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Executive summary
In 2007/08, the total NHSScotland Budget was £10.26 billion. Of this, £8.08 billion (79%) was allocated directly to the 14 territorial Health Boards in Scotland to fund health care for the populations they serve. 

The NHSScotland Resource Allocation Committee (NRAC) was set up to review how the NHS budget is shared among the territorial Health Boards and ensure that the methods used are evidence based and equitable. 
The aims of NRAC’s review were to:
· Improve and refine the Arbuthnott Formula, which is used to allocate resources for hospital and community health services and GP prescribing. 
· Review the information used in the Arbuthnott Formula and consider the inclusion of new data (e.g. on ethnicity).

· Advise on the use of formulae to allocate resources in areas of health expenditure not currently covered by the Arbuthnott Formula (such as primary care services).

· Consider adjustments to the Arbuthnott Formula in light of the unmet need pilot projects that are underway to encourage the most deprived populations to use hospital services when they need them.

To fulfil this remit, NRAC has undertaken an extensive programme of research and consultation over the last two years. This report contains its recommendations for improving the way the NHS budget is shared among Health Boards in Scotland.

Why change?

Since the introduction of the Arbuthnott Formula in 2000 there have been changes in the way healthcare services are delivered (more care in the community), new challenges faced by the service (ageing population) and new information about the needs of the population (2001 Census, Scottish Index of Multiple Deprivation). It is important that the processes for allocating NHS funds take account of evolving service provision and new information to ensure that each Health Board gets its fair share of resources to meet the needs of its population.
The allocation formula 

The starting point for the Arbuthnott Formula is the population in each Health Board. This is used to calculate initial shares of the budget for each Health Board that are then adjusted to take account of the needs of the local population and any additional costs associated with supplying services in that area. For example, a Health Board containing patients with greater need for health care (e.g. with more older or more deprived people), or which must provide services in remote and rural areas, will get a larger share of resources than a mainly urban based Health Board with a healthy population.

This so called ‘weighted capitation’ construction has been maintained by NRAC as outlined in Figure 1. NRAC has improved and refined each element of this formula to bring it up to date, using the best available evidence with rigorous, objective research processes. 

Figure 1
The NRAC Formula
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	Health Board population %
	x
	Relative need due to age-sex profile
	x
	Relative need due to morbidity and life circumstances and other factors
	x
	Relative costs of providing services to different geographical areas
	 =
	NRAC weighted share %


Recommendations

Improving and refining the Arbuthnott Formula, taking account of new data and unmet need

NRAC’s work has involved complex analyses and resulted in over 30 detailed recommendations to improve and refine the Arbuthnott Formula. The overall proposals from NRAC can be summarised as follows. 

The new formula should:

· Be built up from smaller geographical areas within Health Boards, to improve the accuracy of predicting needs and allow it to be used for planning purposes below Health Board level (e.g. Community Health Partnerships).

· Use a timely form of population projection to determine Health Board population shares.
· Take better account of the higher relative needs of the elderly and the very young, and the impact on resources of lengthening life expectancies.

· More accurately reflect the increased need for healthcare services in areas of deprivation and poor underlying health, taking account of different patterns of need in different service areas (e.g. cancer vs. respiratory conditions).

· Compensate for the under use of health services for circulatory diseases (such as coronary heart disease) in more deprived areas.

· Take better account of the unavoidable excess costs of delivering hospital and community health services in different urban-rural areas.

Figure 2 shows the shares of the NHS budget that each Health Board should have received using the Arbuthnott Formula for the 2007/08. This is compared with the new shares from the NRAC Formula for the same period. The effects on shares may appear small in absolute terms. However, as these shares are applied to a total budget of £6.87 billion, they would have a substantial monetary impact on some Health Boards. In total, compared to the Arbuthnott Formula, the proposed NRAC changes would have redistribute £81.9 million among Health Boards – this represents 1.2% of the overall budget. 

Figure 2
Final shares for Arbuthnott and NRAC in 2007/08 
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Table 1 presents the main components of the NRAC Formula with the overall shares for each Health Board. The new formula gives Ayrshire & Arran, Greater Glasgow & Clyde, Highland, Lanarkshire, Orkney, Tayside, Western Isles, Dumfries & Galloway and Shetland, a higher share of resources than would be expected given their population size (if there were no adjustments for needs or supply).

Table 1
Final shares and indices of NRAC Formula
	Health Board
	Population share
	Age-sex index
	MLC index
	Excess costs index
	Overall share

	Ayrshire & Arran 
	7.17%
	1.039
	1.009
	0.997
	7.50%

	Borders 
	2.17%
	1.080
	0.889
	1.003
	2.09%

	Fife 
	7.04%
	1.012
	0.973
	0.991
	6.87%

	Greater Glasgow & Clyde
	23.21%
	0.970
	1.107
	0.993
	24.77%

	Highland 
	6.00%
	1.057
	0.934
	1.048
	6.21%

	Lanarkshire 
	10.94%
	0.962
	1.051
	0.992
	10.98%

	Grampian 
	10.28%
	0.999
	0.908
	0.999
	9.31%

	Orkney 
	0.39%
	1.056
	0.893
	1.154
	0.42%

	Lothian 
	15.70%
	0.963
	0.959
	0.993
	14.40%

	Tayside 
	7.62%
	1.064
	0.968
	0.997
	7.83%

	Forth Valley 
	5.62%
	0.985
	0.995
	0.992
	5.47%

	Western Isles 
	0.51%
	1.106
	0.967
	1.168
	0.64%

	Dumfries & Galloway 
	2.91%
	1.114
	0.939
	1.006
	3.07%

	Shetland 
	0.43%
	0.999
	0.896
	1.160
	0.45%

	Scotland
	100%
	1.000
	1.000
	1.000
	100%


Note: Any discrepancies when multiplying indices across the table are due to rounding.
Other areas of NRAC’s work

