) are significantly higher in the ‘home’ Board than
elsewhere.

It is plausible that an episode that is referred into a regional centre from an external Board is likely
to be: () More complex on average than an episode in the same specialty that is treated within this
same Board and also (b) More complex on average than an episode from the ‘home’ Board treated
in the centre.

Clearly this is a hypothesis that needs to be tested.
Estimating Relative Complexity

The hypothesis outlined above cannot be evaluated using observed costs — as, for example, costs
obtainable from the Trusts by Specialty HRG Reference Costs. It is precisely these observable
costs that could be concealing the effects that we wish to identify and the costs required need to be
independent of the costing methods currently in use within Northern Ireland.

It is considered by the researcher that the NHS-wide HRG-based reference costs are the best
available source of the information required. The proposition is that where an average NHS
reference cost for an HRG category is higher than for another HRG category it is the former
category that is the ‘more complex’ in the sense meant here: in that its inherent costliness is higher.
NHS sources are preferable to NI sources for this information because the sample sizes on which
average reference costs are based are much larger. Using equivalent NI average HRG cost
information would not be as suitable because many relevant averages would be based on very
small numbers of hospitals: and, hence, clearly overly dependent on current costing methods.
There is evidence to support the main proposition being made and Table 6 shows an example for
surgical episodes in ophthalmology.
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Table 6: Average NHS Reference Costs — Admitted Pat ients Ophthalmology

HRG Description NHS RC (DC + IP)
B18 Oculoplastic High Complexity £675
B21 Orbit / Lacrimal High Complexity £937
B25 Ocular Motility Redo / Adjustable / High Complexity £648
B31 Surgical Retina High Complexity £755
B23 Cornea / Sclera Intermediate / High Complexity £983
B28 Glaucoma / Uvea High Complexity £653
Average = £775
B13 Phakoemulsification Cataract Extraction and Insertion of Lens £549
B14 Non Phakoemulsification Cataract Surgery £579
B17 Oculoplastic Intermediate  Complexity £599
B20 Orbit / Lacrimal Intermediate  Complexity £719
B24 Ocular Motility Intermediate  Complexity £744
B27 Glaucoma / Uvea Intermediate  Complexity £629
B30 Surgical Retina Intermediate  Complexity £610
Average = £633
B15 Other Lens Surgery Low Complexity £482
B16 Oculoplastic Low Complexity £451
B19 Orbit / Lacrimal Low Complexity £395
B22 Cornea / Sclera Low Complexity £514
B26 Glaucoma / Uvea Low Complexity £440
B29 Surgical Retina Low Complexity £378
Average = £443

Table 6 shows that generally the more complex groups of HRG within this example specialty have
a higher expected cost than the less complex: with averages of £775, £633 and £433 respectively.

Each individual episode within the 2003/4 episode database supplied by the DHSS&PS for this
research have been assigned an NHS reference cost and these costs can then be accumulated by
hospital, specialty and Board area of residence. For each hospital and specialty these costs can be
further grouped into costs for ‘away’ Board episodes and ‘home’ Board episodes: where ‘away’ can
be defined as all non-home Boards collectively or as individual Boards.

A t-test has been used to assess the statistical significance of the mean differences. The total
number of hospital by specialty combinations observed in the databases is 551 and the number of
cells where ‘away’ costs are significantly higher than ‘home’ costs at the 1% level is 44: or around
8% of the total.

More detail on this analysis is found in Appendix 2.

Modelling the Cost Effects of Relative Complexity

NHS Reference Cost Analysis

The approach that has been taken can be illustrated using as an example the Plastic Surgical
service provided by the Ulster Group. The episode database provides the basic episode
information shown in Table 7.
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Table 7: Plastic Surgery Episodes at Ulster Group

DHSSPS Cost Study

Ulster - Plastic East North South West Total
Day Cases 970 310 152 194 1626
IP Electives 398 178 136 97 809
IP Non Electives 661 397 293 211 1562
Totals 2029 885 581 502 3997

It should be noted that the episodes included in Table 7 are episodes for which all relevant
information is available in the database: Residence, method of admission, classification and HRG.
Running these episodes through the NHS reference costing procedure gives the unit costs shown
in Table 8.

Table 8: NHS Reference Costs for Plastic Surgery at  Ulster Group

Ulster - Plastic East North South West
Day Cases £512 £546 £552 £518
IP Electives £1,757 £1,814 £1,775 £1,814
IP Non Electives £1,337 £1,316 £1,352 £1,395
ALL £999 £1,129 £1,225 £1,110
Home UC £999
Away UC £1,153
Away / Home Ratio 1.15

The key estimate used in the cost effects modelling is the away to home ratio shown at the bottom
of Table 8.

Mathematical Model

The main aim of the model is to apply the complexity ratio derived in Table 8 to the observed
actual costs in the hospital and specialty concerned (Ulster — Plastic Surgery) subject to the
constraint that the total costs of treatment must remain unchanged. For any given hospital and
specialty combination the method requires:
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Measure Symbol
Number of home episodes En
Number of away episodes Ea
The overall average unit cost c
The ratio derived from Table 3 Tij

Variables that must be estimated in the calculations are: ,and |— the expected unit costs of away
and home episodes respectively based on the relative complexity ratio obtained from the NHS
reference cost analysis.

We can write two equations for the total cost (C;) of any hospital by specialty activity:
Cij=(En+EyxcC
Ci=(nXEn)+(axEy)
Hence:
(En+Ea)Xxc=( nXEn)+(axEd)..1
However:
a=TIiX p
Substituting this result into expression 1 and rearranging gives:

h=(En+Ea) X )/ (En+ (xEd)...2

This provides the value for  which can be used to provide the value for ,in:

a=TljX n

Note that this model is easily extended to include more than one ‘away’ category — e.g. individual
external Boards rather than all external Boards as used in this example.
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Results for Plastic Surgery at Ulster Group

The required input data are shown in Table 9.

Table 9: Inputs for Mathematical Model for Plastic Surgery at Ulster

Measure Symbol

Number of home episodes 2,029
Number of away episodes 1,968

The overall average unit cost £1,233
The ratio derived from Table 3 1.15

Expression 2 gives for ‘home’ unit cost:

(3997 x £1,233) / (2,029 + (1.15 x 1,968)) = £1,148

For away unit cost we have:

£1,148 x 1.15 = £1,320

Clearly this can be easily checked to ensure that total cost remains unchanged using the equality:
(£1,148 x 2,029) + (£1,320 x 1,968) = (3,997 x £1,233)

The savings to the home Board can now be estimated as:

(2,029 x £1,233) — (2,029 x £1,148) = £172,465

Note that this illustration has used the rounded cost data shown in the Tables above and the final
result will somewhat different since precise unit costs and ratios are used.

Estimating Overall Annual Eastern Board Savings

The approach is not, in principle, limited to the evaluation of Eastern Board ‘savings’ and some
hospitals and specialty combinations (located in other Boards) do exist where ‘away’ episodes are
significantly more costly than ‘home’ episodes. However, very few episodes flow out of the Eastern
Board to other hospitals and, hence, costs faced by the Eastern Board are largely unaffected by
inter-Board flows between other Boards and there is probably little of material relevance in
estimating any re-balancing of costs between the other Boards.

The main aim has been that of estimating the reduced cost faced by the Eastern Board and the
consequential increased costs faced by the other Boards for episodes flowing into the Eastern

Board hospitals.

The total cost saving across these hospitals and specialties has been estimated, using the
mathematical model described above, as £5,982,574 for the year 2003/4.
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Table 10: Specialty Cost Saving Effects for Eastern Board from Eastern Board Providers

(£'000)
3 P =
L ) ] %) o) | = =
Specialties a3 s ) Q T < < Q 14
8) 3 g g 8 8 8 g <
< ® 3 S 3
Z B g
Cardiology £279 £0 £0 £0 £53 £0 £302 £0 £633
Gastroenterology £35 £0 £0 £0 £0 £0 £0 £0 £35
GU Medicine £0 £0 £0 £0 £0 £0 £9 £0 £9
Haematology £480 £0 £0 £0 £0 £0 £0 £0 £480
Oncology £730 £0 £0 £0 £0 £0 £0 £0 £730
Nephrology £190 £0 £0 £0 £19 £0 £0 £0 £209
Neurology £0 £0 £0 £0 £0 £0 £0 £0 £0
Thoracic Medicine £73 £0 £0 £0 £0 £0 £0 £0 £73
ENT £157 £1 £0 £0 £3 £0 £134 £0 £295
General Surgery £590 £0 £102 £0 £0 £0 £865 £0 £1,557
Neurosurgery £0 £0 £0 £0 £34 £0 £0 £0 £34
Gynaecology £106 £0 £0 £0 £0 £0 £0 £0 £106
Opthalmology £0 £0 £9 £0 £0 £0 £64 £0 £72
Oral Surgery £0 £0 £0 £0 £0 £0 £0 £45 £45
Plastic Surgery £0 £0 £0 £0 £30 £0 £122 £179 £330
Thoracic Surgery £0 £0 £0 £0 £0 £0 £167 £0 £167
T&0 £0 £0 £0 £106 £21 £0 £195 £142 £465
Urology £55 £0 £0 £0 £0 £0 £0 £0 £55
Obstetrics £0 £0 £0 £0 £0 £65 £0 £152 £217
Paediatric Dentistry £0 £0 £0 £0 £0 £0 £0 £16 £16
Paediatric Surgery £0 £0 £0 £0 £85 £0 £0 £0 £85
Paediatrics £0 £0 £0 £0 £124 £221 £0 £0 £345
Paediatric Neurology £0 £0 £0 £0 £25 £0 £0 £0 £25
Totals £2,694 £1 £111 £106 £393 £287 | £1,857 [ £535 | £5,983

Table 10 shows how the cost savings to the Eastern Board arise by specialty and provider hospital.
Note that only statistically significant ‘away’ to ‘home’ ratios have been used to compute these
effects.