NRAC reviewed potential allocation formulae for the three primary care services (dental, pharmaceutical and ophthalmic). Use of such formulae would allow these resources to be distributed on the basis of need, as an alternative to the current situation which is based on services dispensed. However, NRAC recommends that further work is undertaken on the primary care services allocation formulae, including the gathering of extra data from new service contracts. 

NRAC reviewed health improvement funding and recommends that generally this should be allocated using the NRAC Formula or an appropriate element of it. For capital allocations, NRAC concluded that a bespoke formula should be considered, taking account of need and market forces factors for buildings and land.

NRAC could not determine if there were any additional needs or costs of supplying hospital and community health services to particular population groups (including asylum seekers, refugees and migrant workers), due to the paucity of evidence. 

To facilitate future refinement of the formula, NRAC recommends that ethnicity information be collected on health service records, efforts are made to improve the readability of patient identifiers on GP prescriptions, Health Boards are encouraged to record more accurate costing data and, most importantly, that better information is collected to determine how community health services are provided.

Moreover, NRAC recommends that allocation methods for the NHSScotland budget are kept under constant review by a Standing Committee to ensure that they are based on the best available evidence and reflect future health policy initiatives.

Conclusions
This report is the result of a comprehensive and detailed programme of work by the Committee, researchers and supporting staff. The views of NHSScotland have been extensively sought at various stages during this work and used to scope research projects and inform decisions. 
Adoption of the recommendations will lead to a fairer allocation of NHS resources to Health Boards according to the needs of their populations and unavoidable extra costs incurred in the delivery of health services. 
NRAC commends this report and its recommendations to the Cabinet Secretary for Health and Wellbeing.

Chapter 1 -  Introduction
1.1 NHSScotland budget
Table 1.1 shows that in 2007/08, the total NHS budget in Scotland is £10.26 billion
. A total of £8.08 billion of this has been directly distributed to the 14 territorial Health Boards to pay for running hospital, community and primary care services in their areas. The Health Boards are responsible for providing high quality healthcare services to the populations they serve. It is therefore crucial that these resources are distributed fairly across Scotland, taking account of the many factors that influence the need for healthcare in particular areas and the costs of supplying those services. 
Table 1.1
Breakdown of NHSScotland budgets for 2007/081 (as at 1st April 2007)
	Health budgets
	 
	£million 

	Unified budget
	Revenue resource general allocation
	6,870.4

	 
	(Hospital and community health services and GP prescribing)
	 

	 
	Primary medical services2
	703.3

	Primary care services3
	Pharmaceutical services
	149.2

	 
	General dental services
	301.5

	 
	General ophthalmic services
	55.5

	Special Health Boards
	 
	920.3

	Capital investment4
	
	516.0

	Other funding 5
	 
	745.0

	Total
	 
	10,261.2


1 Scottish Executive (SE) Draft Budget 2007/08 Tables 8.02 and 8.03 
2 Formerly known as general medical services (GMS). 

3 Formerly known as family health services (FHS).
4 This total covers capital investment by territorial and Special Health Boards
5 Other NHS spending, other health services, health improvement, community care, mental health specific grants
The revenue resource general allocation is the largest part of the unified budget. It allocates funds to the 14 territorial Health Boards to provide hospital and community health services (HCHS) and to cover the costs of general practice prescribing (GP prescribing). In 2007/08, HCHS and GP prescribing accounted for 67% of the total NHS budget, i.e. £6.87 billion. These funds were shared among Health Boards using a resource allocation formula developed for NHSScotland, called the Arbuthnott Formula. 

At the end of each financial year Boards report their expenditure on HCHS within a number of ‘care programmes’:

· Acute.
· Care of the elderly.
· Mental health.
· Learning difficulties.
· Maternity.
· Community services.
GP prescribing costs are reported separately and may be considered as another ‘care programme’.
These care programmes can be further divided into ‘diagnostic groups’ that identify more specifically the condition that has been treated as shown in Table 1.2. Expenditure within these diagnostic groups and care programmes is used as the basis of the Arbuthnott Formula.


Table 1.2
Arbuthnott diagnostic groups1
	Care programme
	Diagnostic groups

	Acute services 
	Circulatory

	 
	Cancer

	 
	Respiratory

	 
	Digestive system

	 
	Injuries & poisoning

	 
	Other 

	Care of the elderly
	None

	Mental health
	Schizophrenia

	 
	Dementia

	 
	Non-psychotic disorders

	 
	Substance misuse

	 
	Other

	Learning difficulties
	None

	Maternity 
	None

	Community
	Health visitors

	 
	District nursing 

	GP prescribing
	Circulatory

	 
	Gastro-intestinal

	 
	Infections

	 
	Mental illness

	 
	Musculoskeletal

	 
	Other


1 See Annex 1 for the equivalent table for the NRAC Formula
Figure 1.1 shows how the revenue resource general allocation covering these care programmes was spent in 2004/05 by all the Health Boards combined. Almost half of the expenditure was on acute hospital services, with GP prescribing and community services each accounting for approximately 15% of the total expenditure. These 2004/05 expenditure figures were used in the Arbuthnott Formula in the summer of 2006 to determine the Health Board budget allocations for 2007/08. Many other elements are also involved in determining the Health Board allocations via the Arbuthnott Formula. These are described in more detail later in this chapter.

Figure 1.1
Care programme expenditure shares
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Source: Care programme weights used for 2007/08 Arbuthnott allocation, calculated from Scottish Financial Return 13 of Scottish Health Service Cost Book 2004/05
NHSScotland Resource Allocation Committee (NRAC) has spent most of its time developing an improved allocation mechanism for HCHS and GP prescribing that will ensure a more equitable distribution of this large budget among Health Boards. This work is described in Chapters 3-7 of this report.

Primary Medical Services (PMS) is the other element of the unified budget. It covers the costs of the new contract for General Medical Services (GMS), and other services provided or negotiated by Health Boards under the Primary Medical Services (Scotland) Act 2004. There are separate allocation mechanisms for these funds, including the Scottish Allocation Formula
 (SAF), which is used to resource GP practices for essential and additional services. This formula is under review as part of a separate UK-wide review process that began in 2005
, and therefore it is not included in this report or NRAC’s deliberations. 

Primary Care Services (PCS) were formerly known as Family Health Services (FHS) and cover the costs of pharmaceutical, dental and ophthalmic services. Currently these funds are not allocated using a funding formula but Boards are given indicative allocations based on their historic spend which is uplifted each year. NRAC’s deliberations on the feasibility of allocation formulae for these services are discussed further in Chapter 8.

Capital funding is allocated using a variation of the Arbuthnott Formula with 90% of the capital budget distributed in line with Arbuthnott shares, adjusted for the flow of patients across Health Board boundaries. The remaining 10% is distributed among the four main tertiary centres based on their share of speciality work for the regions. NRAC has considered issues relating to capital allocation in Chapter 9.
The other funding listed in Table 1.1 covers a wide range of services including nurse education and training, some health improvement initiatives and research support, not all of which are allocated to the territorial Boards. The funds for these services are allocated by a variety of means including the Arbuthnott Formula, other formulae and on the basis of bids. NRAC has reviewed the allocation of some of these funds and this is described in Chapter 9.
1.2 Resource allocation in NHSScotland
In public services, it has long been recognised that an objective and transparent system is needed when limited resources are shared out among service providers. The aim of a good resource allocation system is to ensure equity among those receiving funds and provide a logical framework for decision making. 

Since 2000, around 70% of the total budget to Health Boards, covering the costs for HCHS and GP prescribing, has been allocated using the Arbuthnott Formula
. The Arbuthnott Formula was created after a substantial period of research and consultation to create an objective, evidence-based method of allocation that was designed specifically to address Scottish needs. The research was directed by the National Review of Resource Allocation which was set up in December 1997 under the chairmanship of Professor Sir John Arbuthnott, and hence became known as "the Arbuthnott Review". 
After the Arbuthnott Formula was introduced, further work was undertaken by the Standing Committee for Resource Allocation (SCRA) to create allocation methods for the additional costs to the NHS of teaching medical undergraduates and the medical teaching of dental students
. Research was also commissioned on allocation formulae for PCS and unmet need
, where certain groups of people do not access services as frequently as their need indicates they should. This led to the establishment of a series of unmet need pilots to examine whether specific allocations to Health Boards would enable them to implement suitable projects to improve access to health services for those with unmet need
. Progress on the pilots is described in Chapter 9 of this report.
1.3 The remit of the NHSScotland Resource Allocation Committee
A continuing commitment to monitoring the Arbuthnott Formula to ensure it remains up to date and in tune with the aims of the Scottish Executive (SE) led to the establishment of the NRAC. Committee members were selected by the public appointments system, and have been supported by officials from the Scottish Executive Health Department (SEHD) and Information Services Division of NHS National Services Scotland (ISD) (see Annex 2 for a list of the members and Annex 3 for a list of those who have aided the Committee in their work). 
NRAC’s remit was to:
· Improve and refine the Arbuthnott Formula for resource allocation for NHSScotland.

· Keep under review the information available to support existing elements of the formula and consider the inclusion of new data (e.g. on ethnicity).

· Advise on possible formulaic approaches to the parts of health expenditure not currently covered by the formula (e.g. primary care dental, pharmaceutical and ophthalmic services).

· Consider adjustments to the formula in the light of the pilot exercises for unmet need.

This report explains the work of NRAC and sets out recommendations for change to resource allocation methods in NHSScotland. NRAC has tried to ensure that the issues can be clearly understood and are as transparent as possible. However, estimation of a resource allocation formula that is sensitive to a range of circumstances involves complex analysis, so the detailed technical work supporting these recommendations is presented on NRAC’s website (www.nrac.scot.nhs.uk/consultation.htm). 

1.4 How the Arbuthnott Formula works

As the first part of NRAC’s remit was to improve and refine the Arbuthnott Formula it is important to understand what the current formula does and how it operates. 