Estimating the Sharing of Extra Costs to Other Boar  ds

Clearly, given the binding constraint that all provider total costs by specialty must be recovered any
savings to the Eastern Board must be matched by extra costs to other Boards.

Two methods have been explored for assigning the savings to the Eastern Board as loses to the
other Boards:

using a single ratio of ‘away’ to ‘home’ (by specialty) and applying this ratio to all three other
Boards

using an individual Board ratio for each of the other Boards
These alternatives are discussed in detail in Appendix 2.
In practice, the differential effects of the alternatives are relatively small and only the results from

the use of a single ratio for all ‘away’ Boards are presented here. Table 11 shows the allocation of
extra costs to the Northern, Southern and Western Boards and the provider source of these costs.
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Table 11: Gains and Loses to Boards

Trust Eastern Northern Southern Western
Mater Infirmorum -£110,699 £97,573 £11,136 £1,990
Belfast City -£2,694,413 £1,617,446 £676,789 £400,177
Royal Group -£2,536,386 £1,383,612 £805,647 £347,128
Green Park -£105,948 £53,463 £37,860 £14,625
UC&HT -£534,526 £329,189 £146,656 £58,682
Down Lisburn -£603 £122 £477 £3
Total -£5,982,574 £3,481,405 £1,678,565 £822,604

This Table shows that the Northern Board takes a large share of the extra costs (58%) with the
Southern Board (28%) and the Western Board (14%).

Overall result
The analysis described above allows a total cost flow matrix to be derived (between Boards and
provider trusts) that is directly comparable with the matrix shown in Table 1 that uses Trust-based

reference costs without adjustment for relative complexity. Table 12 shows this matrix.

Table 12: Total Cost Flows — Adjusted for Relative =~ Complexity

Trust Eastern Northern Southern Western Total
Mater Infirmorum £18,933,378 £7,648,640 £872,923 £156,005 £27,610,946
Belfast City £72,801,159 £21,965,694 £9,191,119 £5,434,600 £109,392,573
Royal Group £98,648,016 £35,569,386 £20,711,273 £8,923,830 £163,852,505
Green Park £25,938,448 £8,937,333 £6,328,986 £2,444,744 £43,649,511
UC&HT £62,711,341 £5,086,491 £2,266,069 £906,725 £70,970,627
Down Lisburn £31,424,515 £896,987 £3,496,267 £23,455 £35,841,224
United £1,046,026 £82,169,792 £275,822 £206,310 £83,697,950
Causeway £176,095 £28,825,391 £258,742 £1,350,809 £30,611,038
Armagh & Dungannon £0 £0 £3,122,515 £0 £3,122,515
Craigavon Group £1,100,052 £2,414,890 £58,999,880 £490,104 £63,004,926
Newry & Mourne £774,678 £35,307 £27,423,287 £10,885 £28,244,157
Altnagelvin £129,767 £3,248,980 £398,971 £57,703,356 £61,481,074
Sperrin Lakeland £72,212 £153,753 £1,885,949 £34,346,386 £36,458,300
Total £313,755,689 | £196,952,644 £135,231,804 £111,997,210 £757,937,347
Proportion 41.40% 25.99% 17.84% 14.78%

The overall proportional sharing of costs between Boards (E, N, S and W) has changed (from
Table 1 to Table 12) from:

42.19%, 25.53%, 17.62%, 14.67% to

41.40%, 25.99%, 17.84%, 14.78%
Further information and findings are found in Appendix 2.
Costings derived by relaxing Provider Cost Recovery Constraints
Introduction
The research described above has explored the costing of episode flows from Boards to provider
Trusts using current Trust reference cost sources and has estimated the current costs that need to
be recovered by Trusts and where these costs arise in terms of current Board areas. However

costs can be assessed in a number of alternative ways that reflect different purposes: what the
derived costs are aiming to illuminate.
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In particular, we might not wish to accept that all hospitals are necessarily delivering equivalent
levels of cost effectiveness and that the hospitals should be costed independently of the actual
costs reported at a given point in time: as a way of providing incentives to improvement and
change.

Two alternative scenarios have been investigated in this study:
The costing of episodes using average HRG-based costs across Northern Ireland as a whole

The costing of episodes using average HRG-based costs by specialty across Northern Ireland
as a whole

In both cases averages have been derived from the Trust-based reference cost database using
method of admission and classification categories but the second method has constrained these
averages by specialty also i.e. overall Northern Ireland total specialty costs remain as these are
reported in the financial returns.

In both cases the total provider costs are unconstrained and are emergent quantities from the
modelling.

Average Cost Methodology

For any defined category — by method of admission, classification and specialty (second method)
the total episode costs by HRG in the database have been obtained and divided by the number of
episodes to give an average or ‘expected’ HRG cost. This cost is then appended to each qualifying
episode within the extracted excel workbooks.

It should be noted that the original episode costs include excess bed day costs.

This method has been applied only to inpatients and day cases and outpatient costs have not been
modified in any way — the HRG approach is not applicable in relation to these attendances.

For example: for HRG category - C06 - Minor Medical Head, Neck or Ear Diagnoses >69 or w cc —
for inpatient non-electives we have a cost of £30,262 in ENT and £35,576 in general medicine with
27 and 15 episodes respectively.

Thus the method 1 average episode cost is £1,567 and for specialties (method 2) it is ENT, £1,121
and GM, £2,372 respectively.

Overall Cost Flow Results

Tables 13 and 14 show the overall costs by Provider and Board for the two costing methods. These
matrices can be directly compared with the cost flows shown in Table 1.
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Trust Eastern Northern Southern Western Total
Mater Infirmorum £20,352,488 £7,807,766 £2,185,826 £155,407 £30,501,487
Belfast City £69,777,729 £18,317,032 £7,517,061 £4,304,834 £99,916,656
Royal Group £100,312,772 £30,966,913 £17,489,371 £7,109,832 £155,878,888
Green Park £13,930,522 £5,588,078 £3,786,644 £1,283,981 £24,589,225
UC&HT £87,343,617 £5,343,344 £2,595,874 £992,631 £96,275,466
Down Lisburn £27,002,297 £841,781 £3,174,176 £21,846 £31,040,100
United £1,063,071 £80,727,867 £271,383 £211,312 £82,273,633
Causeway £145,590 £24,677,680 £250,869 £1,212,030 £26,286,168
Armagh & Dungannon £0 £0 £1,992,064 £0 £1,992,064
Craigavon Group £1,337,700 £2,814,234 £70,827,039 £570,877 £75,549,850
Newry & Mourne £792,215 £35,775 £27,852,611 £13,059 £28,693,661
Altnagelvin £152,913 £3,576,605 £443,183 £65,245,543 £69,418,244
Sperrin Lakeland £85,780 £174,922 £1,911,100 £33,264,773 £35,436,575
Total £322,296,694 | £180,871,995 £140,297,202 £114,386,126 £757,852,016

Proportion 42.53% 23.87% 18.51% 15.09%
Table 14: Cost Flows: using Method 2

Trust Eastern Northern Southern Western Total
Mater Infirmorum £19,450,340 £7,664,911 £1,480,335 £155,485 £28,751,071
Belfast City £74,165,845 £19,736,007 £8,235,965 £4,808,006 £106,945,823
Royal Group £101,088,068 £32,850,913 £18,951,012 £8,084,519 £160,974,511
Green Park £19,631,661 £7,561,551 £5,219,991 £2,011,179 £34,424,383
UC&HT £75,481,918 £5,081,207 £2,404,596 £926,379 £83,894,100
Down Lisburn £28,695,771 £865,857 £3,309,611 £22,310 £32,893,549
United £1,029,553 £79,136,149 £267,914 £204,309 £80,637,926
Causeway £147,140 £26,155,964 £249,713 £1,262,726 £27,815,543

Armagh & Dungannon £0 £0 £2,664,242 £0 £2,664,242
Craigavon Group £1,196,947 £2,574,422 £64,397,153 £522,326 £68,690,848
Newry & Mourne £779,283 £35,050 £27,133,196 £11,683 £27,959,213
Altnagelvin £143,891 £3,478,415 £427,771 £61,713,177 £65,763,254
Sperrin Lakeland £82,865 £162,039 £1,921,623 £34,064,354 £36,230,880
Total £321,893,281 | £185,302,485 £136,663,124 £113,786,454 £757,645,344
Proportion 42.49% 24.46% 18.04% 15.02%

Note that there are some minor ‘errors’ associated with the averaging methods applied and costs
do not return to exactly the same total quantum.

Overall it can be seen that cost sharing between Boards is not greatly affected by the various
costing approaches. In relation to total shares we obtain:

Method Eastern Northern ~ Southern Western
Trust-Based Reference Costs 42.19% 25.53% 17.62% 14.67%
NI HRG Method 1 42.53% 23.87% 18.51% 15.09%
NI HRG Method 2 42.49% 24.46% 18.04% 15.02%

In very general terms the HRG-based averaging methods showed reduced ‘expected’ costs in the

Northern Board and increased values in the other three Boards.
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The main effects are on Provider costs and Table 15 shows the substantial effects on the costs of
some of the provider trusts.

Table 15: Effects of Average HRG Costing on Provide r Costs

Trust Trust Based Average HRG (1) % change | Average HRG (2) | % change
Mater Infirmorum £27,610,946 £30,501,487 110.47% £28,751,071 104.13%
Belfast City £109,392,573 £99,916,656 91.34% £106,945,823 97.76%
Royal Group £163,852,505 £155,878,888 95.13% £160,974,511 98.24%
Green Park £43,649,511 £24,589,225 56.33% £34,424,383 78.87%
UC&HT £70,970,627 £96,275,466 135.66% £83,894,100 118.21%
Down Lisburn £35,841,224 £31,040,100 86.60% £32,893,549 91.78%
United £83,697,950 £82,273,633 98.30% £80,637,926 96.34%
Causeway £30,611,038 £26,286,168 85.87% £27,815,543 90.87%
Armagh & Dungannon £3,122,515 £1,992,064 63.80% £2,664,242 85.32%
Craigavon Group £63,004,926 £75,549,850 119.91% £68,690,848 109.02%
Newry & Mourne £28,244,157 £28,693,661 101.59% £27,959,213 98.99%
Altnagelvin £61,481,074 £69,418,244 112.91% £65,763,254 106.97%
Sperrin Lakeland £36,458,300 £35,436,575 97.20% £36,230,880 99.38%
Total £757,937,347 £757,852,016 99.99% £757,645,344 99.96%

The percentage changes shown in Table 15 are in relation to the Trust-based reference cost
(baseline) result. It can be seen that averaging by SpecAd reduces the impact on provider costs of
the HRG averaging method significantly.

Method 1 is a more purist interpretation of the purposes behind HRG-based costing — in essence
removing the notion of specialty as a way of categorising the service requirements of patients and
replacing this with categories directly based on similarity of diagnostic and procedural
requirements. However, within HRG cost variances remain very large indeed — often with standard
error terms as high as the mean cost.

In practice, method 1 costing gives rise to dramatic effects on the apparent costliness of the work
done by hospitals and this is unlikely to prove helpful in the planning of cost effective services.

In relation to the current research only method 2 costing has been taken further and some of the
more detailed results are discussed in Appendix 1.

Explanations of Provider Cost Differences

Considering the percentage changes (from the Trust-based reference cost results) shown in the
final column of Table 15, there is clearly a need to understand better why these are what they are —
to seek explanations of the differences observed.

Focusing on inpatients and day case costs — the only costs affected by the alternative costing

methods — and on the main acute hospitals, a chart of the percentage differences between trust
based reference costs and HRG average costs (method 2) is shown in Figure 4.
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Figure 4: Percentage Differences for Hospitals betw  een Trust-based Costing and HRG
Average Costing
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In Figure 4 the hospitals have been ordered from left to right in total trust-based reference cost.

This chart shows that the hospitals above the 100% line are — with the exception of Mater — the
larger Area hospitals of Antrim, Craigavon, Ulster and Altnagelvin. The large Belfast Teaching
hospitals are ‘below the line’ as are most of the smaller hospitals.

This chart suggests that a part of the explanation for the small hospital result might be associated
with difficulties of exploiting economies of scale in such hospitals. In relation to the Belfast
Teaching hospitals there could be diseconomy of scale effects or alternatively these hospitals
might ‘suffer’ from the failure of HRG costing to reflect fully within-HRG gradients in episode
complexity.

There are many other possible explanations — managerial and operational efficiency differences,
market forces factors, infrastructure costs, teaching and research costs and others.

Other strands of the research study of which the work presented here forms a part have been
exploring some of these factors.

The potential explanatory power of scale-related concepts has been taken further in this current
research — as described in the next section.

Scale-Related Findings

Introduction
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Research has been carried out previously in Northern Ireland on the effects of scale on hospital
costs®. It was discovered in this previous study that for the main acute hospitals this relationship
was a statistically significant one and could be described by a U-shaped curve of cost per episode
against episodes.

Furthermore the combination of episodes weighted by average NI (and NHS) reference costs and
unit scale costs as derived from the U-shaped curve gave reasonably good predictions (in this
previous project) of the observed total hospital costs.

The study — much more carefully than in the current study — identified episodes (day cases and
inpatients) that should or should not be included in any comparison of observed and ‘expected’
costs. Of the total episodes in the hospitals studied 6,782 episodes were excluded from the
comparisons by the DHSS&PS steering group for a multitude of different reasons.

No such similar exercise has been carried out in this current study. A further difference in the
previous study is that NHS reference costs were extensively used where NI HRG average costs
were either ‘missing’ or were based on low numbers of episodes.

It should also be noted that the main purpose of the previous study was different from the current
research — viz. to identify inherent differences in the propensity to incur costs associated with
inability to exploit economies of scale in the different geographical areas of the Province subject to
access time constraints.

The hypothesis was that in more sparsely populated areas access time requirements — proportions
of users within a target access time of an appropriate service — will inevitably limit the feasible sizes
of facilities: leading to scale-related unavoidable costs. Hence, the study was concerned with
access driven costs. In relation to these objectives diseconomies of scale that might be associated
with very large facilities are irrelevant.

In relation to the current study the objective is different: the assessment of whether the scale of
activities in current hospitals is, or is not, a part of the explanation for observed costs diverging
from ‘expected’ costs.

Relationships between Scale and Costs

The initial step — as in the previous study — is to explore the way in which observed costs (trust-
based reference costs) increase with the scale of relevant workload. Clearly there are a number of
different possible measures of workload. The two measures that have been explored in this study
are:

the number of day case and inpatient episodes weighted by average NI HRG SpecAd costs

the number of day case and inpatient discharges and deaths weighted by average NI HRG
SpecAd costs

- 5 5 /7 65 5 7
5 6 5 65 ! ) , )8
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Using either of the above measures of workload (for the main acute hospitals shown in Figure 4)
shows that observed total costs do not rise proportionally with the measure and that the best-fitting
curves are quadratic. The fit incorporating discharges and deaths is statistically better than the
curve using episodes. The relationship has an R? value of 93% but this rises to 98% if the main
outlier — Ulster Group — is removed. Figure 5 shows the relationship with Ulster included.

Figure 5: Relationship between Weighted Workload an  d Total Cost
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Despite the reasonably high R? value it is more than possible that the curve shown is a statistical
artefact and that the Belfast Teaching Hospitals are, for whatever reason, distorting the
relationship.

The data based on all the other hospitals (including Ulster) would, in fact, be best fitted by a linear
function although not a function that is directly proportional to workload — the best fitting linear

model has an R® value of 97% whereas a proportional function has an R’ of 87% : very significantly
worse.

Application of the Scale Relationship to Board to P rovider Costs

Accepting the uncertainties associated with the relationship shown in Figure 5, it can, nevertheless,
be applied to adjust the HRG cost results shown in Table 14.
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The method for doing this is to compute the unit cost differences between the HRG-based average
SpecAd costs and the Trust-based reference costs and relate these differences to workload. This
produces a U-shaped curve and as in the previous study the predicted unit scale costs obtained
can be adjusted such that an ‘optimal’ hospital will have a scale cost equal to zero and hospitals to
either side of this ‘notional’ hospital will have scale unit costs expressed as cost differences from
this optimal point.