The Arbuthnott Formula is used to calculate the relative shares of the HCHS and GP prescribing budget among Health Boards rather than the actual money allocated, which depends on the size of the total NHS budget.

The Arbuthnott Formula is a weighted capitation formula – it is based on the size of the population (capitation) in each Health Board area. This is adjusted to take account of the needs of the Health Board population and any additional costs associated with the supply of services in that area, relative to the rest of Scotland. Relative needs are determined by the age, sex, health state (morbidity) and life circumstances (such as deprivation) of the Health Board population. The additional costs of supply are the excess costs needed to deliver health services in remote and rural communities compared with the national average. An unweighted capitation method would, for example, give a Board with 10% of the Scottish population, 10% of the funds. The Arbuthnott Formula starts with the population shares and then adjusts them using three ‘indices’ that reflect the relative age-sex profile, additional needs due to morbidity and life circumstances (MLC) and excess costs associated with remoteness and rurality, as shown in Figure 1.2. 
Figure 1.2
The Arbuthnott Formula
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	Health Board population %
	x
	Relative need due to age-sex profile
	x
	Relative need due to MLC
	x
	Relative costs of providing services in rural and remote areas
	 =
	Arbuthnott weighted share %


The three indices are: 

· Age-sex cost weights – this index takes account of the differing need for healthcare across different age groups for males and females separately. In general, older age groups have a greater need for healthcare and therefore this index gives relatively greater resources to Boards with older populations. 

· MLC – this index takes into account factors that predict healthcare needs after taking account of the needs due to age and sex. In general, people who are less healthy and/or more deprived have a greater need for healthcare so this index directs relatively greater resources towards Boards with higher premature death rates and greater socioeconomic deprivation.

· Excess costs of supply - this index takes account of the cost of supplying health services in remote and rural areas where hospitals and clinics serve smaller populations and where dispersed populations mean greater travelling distances for staff. This index gives greater weight to Boards with more sparsely distributed populations.

The overall ‘weighted’ share reflects the combined influence of the three elements (age-sex, MLC and excess costs) on the population share. It is calculated by multiplying the indices for these different factors. The indices are relative to the rest of Scotland, so an index of 1 equals the Scottish average.

The formula is built up from the population share by applying each of three factors to determine the final overall share. Thus population is (i) adjusted to reflect the age-sex profile of the Health Board’s residents
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For example, Health Boards with an elderly population have a greater than average ‘need’ for health services 

Then, (ii) this index is adjusted to reflect the differing MLC of the Health Board’s population 
[image: image4.wmf]MLC index = 
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For example, Health Boards with a deprived population will have a greater than average ‘need’ for health service, even when their age-sex profile is taken into account.

Then, (iii) this index is adjusted to reflect the excess costs of supplying health services to a Health Board. In the Arbuthnott Formula this covers an adjustment for the remoteness of a Health Board. So, for example, a rural Health Board will incur greater than average costs in supplying HCHS, over and above the estimated ‘need’ for these services.

[image: image5.wmf]Excess costs index = 
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The resulting weighted share, sometimes called the Arbuthnott-weighted population, is then applied to the total budget to give each Board’s allocation. 
1.4.1 How it works in practice 

Board X has 10% of the total Scottish population. It has an older than average population hence its age-sex cost index is 1.05, meaning its relative share is adjusted upwards. Needs due to MLC after adjusting for age and sex are no different from the national average so the index is 1.0. It is a Board with an urban population less sparsely dispersed than average, the excess cost index is 0.9 meaning its relative share is adjusted down. The Board’s final share of the budget is therefore 9.45%, slightly less than its population share as follows:

 

10%   ×   1.05   ×   1.0   ×   0.9   =   9.45%

1.5 Guide to this report

This report documents the work of NRAC. It outlines how the Committee has researched and consulted on the various elements of its remit before setting out recommendations and description of the impact of the proposed changes. 
This chapter outlines the component parts of the budget for NHSScotland in 2007/08 and explains the importance of using an objective, evidence based method for allocating these resources to ensure that everyone across Scotland has equitable access to the healthcare they need. The role of NRAC in achieving this goal is described, with an explanation of the current method for allocating resources in NHSScotland. 
Chapter 2 describes how the Committee has operated and the research it has commissioned. 

Chapters 3-6 describe the work to improve each element of the Arbuthnott Formula: population, age-sex cost weights, additional need due to MLC and the unavoidable excess costs of supply. Each chapter explains the importance of the individual elements of the formula, details the current approach, explains the research that has been undertaken and presents the recommended changes. These chapters are supported by a series of Technical Reports (see Annex 4 for a full list). All supporting Technical Reports appear on the NRAC website (www.nrac.scot.nhs.uk).

Chapter 7 shows the impact of the proposed changes for each Health Board in comparison to the Arbuthnott Formula. 
Chapter 8 describes NRAC’s work on developing allocation formulae for PCS and sets out the illustrative results of an allocation formula for general ophthalmic services (GOS). 

Chapter 9 considers whether allocation formulae should be used for other areas of NHS funding and reviews the progress of the unmet need pilots. 