These unit costs are then apportioned to Boards using the episode flow database on the simplifying
assumption that every episode contributes equally to any scale effect.

The cost flow matrix resulting from this procedure is shown in Table 16. This Table can be usefully
compared against Table 1 — Trust-based reference costs — and Table 14 — NI HRG average costs

by specialty.

Table 16: Cost Flows using NI HRG Costs adjusted fo  r Scale
Trust Eastern Northern Southern Western Total
Mater Infirmorum £20,204,563 £7,910,453 £1,470,154 £163,408 £29,748,578
Belfast City £72,898,409 £19,459,508 £8,103,882 £4,717,344 £105,179,143
Royal Group £105,412,230 £34,095,806 £19,570,482 £8,262,937 £167,341,455
Green Park £19,857,703 £7,690,250 £5,315,079 £2,020,939 £34,883,971
UC&HT £71,448,809 £4,901,691 £2,265,666 £872,358 £79,488,524
Down Lisburn £31,188,781 £909,207 £3,575,610 £24,512 £35,698,110
United £1,068,145 £80,193,276 £278,971 £213,748 £81,754,139
Causeway £157,965 £27,304,131 £253,926 £1,301,768 £29,017,790
Armagh & Dungannon £0 £0 £2,619,447 £0 £2,619,447

Craigavon Group £1,121,757 £2,439,704 £60,725,835 £489,693 £64,776,989
Newry & Mourne £796,637 £36,497 £28,134,449 £12,305 £28,979,887
Altnagelvin £134,351 £3,296,551 £405,526 £58,163,311 £61,999,738
Sperrin Lakeland £82,740 £162,523 £1,925,086 £33,987,224 £36,157,573
Total £324,372,089 | £188,399,595 £134,644,114 £110,229,546 £757,645,344

Proportion 42.81% 24.87% 17.77% 14.55%

Eight of the thirteen trusts are closer to the Trust-based reference cost result than they were before
the scale adjustment and the sum of the total absolute differences has reduced by around 34%.

Nevertheless, a search for further explanations of the differences is still needed and it is clear that
scale adjustments are only a part of any explanation. Furthermore it appears likely that an
economy of scale approach will be more promising (rather than a combined economies and
diseconomies of scale approach) with greater attention given to alternative explanation of the
higher than expected costs observed in the Belfast Teaching hospitals.

Conclusions and Implications

The main finding from the research reported here is that the relative complexity and hence
costliness of inpatient and day case episodes flowing across the boundary from other Boards into
the main Eastern Board hospitals appears to have costing implications.

Although this has probably been known previously this work has provided an estimate of the
quantum of this effect — viz. around £6 million for the financial year studied. It is, of course, possible
that this effect has already in one way or another been incorporated into the service level
agreements between providers and Boards.
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A difficulty is that these agreements are not transparent and do not appear to have been thoroughly
analysed and reviewed for a number of years. It is hoped that the work reported here will stimulate
such a review: not only in relation to the cost effects of relative complexity but also more generally
in relation to the findings concerning the sharing of costs between Boards.

It might well be the case that these findings have implications for funding methods in that the
research provides evidence that the costs of service provision are dependent on where
(geographically) the demands arise and which hospitals supply the services needed. It is not clear
whether current funding approaches adequately reflect these differences.

Detailed investigation of the findings reveals many examples of cost differences for apparently
similar packages of care. In overall terms — using the trust-based costs — the costs per episode for
Eastern and Northern Board residents are higher than for the other two Boards. However digging
into the costed episode data reveals highly significant effects in a number of specialties and, in
particular, for large groups of HRG categories within specialties. Examples include gynaecology
where the Southern Board costs are less than 80% of the average NI value, in trauma and
orthopaedics where Western Board costs are around 80% of the average, in cardiology where
Eastern and Northern Boards have significantly higher costs than the other Boards and so on. Most
of these effects are apparent whether the costs are expressed in terms of episodes or in terms of
age/gender weighted populations.

The point being made here is a general one: that understanding the costs that arise should be
relevant to funding decisions and that any averaging of costs across the Province could conceal
important geographical differences.

Other conclusions from this research are:

Using HRG average Northern Ireland costs has very large (or even dramatic) effects on costs
attributed to providers — to an extent that the approach is unlikely to be a helpful one either in
relation to funding or in relation to hospital planning decisions

Using HRG average Northern Ireland costs constrained by overall NI specialty costs
ameliorates the effects on providers to a degree but many unexplained divergences from
observed provider costs remain

Scale-related costs as an adjustment to the specialty HRG averages (above) might provide
some explanation of the provider cost residuals but, although, there is evidence that
economies of scale do operate it is uncertain whether diseconomies of scale are a factor

In general a crucial question remains — which to a degree is being addressed in other strands of
the overall research project — concerning the explanation of the very significant cost divergences in
many specialties between the Belfast Teaching hospitals and other providers. The wide reach of
the services provided by these hospitals across the Province means that these provider costs have
an influence on costs arising in all areas. It remains unclear what explains the total quanta of these
costs or whether (as questioned by this research) these costs are currently attributed equitably
between Boards.
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Appendix 1: Provider by Board Results for Specialty Groups

Introduction

This Appendix shows the results from the excel model for five specialty groupings incorporating for
inpatients, day cases and outpatients the total episode costs, excess bed day costs and
attendance costs.

Two methods of costing are presented: Trust-based reference costs and NI HRG by SpecAd costs.
The specialty groups are:

Medical Group:

Thoracic medicine, rheumatology, neurology, nephrology, oncology, haematology,
gastroenterology, endocrinology, dermatology, cardiology, general medicine, rehabilitation,
palliative medicine, pain management, infectious diseases, genitourinary medicine and dental
medicine specialties

Surgical Group:

General surgery, plastic surgery, trauma and orthopaedics, ophthalmology, ENT, oral surgery,
accident and emergency, anaesthesia, neurosurgery, cardiac surgery, gynaecology, thoracic
surgery, urology

Obstetric Group:

Obstetrics, well babies, ante natal outpatients

Paediatric Group:

Paediatric dentistry, paediatrics, paediatric surgery, paediatric neurology

Geriatric Medical Group:

Geriatric medicine

These results can be broken down further into specialties, hospitals, methods of admission etc. but
this requires spreadsheet presentation because of the large volumes of data involved.
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Table 1: Medical Group of Specialties

DHSSPS Cost Study

Trust Eastern Northern Southern Western Total
Mater Infirmorum £7,941,503 £1,835,810 £24,122 £12,287 £9,813,722
Belfast City £44,119,192 £14,447,119 £6,757,001 £3,998,765 £69,322,078
Royal Group £28,012,665 £9,870,204 £6,762,596 £3,126,521 £47,771,987
Green Park £8,269,129 £3,337,223 £1,487,789 £960,543 £14,054,684
UC&HT £17,148,936 £300,953 £191,949 £52,957 £17,694,795
Down Lisburn £11,863,748 £134,053 £1,049,947 £10,890 £13,058,638
United £454,281 £33,227,610 £88,321 £76,175 £33,846,387
Causeway £106,313 £10,784,080 £25,244 £247,321 £11,162,957
Armagh & Dungannon £0 £0 £214,376 £0 £214,376
Craigavon Group £339,323 £385,427 £17,555,778 £76,684 £18,357,213
Newry & Mourne £69,897 £17,808 £7,792,277 £4,013 £7,883,994
Altnagelvin £43,958 £146,625 £106,803 £16,808,961 £17,106,348
Sperrin Lakeland £38,841 £91,555 £532,882 £9,010,518 £9,673,796
Total £118,407,787 £74,578,467 £42,589,086 £34,385,635 £269,960,975
Proportion 43.86% 27.63% 15.78% 12.74%
Table 2: Surgical Group of Specialties
Trust Eastern Northern Southern Western Total
Mater Infirmorum £8,868,959 £4,866,078 £287,752 £135,828 £14,158,617
Belfast City £24,149,498 £5,783,994 £1,708,522 £1,035,658 £32,677,672
Royal Group £49,733,678 £18,731,517 £11,062,886 £4,376,173 £83,904,254
Green Park £11,372,088 £5,521,636 £4,788,691 £1,469,576 £23,151,991
UC&HT £28,975,295 £4,243,025 £1,829,740 £763,608 £35,811,668
Down Lisburn £13,811,875 £697,074 £1,751,017 £12,562 £16,272,527
United £401,715 £29,656,752 £141,597 £88,021 £30,288,086
Causeway £50,054 £13,364,925 £229,165 £504,716 £14,148,860
Armagh & Dungannon £0 £0 £622,702 £0 £622,702
Craigavon Group £473,730 £1,612,975 £24,790,677 £137,953 £27,015,335
Newry & Mourne £385,448 £10,435 £11,879,299 £5,983 £12,281,164
Altnagelvin £64,645 £2,983,747 £282,222 £28,026,143 £31,356,756
Sperrin Lakeland £21,567 £51,130 £1,059,501 £15,082,713 £16,214,910
Total £138,308,551 £87,523,287 £60,433,770 £51,638,933 £337,904,542
Proportion 40.93% 25.90% 17.88% 15.28%
Table 3: Obstetric Group of Specialties
Trust Eastern Northern Southern Western Total
Mater Infirmorum £2,117,797 £848,179 £13,767 £5,900 £2,985,643
Belfast City £0 £0 £0 £0 £0
Royal Group £9,147,629 £2,934,195 £404,192 £162,410 £12,648,426
Green Park £0 £0 £0 £0 £0
UC&HT £5,670,734 £41,688 £11,085 £4,157 £5,727,663
Down Lisburn £2,890,657 £65,737 £603,970 £0 £3,560,364
United £37,761 £7,164,657 £37,565 £36,806 £7,276,788
Causeway £1,965 £3,045,984 £1,965 £311,552 £3,361,465
Armagh & Dungannon £0 £0 £63,816 £0 £63,816
Craigavon Group £138,641 £221,766 £6,234,512 £231,627 £6,826,547
Newry & Mourne £276,184 £5,286 £3,772,156 £0 £4,053,626
Altnagelvin £4,509 £31,609 £3,006 £5,386,649 £5,425,774
Sperrin Lakeland £1,536 £4,608 £112,130 £3,045,423 £3,163,697
Total £20,287,412 £14,363,709 £11,258,164 £9,184,524 £55,093,809
Proportion 36.82% 26.07% 20.43% 16.67%
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Table 4: Paediatric Group of Specialties
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Trust Eastern Northern Southern Western Total
Mater Infirmorum £115,818 £1,000 £0 £0 £116,818
Belfast City £0 £0 £0 £0 £0
Royal Group £7,741,591 £2,380,069 £1,636,259 £898,367 £12,656,286
Green Park £0 £0 £0 £0 £0
UC&HT £3,567,799 £135,711 £86,640 £23,330 £3,813,479
Down Lisburn £47,108 £0 £0 £0 £47,108
United £36,098 £3,145,462 £8,340 £5,309 £3,195,208
Causeway £17,765 £1,630,403 £2,369 £287,220 £1,937,756
Armagh & Dungannon £0 £0 £91,731 £0 £91,731
Craigavon Group £43,786 £96,566 £2,607,381 £35,546 £2,783,280
Newry & Mourne £43,149 £1,779 £1,737,457 £889 £1,783,274
Altnagelvin £8,436 £66,451 £6,939 £3,547,948 £3,629,775
Sperrin Lakeland £10,268 £6,460 £54,046 £2,236,627 £2,307,401
Total £11,631,818 £7,463,901 £6,231,161 £7,035,236 £32,362,116
Proportion 35.94% 23.06% 19.25% 21.74%
Table 5: Geriatric Medical Group of Specialties
Trust Eastern Northern Southern Western Total
Mater Infirmorum £0 £0 £536,146 £0 £536,146
Belfast City £7,226,881 £117,135 £48,806 £0 £7,392,823
Royal Group £6,548,839 £269,789 £39,694 £13,231 £6,871,553
Green Park £6,403,179 £25,011 £14,646 £0 £6,442,836
UC&HT £7,883,104 £35,926 £0 £3,992 £7,923,022
Down Lisburn £2,811,731 £0 £90,856 £0 £2,902,587
United £116,171 £8,975,310 £0 £0 £9,091,481
Causeway £0 £0 £0 £0 £0
Armagh & Dungannon £0 £0 £2,129,890 £0 £2,129,890
Craigavon Group £104,572 £98,155 £7,811,531 £8,293 £8,022,551
Newry & Mourne £0 £0 £2,242,098 £0 £2,242,098
Altnagelvin £8,219 £20,548 £0 £3,933,655 £3,962,422
Sperrin Lakeland £0 £0 £127,390 £4,971,106 £5,098,496
Total £31,102,696 £9,541,874 £13,041,058 £8,930,278 £62,615,906
Proportion 49.67% 15.24% 20.83% 14.26%

It can be seen that the proportional sharing between Boards differs quite a lot between the

specialty groups.

Results for NI HRG Costs by SpecAd

The method used for the following costings uses the NI-wide HRG average costs by SpecAd —

specialty, method of admission and classification.
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Table 6: Medical Group of Specialties
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Trust Eastern Northern Southern Western Total
Mater Infirmorum £8,400,787 £1,952,639 £24,936 £13,188 £10,391,551
Belfast City £44,649,856 £14,344,795 £6,653,298 £3,893,590 £69,541,539
Royal Group £26,663,277 £9,039,245 £5,990,432 £2,814,756 £44,507,710
Green Park £7,725,497 £3,065,299 £1,313,253 £825,906 £12,929,954
UC&HT £19,532,333 £308,327 £242,015 £52,056 £20,134,731
Down Lisburn £11,311,567 £129,890 £1,014,235 £10,539 £12,466,231
United £449,862 £32,562,019 £77,881 £71,159 £33,160,921
Causeway £80,877 £8,749,506 £17,417 £193,761 £9,041,561
Armagh & Dungannon £0 £0 £214,376 £0 £214,376
Craigavon Group £375,385 £421,871 £20,592,865 £76,149 £21,466,270
Newry & Mourne £71,472 £16,856 £7,959,567 £4,279 £8,052,174
Altnagelvin £45,967 £148,679 £105,784 £17,264,791 £17,565,220
Sperrin Lakeland £47,562 £98,529 £591,957 £10,152,126 £10,890,174
Total £119,354,442 £70,837,655 £44,798,016 £35,372,300 £270,362,414
Proportion 44.15% 26.20% 16.57% 13.08%
Table 7: Surgical Group of Specialtie
Trust Eastern Northern Southern Western Total
Mater Infirmorum £8,928,994 £4,904,248 £290,118 £136,725 £14,260,086
Belfast City £22,238,343 £5,273,188 £1,533,490 £914,416 £29,959,438
Royal Group £48,167,730 £18,392,384 £11,052,274 £4,301,927 £81,914,315
Green Park £9,279,854 £4,485,993 £3,900,732 £1,185,273 £18,851,852
UC&HT £31,285,716 £4,481,401 £2,035,939 £829,785 £38,632,841
Down Lisburn £13,089,863 £672,550 £1,663,394 £11,771 £15,437,579
United £419,125 £31,085,789 £145,377 £92,283 £31,742,574
Causeway £48,679 £13,082,643 £228,390 £493,096 £13,852,807
Armagh & Dungannon £0 £0 £622,702 £0 £622,702
Craigavon Group £527,868 £1,702,729 £26,749,467 £155,146 £29,135,210
Newry & Mourne £395,057 £11,332 £12,524,609 £6,522 £12,937,520
Altnagelvin £72,180 £3,198,833 £312,746 £29,749,808 £33,333,568
Sperrin Lakeland £22,150 £51,698 £1,075,036 £15,262,825 £16,411,709
Total £134,475,561 £87,342,789 £62,134,273 £53,139,579 £337,092,202
Proportion 39.89% 25.91% 18.43% 15.76%
Table 8: Obstetric Group of Specialties
Trust Eastern Northern Southern Western Total
Mater Infirmorum £2,021,369 £807,023 £13,001 £5,572 £2,846,964
Belfast City £0 £0 £0 £0 £0
Royal Group £9,055,455 £2,909,716 £399,470 £160,512 £12,525,152
Green Park £0 £0 £0 £0 £0
UC&HT £6,071,022 £45,405 £12,085 £4,532 £6,133,044
Down Lisburn £2,848,784 £63,417 £587,775 £0 £3,499,976
United £37,183 £6,952,520 £34,704 £33,794 £7,058,201
Causeway £1,802 £2,821,796 £1,802 £294,094 £3,119,495
Armagh & Dungannon £0 £0 £63,816 £0 £63,816
Craigavon Group £145,438 £232,639 £6,466,060 £242,984 £7,087,120
Newry & Mourne £270,002 £5,100 £3,655,048 £0 £3,930,151
Altnagelvin £4,732 £33,172 £3,155 £5,608,091 £5,649,150
Sperrin Lakeland £1,587 £4,760 £115,834 £3,132,560 £3,254,741
Total £20,457,374 £13,875,549 £11,352,750 £9,482,138 £55,167,811
Proportion 37.08% 25.15% 20.58% 17.19%
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Table 9: Paediatric Group of Specialties
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Trust Eastern Northern Southern Western Total
Mater Infirmorum £99,189 £1,000 £0 £0 £100,189
Belfast City £0 £0 £0 £0 £0
Royal Group £6,752,347 £2,078,971 £1,445,483 £786,206 £11,063,007
Green Park £0 £0 £0 £0 £0
UC&HT £4,681,455 £180,660 £114,557 £32,738 £5,009,410
Down Lisburn £53,408 £0 £0 £0 £53,408
United £37,858 £3,534,315 £9,952 £7,073 £3,589,199
Causeway £15,782 £1,502,019 £2,104 £281,775 £1,801,681
Armagh & Dungannon £0 £0 £91,731 £0 £91,731
Craigavon Group £50,409 £112,615 £2,837,194 £39,091 £3,039,309
Newry & Mourne £42,753 £1,762 £1,724,583 £881 £1,769,980
Altnagelvin £7,401 £63,706 £6,087 £3,201,172 £3,278,365
Sperrin Lakeland £11,566 £7,051 £60,591 £2,364,976 £2,444,183
Total £11,752,168 £7,482,099 £6,292,283 £6,713,912 £32,240,461
Proportion 36.45% 23.21% 19.52% 20.82%
Table 10: Geriatric Medical Group of Specialties
Trust Eastern Northern Southern Western Total
Mater Infirmorum £0 £0 £1,152,280 £0 £1,152,280
Belfast City £7,277,645 £118,024 £49,177 £0 £7,444,846
Royal Group £10,449,258 £430,598 £63,353 £21,118 £10,964,327
Green Park £2,626,310 £10,258 £6,007 £0 £2,642,576
UC&HT £13,911,393 £65,414 £0 £7,268 £13,984,075
Down Lisburn £1,392,148 £0 £44,207 £0 £1,436,355
United £85,524 £5,001,506 £0 £0 £5,087,030
Causeway £0 £0 £0 £0 £0
Armagh & Dungannon £0 £0 £1,671,617 £0 £1,671,617
Craigavon Group £97,848 £104,568 £7,751,567 £8,956 £7,962,938
Newry & Mourne £0 £0 £1,269,388 £0 £1,269,388
Altnagelvin £13,610 £34,026 £0 £5,889,315 £5,936,951
Sperrin Lakeland £0 £0 £78,205 £3,151,867 £3,230,072
Total £35,853,737 £5,764,393 £12,085,801 £9,078,524 £62,782,456
Proportion 57.11% 9.18% 19.25% 14.46%