Chapter 10 recommends how the revised formula should be maintained and reviewed, how it could be used proactively with Health Boards to facilitate planning, discusses the future proofing of the revised formula and summarises data issues that have arisen during the course of NRAC’s work.
Chapter 11 brings together all NRAC’s work with recommendations to the Cabinet Secretary for Health and Wellbeing. 
Chapter 2 - The work of the Committee
This chapter describes how NRAC has worked to fulfil its remit and provides an overview of resource allocation methodologies. It then reviews the Arbuthnott Formula, discusses the need for improvements and then outlines the process of research, consultation and decision making undertaken by the Committee.

2.1 NRAC’s processes

NRAC was established in February 2005 with members selected according to the public appointments process. The list of members is set out in Annex 2. At the outset all NRAC members agreed to the following working principles, which were communicated at an early stage on the NRAC website: 

· Each member upholds the values of NHSScotland:

- Health care provided free at the point of need.

- Equal opportunity of access to appropriate health care throughout 

  Scotland.

- Providing a service in partnership that is patient focussed.

- Promoting health improvement.

- Undertaking effective public involvement.
· The Committee has collective responsibility and each member undertakes their role with honesty, integrity and political impartiality.

· Each member is expected to consider complex issues and critically evaluate all evidence (including opinion) without prejudice to origin.
· Members contribute to the Committee as individuals using their skills and experience, their role is not to represent the views of their Health Board.

· The Committee will seek to ensure openness and transparency in all its work: presenting the work we plan to do and consulting on elements along the way, explaining the rationale for our recommendations, communicating in language and formats that are easily accessible. 

To ensure consistency and transparency during the development of the NRAC Formula, the Committee agreed to adopt a modified version of the core criteria used during the development of the Arbuthnott Formula. NRAC’s core criteria are:
· Equity.
· Practicality.
· Transparency.
· Objectivity.
· Relevance.
· Stability.
· Responsiveness.
· Evaluability.
· Face Validity.

The core criteria have been used to consider the merits of different formulaic options and were designed to keep judgements about different options within a consistent framework. Full definitions supporting these criteria were agreed and are presented in Annex 5. 

The Committee has adopted a rigorous approach to its work, adopting the following framework to arrive at the recommendations in this report:
· Reviewing potential methodologies for resource allocation.
· Gathering knowledge about areas to develop in the formula.
· Commissioning economic and statistical research.
· Consulting on proposals arising from research.
· Commissioning a qualitative review of consultation responses.
· Undertaking further research as a result of consultation.

The Committee met on a total of 22 occasions from February 2005 until June 2007. As well as formal meetings, Committee members have been involved in a range of meetings with Health Boards and other stakeholders during the course of their work. The Chair of the Committee has also kept in close contact with the Health Board Directors of Finance network to keep them informed of progress and emerging questions. The work of the Committee is documented on NRAC’s website (www.nrac.scot.nhs.uk). 
The intention has been for the process of review to be as open and transparent as possible and as such the proceedings of the meetings and the associated papers and reports are available online. 

The bulk of NRAC’s work related to improving and refining the Arbuthnott Formula, which has focussed on improving the ‘methods and data’ used to create the allocation formula for HCHS and GP prescribing. The actual ‘results’ from the revised formula that identified how NHS budget shares would be divided among Health Boards were anonymised for the Committee until it had taken the decisions on the final construction of the formula. This avoided any possibility of bias and ensured objective decisions were reached on each element of the formula. These results have been kept confidential and will remain so until a decision is reached by the Cabinet Secretary for Health and Wellbeing about the proposals made in this report. Thereafter, full details of the final work of the Committee will be released when confidentiality can be removed.

Throughout the Committee’s work, the process of reviewing the formula has been subject to quality assurance. This has ensured that the Committee has adhered to its remit and that robust work was undertaken to a realistic and achievable timetable.
2.2 Review of resource allocation methodologies

A number of approaches are available for developing resource allocation formulae to fund healthcare services. The Arbuthnott Review considered a number of these approaches including a direct epidemiological approach and measuring ‘proximity to death’ (PTD) but decided that the formula should be developed using a utilisation based approach. 

A utilisation-based formula uses variables that are systematically related to increased or decreased use of healthcare services. These variables, such as the age and deprivation status of the resident population, represent a proxy for healthcare need and are used to predict healthcare needs for populations in different areas. In the Arbuthnott Formula utilisation of services is measured as the cost-weighted volume of activity. 
NRAC looked again at the epidemiological approach, which requires reliable data on the morbidity (ill-health) of the population across Scotland. It also requires the ability to link the morbidity data to figures on the use of health services, at a patient level, to determine a method for allocating costs. After reviewing the available data sources, it was concluded that creating a formula based on a full epidemiological approach was not feasible at this stage. This is discussed further in Chapter 10. 
The Arbuthnott Review looked at PTD as one possible approach to modelling needs but rejected it in favour of the current structure of the formula (Scottish Executive, 1999). The rationale for the PTD approach is that it is not ageing itself which results in an increasing use of services, but an individual’s proximity to death. One obstacle was in finding a practical method of predicting how close to death residents within Board areas were each year. NRAC looked briefly at this issue (see Annex 2 of Technical Report C) but concluded that practical problems with implementing a PTD approach remain and would require substantial research. Given the recent work on SPARRA
, the Committee recommends that research into healthcare needs related to PTD and age is taken forward in the future in relation to resource allocation. 

In light of these conclusions, and bearing in mind the remit to improve and refine the existing formula, it was agreed that NRAC should maintain the utilisation approach in its work.

Recommendation 2.1 – The utilisation approach used in the current formula should be maintained. Future research should be undertaken to evaluate the use of the epidemiological and PTD approaches to modelling healthcare needs in the longer term.
2.3 Review of the current formula

The Arbuthnott Formula represented the best possible evidence based approach available at the time it was introduced. That said, the Arbuthnott Review Steering Group recognised that that formula needed to be maintained and developed over time. The Arbuthnott Review Steering Group also identified a number of specific areas where further work should be undertaken in the future to improve the Arbuthnott Formula. They proposed:

· Further research into inequalities in healthcare and work to develop comprehensive and robust epidemiological data on morbidity.

· Development of a comprehensive database for community health services.

· Further examination of buildings/premises market forces factors (MFF).

· Consideration of the scope for improving the evidence base on the excess costs of delivering services in remote and rural areas, particularly for the development of the hospital and community remoteness adjustments. 
The Steering Group also acknowledged that the Arbuthnott Formula was primarily designed to produce results at Health Board level and they urged caution in using it below Health Board level.

The acknowledged limitations of the Arbuthnott Formula and the recognition that new evidence sources would be emerging led to the establishment of NRAC. 

In speaking with the Health Boards, NRAC identified a similar list of issues to those raised by the Arbuthnott Review Steering Group, with particular concerns raised about the evaluation of remoteness, the level at which the formula can produce results, the method for measuring additional needs due to MLC, the streams of funding covered by the formula and the potential for an epidemiological approach. 
The work presented in this report details the progress that has been made on improving and refining all elements of the Arbuthnott Formula taking account of these concerns and clarifies the areas where more work is needed. 

The rest of this chapter describes how NRAC gathered information about the operation of the Arbuthnott Formula since its inception, its strengths and its weaknesses. 
2.4 The imperative to improve the formula

When the Arbuthnott Formula was introduced it placed Scotland at the forefront of resource allocation methodologies. Since then:

· A number of new sources of data have been developed such as the Scottish Index of Multiple Deprivation (SIMD)
 and the Scottish Executive Urban-Rural Classification (SEURC)
. 
· There have been developments in care provision meaning analysis of activity and cost data from 1997/98 may no longer be relevant. 

· There have also been developments in policy, such as the introduction of Community Health Partnerships (CHPs), which have increased the need to have an allocation formula that is flexible enough to work below Health Board level. 
· Although the data underpinning the formula have been updated annually, the components of the formula have not been reviewed since it was introduced. 
Therefore, there is a need to change the Arbuthnott Formula to ensure that Scotland’s healthcare resources are allocated by the best available method.
2.5 Knowledge gathering

The first priority for the Committee was gathering information about experience with the current allocation formula. All territorial Health Boards were invited to meet with the Committee and discuss their views on the Arbuthnott Formula. A total of 11 Health Boards were visited by NRAC members in the summer and autumn of 2005. The meetings were designed to give an overview of the Committee’s plans and to find out the Boards’ views about the current resource allocation process and how it might be improved. 

These meetings were highly informative, identifying issues of concern to Health Boards and areas where the Arbuthnott Formula could be improved with new evidence. A full report of the issues raised, discussions regarding the criteria for a successful resource allocation formula and details of follow up actions is available on NRAC’s website (www.nrac.scot.nhs.uk/nhs_board.htm).

The Committee also received presentations from a number of experts working on issues such as deprivation, remote healthcare delivery, service delivery and health economics. A full list of the presentations is recorded in Annex 6 and the meeting discussions are all documented in NRAC minutes (www.nrac.scot.nhs.uk/role.htm - meeting papers).

All these discussions helped the Committee to map out a programme of research and produce proposals for consultation in summer 2006. 

2.6 Research programme
2.6.1 Scope of the research 
NRAC commissioned several programmes of research to support its work on improving and refining the Arbuthnott Formula. 

For all research, it was recognised that there have been several changes in NHSScotland since the Arbuthnott Review and a number of important policy developments. The most important of these was presented in the National Framework for Service Change in the NHS in Scotland: Building a Health Service Fit for the Future
 in 2005, which made recommendations on how the health service should evolve. Researchers were asked to consider this framework in their research and NRAC’s recommendations aim to deliver a formula that can be adapted to changes in the NHS. Issues relating to future proofing are presented in Chapter 10.

NRAC was committed to ensuring that the formula is based on sound economic and statistical principles and has sought to learn from experience around the world. It requested that researchers undertake a literature review of comparable resource allocation methods in other countries to provide this international background. 

The research to support the Arbuthnott Formula was completed in 1999 and used the best available data sources that were up to date at that time, including the 1991 Census. NRAC has been able to take advantage of new data sources in its work, including the 2001 Census, Scottish Neighbourhood Statistics, the SIMD and other national health datasets. 
2.6.2 Geographical basis for construction of the formula
The healthcare needs of ‘small area’ populations are calculated and then amalgamated to understand the healthcare needs for an entire Health Board area. Using this information from small areas ensures that the formula is as sensitive as possible to differences in needs of different groups in the population. 

The Arbuthnott Review created 717 “Arbuthnott areas” from postcode sectors. However, these areas differ in size and do not fit neatly into administrative boundaries such as Health Boards and local authorities (LAs). 