There are some differences in the proportional sharing of costs between Boards for the two costing
methods but the larger differences are between providers.

These comparisons are discussed below.

Comparisons of Results between Costing Methods

Table 11 provides a summary of Board cost ratios using the two costing methods for the five

specialty groups.

The ratio shown is the NI HRG average costs divided by the Trust-based reference costs.
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It can be seen that generally the costs are reasonably close apart from in the geriatric medical
specialty. There is little doubt that in this specialty the differences are the result of the enormous
variability in individual episode costs mainly due to length of stay variance. A frequency chart for
stay duration in this specialty is shown in Figure 1.

Table 11: Ratio of NI HRG Cost to Trust-based Refer ence Cost — Boards

Specialty Group Eastern Northern Southern Western
MG 100.80% 94.98% 105.19% 102.87%
SG 97.23% 99.79% 102.81% 102.91%
Obs 100.84% 96.60% 100.84% 103.24%

Paed 101.03% 100.24% 100.98% 95.43%
Ger 115.28% 60.41% 92.68% 101.66%

Figure 1 shows the extreme right-hand skewness of the distribution making average values
problematic especially given the very different distributions in the different hospitals.

Figure 1: Distribution of Episode Duration for Geri atric Medicine
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Table 12 shows the hospital trust cost ratios using the two costing methods — again using the NI
HRG average costs divided by the Trust-based reference costs.

It can be seen that geriatric medicine ‘expected’ costs are very different from observed costs for
reasons already discussed.
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Table 12: Ratio of NI HRG Cost to Trust-based Refer
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ence Cost — Trusts

Trusts MG SG Obs Paed Ger
Mater Infirmorum 105.89% 100.72% 95.36% 85.77% 214.92%
Belfast City 100.32% 91.68% 100.70%
Royal Group 93.17% 97.63% 99.03% 87.41% 159.56%
Green Park 92.00% 81.43% 41.02%
UC&HT 113.79% 107.88% 107.08% 131.36% 176.50%
Down Lisburn 95.46% 94.87% 98.30% 113.37% 49.49%
United 97.97% 104.80% 97.00% 112.33% 55.95%

Causeway 81.00% 97.91% 92.80% 92.98%

Armagh & Dungannon 100.00% 100.00% 100.00% 100.00% 78.48%
Craigavon Group 116.94% 107.85% 103.82% 109.20% 99.26%
Newry & Mourne 102.13% 105.34% 96.95% 99.25% 56.62%

Altnagelvin 102.68% 106.30% 104.12% 90.32% 149.83%
Sperrin Lakeland 112.57% 101.21% 102.88% 105.93% 63.35%

UC&HT has higher HRG average costs than its observed costs across all specialty groups and,
hence, in this sense appears to be highly efficient. Other Trusts appear to show converse
tendencies particularly Green Park, RGH and Causeway.

There are many possible explanations for these effects — economies and diseconomies of scale,
complexity effects not fully captured by HRG average costs, infrastructure costs and others.
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Appendix 2: Detailed Results of Relative Complexity Analysis
Background

A model based on the application of relative complexity indices (derived from NHS HRG average
reference costs) to Trust-based reference costs has been developed.

This model has estimated a total cost effect (saving) on the Eastern Board of around £6 million for
the activity year studied (2003/4) and, hence, an equivalent ‘loss’ on the other three Boards
combined.

This Appendix outlines the findings in more detail.

Requirements of the Model

Application of the model requires that we have estimates for any relevant provider by specialty
combination of the following:

Measure

Number of home episodes

Number of away episodes

The observed average unit cost

The ratio of away to home NHS HRG costs

In a general sense ‘away’ refers to episodes that cross a defined border of an area within which the
selected provider is located.

In this project this border has been defined as the perimeter of the Board area within which the
provider is located.

The ratio is required to be statistically significant on the basis of a t test with the null hypothesis
that the away cost is not greater than the home cost. The costs to which this test is applied are
NHS average HRG reference costs (2004) by day case, inpatient elective and inpatient non-
elective episode.

The other required measures have been obtained directly from the episode database with episodes
costed using NI Trust-based reference costs.
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Significant Ratios
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Table 1 shows the values of the ratios for Eastern Board hospitals that have been judged using the
t test to be significant at the 1% level.

Table 1: Significant Away to Home Ratios (Eastern B

oard Hospitals)

B g |3
- % g = § @ = |§ c
Specialties o s =4 Q T < < 11
o |2 | % |2 |8 |5 |5 |°®
< ® 3 =2
g | @
Cardiology 1.15 1.25 1.11
Gastroenterology 1.16
GU Medicine 1.50
Haematology 1.38
Medical Oncology 1.30
Nephrology 1.32 1.15
Neurology 1.10
Thoracic Medicine 1.11
ENT 143 | 111 1.10 1.16
General Surgery 1.33 1.13 1.36
Neurosurgery 1.35
Gynaecology 1.16
Opthalmology 1.04 1.04
Oral Surgery 1.16
Plastic Surgery 1.12 138 [ 1.15
Thoracic Surgery 1.22
Trauma & Orthopaedics 1.05 1.05 1.06 1.20
Urology 1.04
Obstetrics 1.03 1.15
Paediatric Dentistry 1.51
Paediatric Surgery 1.12
Paediatrics 115 | 1.21
Paediatric Neurology 1.25

Using the ratios shown in Table 1 and the observed data for home episodes, away episodes and
average unit cost the savings to the home Board (Eastern) can be calculated.

This result (£'000) is shown in Table 2.