NRAC research has been undertaken using output areas, datazones and intermediate datazones (IDZs) according to the size of the area required to ensure the robustness of analyses
. Datazones were established in consultation with LAs to help ensure they are relevant and understandable to local communities. They are much smaller than postcode sectors, with 6,505 datazones in Scotland each covering 500-1,000 people per datazone. IDZs have also been created with populations of around 2,500-6,000 people, by aggregating several neighbouring datazones. Both datazones and IDZs have benefits over postcode sector geography on which the Arbuthnott Formula is based, namely:
· Smaller average population sizes.
· Less variability in population size.
· More coherence with administrative boundaries (e.g. Health Boards, LAs).
· Greater homogeneity of populations based on measures of deprivation.
· Greater local involvement in their construction.
2.6.3 Internal and external research projects

NRAC commissioned experienced external researchers to undertake the work required on the most substantial and technically complex components of the formula, that is the adjustments for:

· Healthcare needs due to MLC.

· The unavoidable excess costs of supplying healthcare services.

A number of independent research teams from around the UK were invited to tender. Following interviews, contracts for the research projects were awarded to Tribal Secta, for the healthcare needs project, and the Health Economics Research Unit (HERU) at Aberdeen University, for the work on the unavoidable excess costs of supply. 
An internal programme of research by SEHD and ISD was undertaken to cover the remaining demographic components of the formula: 

· Population basis.
· Age-sex cost weights.

For PCS, initial research into potential allocation formulae was commissioned by SCRA from Deloitte MCS Ltd. This work was reported to NRAC in the summer of 2005 and further research has since been undertaken by SEHD. 
2.7 Consultation and peer review
The research on the main formula was used as the basis for a consultation document that included 21 specific questions about proposed changes to the formula (available from the NRAC website). This was issued by NRAC on 3rd July 2006 for a consultation period of three months. The consultation was primarily aimed at Health Boards and other stakeholders (e.g. the Royal Colleges, professional organisations, staff representatives, academic experts, Scottish Health Council), but it was open to anyone to submit comments. A list of consultation respondents is included in Annex 7.

NRAC held three regional workshops during the consultation period at which the proposals were presented and audience members were given the chance to discuss and submit their comments – a total of 133 people attended the workshops. The NRAC Chair also presented the proposals to the NHSScotland Directors of Finance, the Scottish Partnership Forum and the SEHD Management Board. 

A total of 31 responses were received (including organisational responses from 13 of the 14 Health Boards). The views of the respondents and the workshop participants were collated and analysed by George Street Research on behalf of NRAC
.

In addition to this, the external research reports were subjected to a peer review from Dr Colin Sanderson, who is a health modelling expert from London School of Hygiene and Tropical Medicine. Dr Sanderson is experienced in resource allocation, having served on the Technical Advisory Group of the Advisory Committee on Resource Allocation (ACRA) for the NHS in England for several years. Dr Sanderson concluded from his peer review that the two research reports had been competently done. Taken in combination with the subsequent documents produced by the researchers and the Committee, the undertakings with regard to future work and the constraints of the data available, he judged them to be fit for purpose. 
Full details of the consultation process and documentation can be found at www.nrac.scot.nhs.uk/consultation.htm.
For PCS, the research reports were issued to Health Boards and professional organisations in January 2006 for feedback. The reports and feedback can be found at www.nrac.scot.nhs.uk/research.htm - Primary Care Services.
2.8 Further programme of work

In light of the consultation, the peer review and NRAC’s own deliberations about the main formula a further work programme was developed covering each element of the proposed changes to the Arbuthnott Formula. This involved internal work by SEHD and ISD on the population, age-sex cost weights and needs adjustments (including unmet need) and the commissioning of additional research from HERU on the excess costs adjustments. This led to a series of revised adjustments which form the basis of this report and represent NRAC’s final proposals for the allocation formula. The following chapters describe the work that has been undertaken on each element of the NRAC Formula in more detail.
For PCS, SEHD undertook further research to develop a formula for GOS and sought to understand the implications of new contracts for each of the PCS. These considerations are presented in Chapter 8.
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This chapter outlines the importance of ‘population’ in the resource allocation formula, describes the current method of estimating Health Board populations, considers alternative measures of population and presents research that compares the different alternatives. Recommendations for improved population measures are made and the Health Board population shares are calculated using the preferred method. 

Further background to the work presented here can be found in Technical Report B and Addendum to Technical Report B, available on the NRAC website at www.nrac.scot.nhs.uk/research.htm.
3.1 Importance of population

The size of the population in each Health Board is the basis for a weighted capitation resource allocation formula. The formula starts with each Health Board’s share of the Scottish population and then applies adjustments for relative need for healthcare and excess costs of supply. Therefore it is important that the population data used in the formula are as accurate and up to date as possible (Annex 8 contains a map which shows the geographical area that each Health Board serves and the estimated resident population). 