It can be seen that general surgery is the most significant specialty in cost terms — partly because
of the ‘away’ to ‘home’ ratios but also because of the large numbers of episodes involved.
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Table 2: Relative Complexity Cost Savings to the Ea  stern Board

3 pe =
- ) S @ ] I = =
Specialties 0 s ) Q T = < @ g
o | e g & | & g e s
< ® 3 S Q
& » g
Cardiology £279 £0 £0 £0 £53 £0 £302 £0 £633
Gastroenterology £35 £0 £0 £0 £0 £0 £0 £0 £35
GU Medicine £0 £0 £0 £0 £0 £0 £9 £0 £9
Haematology £480 £0 £0 £0 £0 £0 £0 £0 £480
Oncology £730 £0 £0 £0 £0 £0 £0 £0 £730
Nephrology £190 £0 £0 £0 £19 £0 £0 £0 £209
Neurology £0 £0 £0 £0 £0 £0 £0 £0 £0
Thoracic Medicine £73 £0 £0 £0 £0 £0 £0 £0 £73
ENT £157 £1 £0 £0 £3 £0 £134 £0 £295
General Surgery £590 £0 £102 £0 £0 £0 £865 £0 £1,557
Neurosurgery £0 £0 £0 £0 £34 £0 £0 £0 £34
Gynaecology £106 £0 £0 £0 £0 £0 £0 £0 £106
Opthalmology £0 £0 £9 £0 £0 £0 £64 £0 £72
Oral Surgery £0 £0 £0 £0 £0 £0 £0 £45 £45
Plastic Surgery £0 £0 £0 £0 £30 £0 £122 £179 £330
Thoracic Surgery £0 £0 £0 £0 £0 £0 £167 £0 £167
T&0 £0 £0 £0 £106 £21 £0 £195 £142 £465
Urology £55 £0 £0 £0 £0 £0 £0 £0 £55
Obstetrics £0 £0 £0 £0 £0 £65 £0 £152 £217
Paediatric Dentistry £0 £0 £0 £0 £0 £0 £0 £16 £16
Paediatric Surgery £0 £0 £0 £0 £85 £0 £0 £0 £85
Paediatrics £0 £0 £0 £0 £124 £221 £0 £0 £345
Paediatric Neurology £0 £0 £0 £0 £25 £0 £0 £0 £25
Totals £2,694 £1 £111 £106 £393 £287 | £1,857 | £535 | £5,983

There are other specialties that show some indication of significant ratios — particularly general
medicine and geriatric medicine — but these have been excluded using the 1% significance level
selected.

Assigning Savings and Loses

Two methods have been explored for assigning the savings to the Eastern Board as loses to the
other Boards:

using a single ratio of ‘away’ to ‘home’ and applying this ratio to all three other Boards

using an individual Board ratio for each of the other Boards
Clearly the first method is much more straightforward both in analysis terms and in (potential)
operational terms. It is also more robust statistically. However there is no compelling reason to
suppose that individual Boards are equivalent in their propensity to send relatively more complex

episodes to Eastern Board hospitals.

Using the more straightforward approach gives the results shown in Table 3 — expressed in cost
‘savings’ (negative costs) and ‘loses’.
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Table 3: Gains and Loses — Method 1

Trust Eastern Northern Southern Western
Mater Infirmorum -£110,699 £97,573 £11,136 £1,990
Belfast City -£2,694,413 £1,617,446 £676,789 £400,177
Royal Group -£2,536,386 £1,383,612 £805,647 £347,128
Green Park -£105,948 £53,463 £37,860 £14,625
UC&HT -£534,526 £329,189 £146,656 £58,682
Down Lisburn -£603 £122 £477 £3
Total -£5,982,574 £3,481,405 £1,678,565 £822,604
Table 4: Ratios for Trusts, Specialties and Boards
Trust Specialty N S W
Belfast City Cardiology 1.17 0.99 1.29
Gastroenterology 1.21 1.07 1.03
Haematology 1.17 1.56 1.70
Oncology 1.43 1.02 1.24
Nephrology 1.17 1.42 3.13
Neurology 1.13 1.05 1.09
Thoracic Medicine 1.08 1.05 1.36
ENT 1.44 1.26 1.74
General Surgery 1.27 1.31 1.75
Gynaecology 1.05 1.30 1.40
Urology 1.08 0.90 1.00
Downe ENT 1.11
Mater General Surgery 1.04 1.59 2.00
Ophthalmology 1.02 1.10 1.23
Musgrave T&O 1.05 1.07 1.04
RBHSC Cardiology 1.13 1.43 1.23
Nephrology 1.44 1.13 0.98
ENT 1.06 1.07 1.33
Neurosurgery 1.28 1.65 1.13
Plastic Surgery 1.12 1.07 1.25
T&0O 1.06 1.06 1.07
Paediatric Surgery 1.05 1.13 1.21
Paediatrics 1.09 1.14 1.61
Paediatric Neurology 1.03 1.49 1.22
Royal Maternity Obstetrics 1.02 1.04 1.06
Paediatrics 1.08 1.57 1.96
Royal Victoria Cardiology 1.07 1.02 1.42
GUM 1.63 1.45
ENT 1.12 1.04 2.04
General Surgery 1.33 1.34 1.65
Ophthalmology 1.01 1.05 1.28
Plastic Surgery 1.43 1.31 1.31
Thoracic Surgery 1.16 1.12 1.48
T&O 1.08 1.05 0.93
Ulster Oral Surgery 1.16 1.17 1.24
Plastic Surgery 1.13 1.23 1.12
T&0O 1.19 1.25 0.81
Obstetrics 1.16 1.24 0.90
Paediatric Dentistry 1.16 1.61 2.08
Averages 1.17 1.21 1.39
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Table 4 shows the ‘away’ to ‘home’ ratios on an individual Board basis. These ratios show that
‘away’ Boards are likely to differ in propensity to refer complex episodes — and, as shown in red, a
small number of combinations show a ratio that is below unity.

The Table also shows a general gradient between Boards with a reverse ordering of Northern,
Southern to Western in terms of the (un-weighted) average ratio.

Running the model Board by Board gives somewhat different results from those in Table 3 —

changing to those shown in Table 5.

Table 5: Gains and Loses — Method 2

Trust Eastern Northern Southern Western

Mater Infirmorum -£110,699 £96,912 £11,438 £2,348
Belfast City -£2,694,413 £1,560,467 £675,270 £458,676
Royal Group -£2,536,386 £1,334,768 £803,777 £397,841
Green Park -£105,948 £51,498 £37,715 £16,736
UC&HT -£534,526 £319,593 £147,249 £67,684

Down Lisburn -£603 £119 £480 £4

Total -£5,982,574 £3,363,356 £1,675,929 £943,288

The effects are relatively small — and possibly insufficient to warrant the application of Method 2 —
given the much greater analytic complexities of this method.
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Technical Annex 3 — Infrastructure Costs
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Infrastructure Costs

Niall Thomson
February 2006

Introduction

The third strand of research into acute hospital costs has reviewed infrastructure costs. In
particular a number of key questions have been posed including:

What infrastructure related costs are relevant?

How is funding to meet these costs allocated from the centre?
How are costs accounted for by Trusts, and related to activities?
How well are costs recovered through the SBAs?

What, if any, changes can be proposed?

This section of the report will describe the work undertaken to address the questions above.
What are Infrastructure Costs

It was established within this review that infrastructure costs cannot be viewed in isolation but are a
symptom of other features of service provision arising in:

Large teaching hospital such as undergraduate / postgraduate teaching and specialist
regional services;

Smaller hospitals — 24 hour service provision could be disproportionate to the critical
mass;

Cost of new hospital development.

The diagram below summarises the inter-relationship of infrastructure costs with the other features
of service provision:

Figure 3-1 : Infrastructure Costs

73 Version 03



DHSSPS Cost Study

Scope of the Study

Each of the four Boards was asked to identify specific examples of excess infrastructure costs
within their acute hospital provision.

However given the features of infrastructure costs described above there were difficulties in
identifying examples of infrastructure as they are not universally definable.

Therefore a more universally applicable methodology was developed to examine cost
apportionment across the four Boards using three methods of apportionment:

Reference Costs Analysis
Specialty Cost Analysis

Procedure Cost Analysis

The hypothesis to test being that infrastructure costs be identified through different apportionment
methods.

Initial work on these scenarios has been prepared for the Eastern Board (in particular Royal Group
Hospital) as they are exposed to the most features which contribute to infrastructure costs;
however the methodology could be applied elsewhere.

Reference Cost Analysis

Methodology

This analysis used the data from specialist services study to compare the following:

Cost apportionment using NI average reference costs with

Cost apportionment using RGH reference costs.

The individual HRG cost for day case and inpatient activity was applied to the flow of activity from
each Board to analyse any difference occurring.

Initial work was prepared using activity however this could be revised to consider any potential
differences using bed days.

Results

The table below shows the results of apportioning RGH costs across the four boards:
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Figure 3-2 : Reference Cost Apportionment Results
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East North South West
em % of em % of em % of em % of etk
Total Total Total Total

Cost based on RGH £72.65 | 60% | £24.94 | 21% | £15.47 | 13% | £7.20 | 6% | £120.25
Reference Costs
Costs based on NI £71.77 | 64% | £21.72 | 19% | £13.05 | 12% | £5.73 | 4% | £112.27
Average Reference Costs
Difference £0.88 £3.02 £2.42 £1.47 £7.98
Difference (%) 1.22% 14.83% 18.53% 25.61% 7.11%

The table above indicates that overall the RGH have reference costs £8m (7%) higher than the
average of NI; therefore if tariffs were introduced in the province the Royal Group would have a

£8m deficit.

A further point to note is that the difference between the costs apportionment (RGH v NI average)
is much higher for non-host Boards (North, West and South).

E.g. West Board case mix of patients is 26% more expensive when costs at RGH reference costs

compared to NI average costs.

It could be that the services received by these patients are specialist or are services with the
largest degree of infrastructure costs.

In conclusion this scenario has not confirmed the presence of infrastructure costs alone but it has

indicated that the largest provider within the province (RGH) has a more expensive case mix

compared to the average. This is consistent with the findings of the Specialist / Regional Services
component of our work.

Specialty Cost Analysis

Three areas have been explored within this scenario:

Specialty Cost allocation process

Comparative analysis of costing using specialty costs

SUMDE impact on specialty costs.

Cost Allocation Process

The process to determine HRG reference costs is shown below; this indicates that as part of this
process specialty costs are prepared (step 1); these costs are the focus of this scenario.
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Figure 3-3 : Process to Determine Reference Costs

Total Trt Costs

Step 1: Allocate Specialty Costs

Specialty X....

Step 2: Allocate Costs to Cost Pools

’ Cost per HRG ‘

Cardiac General
Surger
Surgery =y
\\ High Cost Drugs
Bed Cost Theatre / Equipment
Pool Cost Pool Cost Pool
P /
Cost per Step 3:
bed day Cost per theatre
minute
\ \ Step 4: Calcu

Calculate Cost Drivers

late HRG cost

There are a number of cost categories within the specialty costsat RGH including:

Direct costs;

Medical, paramedical and diagnostic

Overhe
Excepti
Capital

Income

The table below indicates the categories of spend included in the first three cost categories:

ads
onal items

charges

Figure 3-4 : Inpatient Specialty Cost Categories

Direct Costs M'edlcal, .Paramedlcal & Overheads
Diagnostics
. . Prothetists & Personal .
Medical Podiatry Orthotists secretaries Laundry Trust admin
. . Speech & Art, Music & . . Nursing
Trained Nursing Language Domestics Portering .
Drama Therapy Admin
Therapy
. . . Patient Staff Training
Other Nursing Physiotherapy | Audiology Clothing Transport & Others & Education
Pharmac Occupational Labs Fixture & Heat, Light & Grounds &
Y Therapy Fittings Power Security
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Medical, Paramedical &

Direct Costs . . Overheads
Diagnostics
Operating Theatres | Orthoptics Social Workers Postage & Bum'jlngs'& Miscellaneou
Telephone Engineering S
Medical / Surgical . Hotel Rate, rent,
Equipment Radiography Other Services insurance & water PFI
Other Direct Costs | Dietetics Catering

Further review has been undertaken to identity the various methods of allocating the costs shown

above into specialty costs. The following observations were made:

RGH adhere to the Department guidance on allocation basis which provides a minimum level of
allocation basis for costs.

Generally workload measures where possible but the default is bed days.

Specifically for Paramedical and Diagnostics (which contain some cost viewed as infrastructure
such as Labs) the following allocation measures:

Clinical performance areas such as Podiatry, SLT, and Physiotherapy are allocated using the % of
individuals time spend in the specialty or using ward level analysis of time spent.

Radiology — provide Finance with a £ value for each specialty.

Labs — provide Finance with a breakdown of the requests by ward area which is then allocated to
specialties based on the beds.

Overheads are allocated using a variety of methods with the default being bed days, some

examples include:

Energy costs — heated volume;

Portering — number of journeys by specialty;

Cleaning — review of rotas to determine the split of activity;

Administration — where possible using the time allocated to each specialty if no detail then

allocated on bed days;

Catering — bed days.

The review of specialty cost allocation suggests that a number of cost categories are allocated

using bed days by default.
as being infrastructure (e.g. labs).

Comparative analysis of costing using specialty costs
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The comparative costing analysis has used the specialty costs derived from step 1 of the reference
cost analysis. This was compared to the NI average reference costs.

These specialty costs for RGH have been calculated after excluding capital charges as the
comparative reference costs exclude capital charges. No breakdown of the capital charges for day

case and inpatient was available therefore the capital charges were deducted from the inpatient

specialty costs with day case reported as per the TFR return.

The result of which are shown below:

Figure 3-5 : Specialty Cost Apportionment Results

East North South West
em % of £m % of £m % of £m % of ez
Total Total Total Total

Costsbased onRGH | po) o7 | 6005 | £22.08 | 210% | £14.44 | 13% | £6.01 | 6% | £108.43
Specialty Costs
Costs based on NI
Average Reference £71.77 | 64% | £21.72 | 19% £13.05 12% £5.73 4% £112.27
Costs
Difference -£6.80 £1.26 £1.40 £0.28 -£3.87
Difference (%) -9.5% 5.8% 10.7% 4.8% -3.5%

Overall 3.5% less costs are recovered however critical care was excluded in the specialty costs
(NB the flows analysis using to apportion the specialty costs did not report critical care separately).
Furthermore differences are expected as the data originated from separate sources.

What is clear is that the overall allocation picture is the same under this scenario as under the
reference costs scenario.

SUMDE Impact on Specialty Costs
The SUMDE income received by RGH is in two streams these are allocated as follows:

The funding associated with student weeks is allocated according to the number of weeks spent by
students in each specialty.

The funding associated with infrastructure, the larger of the two, is allocated based on a historical
allocation between specialties.

Based on the allocation process outlined above there is the potential that if a disproportionate time
is spent in one specialty as compared to the historical allocation the reference costs within the
specialty could be over or under stated. E.g. inadequate costs could be allocated to general
specialties if more time is spent now compared to historical.
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The second stream of SUMDE income appears to be the only area where income is directly
allocated to infrastructure costs.

P NB include link to
P Martin’s work 2?9

No presence of infrastructure cost has been identified within this scenario however in reviewing the
allocation process indicates that a number of costs (including infrastructure related costs) are
allocated using bed days as it is the default.

An alternative allocation methodology specifically to identify infrastructure costs has been proposed
and is shown below:

Figure 3-6 : Alternative Allocation Method

‘ Total Trust Costs ‘
All infrastructure Step 1: Allocate Specialty
Specialty X.... Costsk / Infrastructure Costs
Step 2: Allocate Costs to
Cost Pools
Service Specific Dedicated support Specific General Bed Cost
Cost Pools e.g. functions e.g. Infrastructure Cost Pool
theatres / high cost imaging centres / Pool e.g Jnew estate
drups speg'alist labs
Cost per theatre Cost per exam / Cost per square Cost per bed Step 3: _Calculate
minute test metre day Cost Drivers
Cost per Step 4: Calculate HRG cost
HRG

This suggests that by creating a separate cost pool for infrastructure costs these cost could be
better allocated to HRGs.

Procedure Cost Analysis
Methodology

This analysis used data from RGH where the HRG costs have been restated as procedure costs
for two specialties - General Medicine and General Surgery.

In preparing these costs both theatre costs (allocated on theatre time) and bed days costs have
been allocated using the actual time and stay of each procedure.

The procedure costs prepared by RGH have only been done for Eastern Board activity however
the methodology could be applied to the other Boards.

The individual procedure cost was applied to the volume of activity from the Eastern Board to
determine the total cost of these specialties.

The Eastern Board procedure costs where then compared to the RGH reference costs for these
specialties.
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Results

The table below shows the results of using procedure costs as compared to RGH reference costs
(NB for Eastern Board activity only):

Figure 3-7 : Procedure Cost Apportionment Results

East — General East - General East -
Surgery Medicine Combined
Cost based on RGH Procedure
Costs (E000s) 7,931 8,046 15,977
Costs based on RGH Reference
Costs (£000s) 8,803 8,159 16,242
Difference (£000s) -152 -113 -265
Difference (%) -1.89% -1.38% -1.63%

The table above indicates that costing using procedures rather than HRGs for RGH Eastern Board
General Surgery and General Medicine activity is £265,000 (1.6%) less.

The other Boards in total therefore must cost 1.6% more using procedures to allocate costs rather
than HRGs.

In conclusion this scenario does not confirm the presence of infrastructure costs and furthermore
suggests that there is little difference between costing using procedures costs as opposed to
costing using HRG costs within these specialties.

Conclusions

This study has demonstrated that infrastructure costs are difficult to identify and manifest
themselves in a variety of forms including large teaching hospitals, specialist services and small
local hospitals.

The three cost scenarios presented have not confirmed any presence of infrastructure costs but
they have demonstrated alternative methods of allocating RGH costs across the Boards.

The process to determine reference costs can be said to be robust however it could be refined to
cater for infrastructure costs by providing a separate cost pull and allocating these costs more
appropriately.

However early findings suggest that regardless of the method of allocating costs the cost and
funding process are not aligned as funding continues to use the SBA which is in the majority based
on historical commitments. In conclusion it is not recommended that the capitation formulae is the
correct means to address these differentials but the cost recovery process could be better aligned
to reflect the provider reference costs.
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