The formula seeks to determine the populations within each Health Board that are eligible for HCHS and GP prescribing. For HCHS, this is their resident population. (Separate mechanisms exist for addressing expenditure spent on non-residents
). Funding for GP prescribing is allocated to Health Boards to meet the prescribing expenditure from GP practices based within their boundaries. Therefore the population basis for GP prescribing is the total number of people registered with the practices based in each Health Board. This is not the same as the number of patients resident in each Board, since approximately 36,000 people are registered with a GP practice in a different Board.
Consequently the population base used in the formula is: 
· HCHS – population resident in the Health Board.
· GP prescribing – population registered with GP practices managed by the Health Board.
3.2 Current method

In the Arbuthnott Formula, for HCHS, the population is the mid year estimate (MYE) of the resident population in the Health Board provided annually by the General Register Office for Scotland (GROS)
. These are the estimates of the populations usually resident in each Board at 30th June each year and, due to timing issues, are used to allocate funds for two years later (e.g. 2005 MYEs were used in the allocation of 2007/08 funds).

For GP prescribing, the source of population is the Community Health Index (CHI). This is an NHS database of all patients registered with a GP practice in Scotland. An extract of this database is taken at the midpoint of each year, to coincide with the available MYE above. The list is then deflated to take account of ‘list size inflation’, a phenomenon whereby delays in updating details for patients who have moved or died means the total population tends to be overestimated by approximately 5%. An estimate of the total number of temporary residents registered with practices is then added to this estimate. 

3.3 Population measures

The research on population considered different methods of estimating the resident population of an area.

3.3.1 Mid year estimates

The only full enumeration of Scotland’s resident population is the national census count, carried out every ten years, with the most recent in 2001. For the years in between, GROS produces the MYE of the resident population for Scotland and its administrative areas (e.g. Health Boards). This estimate takes the base population from the Census, adjusted each year for the number of births and deaths, and net migration in the intervening period
.

Every year, the allocation formula is updated in the autumn of the year preceding the allocation year. Meanwhile, MYEs are released in the spring following the estimation year. So the MYE currently used in the Arbuthnott Formula falls behind the mid-point of the allocation year by around two years (e.g. the 2007/08 allocations were determined in the autumn of 2006 using the 2005 MYEs). 

3.3.2 Population projections

Population projections are based on the same basic method as MYEs. The most recent MYE is taken as the base population. This is then rolled forward, year on year, taking account of projected numbers of births, deaths and net migration to give population projections for each year up to 20 years in the future. To do this requires assumptions on fertility rates, mortality rates and migration rates (both external, outside Scotland, and internal, movements within Scotland). These are essentially extrapolations of the rates in the years preceding the base year. 
Population projections are only released at Health Board level every two years and are published in the December of the year following the base year. In recent years this has been too late to be used in the autumn update of the formula, so the latest available projection will always be based on a population base which falls behind the allocation year by three or four years.

3.3.3 Re-based population projections
Re-based population projections are a simple adjustment made to the GROS population projections, by updating them using actual population estimates (MYEs) that have been published since the Health Board level projections were published. It is a development of the method used in the formulae for allocating LA Grant Aided Expenditure (GAE) in Scotland
. 
For example, to re-base the 2004-based projection of 2007 using 2005 MYE the calculation is:
(2005 MYE) + [(2004-based projection of 2007) – (2004-based projection of 2005)] 
This takes account of the over- or under-estimation of the projection in the year to 2005, and applies this adjustment to the projection between 2004 and 2007.

The timetable for available MYEs, projections and re-based projections used in the analysis is shown in Table 3.1.

Table 3.1
Timetable of available population data
	Allocation year 
	Allocations run autumn of year
	MYE available
	Projection base available
	Projected year
	Re-basing of projections 

	2005/06
	2004
	2003
	2002
	2005
	Re-based with 2003 MYE

	2006/07
	2005
	2004
	2002
	2006
	Re-based with 2004 MYE

	2007/08
	2006
	2005
	2004
	2007
	Re-based with 2005 MYE


Source: Updated version of Table 3.1, Technical Report B.

3.4 Research

The research on the population elements of the formula is described in detail in Technical Report B, which was part of the consultation. The Addendum to Technical Report B describes the work done following the consultation process.

The objectives of the research into population were to: 

1. Review the sources of population data that form the basis of the weighted capitation formula. 

2. Address population issues raised by Boards. 

3. Review sources of populations for other relevant allocation formulae. 

4. Prepare recommendations for NRAC 

3.4.1 Review of sources

The research reviewed the sources for the population measures to be used in the formula. This consisted of examining data on planning systems, household projections and land registers, as well as the current GROS and CHI data sources.

It is crucial for the capitation-based formula to have up to date population counts by detailed age and sex categories for each Health Board area. For this reason Technical Report B (section 2.5) recommends that estimates of resident populations, for HCHS, are sourced, as currently, from GROS. For GP prescribing, it is recommended that estimates of patient numbers in the GP practices managed by each Board are sourced, as currently, from the CHI database. It is also recommended that no adjustments for temporary residents/visitors are made for HCHS, and that the current adjustment for visitors for GP prescribing is retained using historic data (see section 4.4.4 for more details). 

3.4.2 Health Board issues
During the series of visits by NRAC to Health Boards during 2005, a number of issues were raised regarding the population basis of the current allocation formula (these are summarised in Table 1.1 of Technical Report B). Most of the queries related to identifying which groups are included in population counts. This was clarified with GROS and SEHD and presented during consultation.

Technical Report B was released for consultation. In general, the responses, from Health Boards and others, to the recommendations regarding population (presented in the next section) were supportive. The sources and methods recommended for measuring populations were generally accepted (see the report of consultation responses
). The recommended move towards using re-based population projections fulfilled Health Boards’ desire for the formula become more responsive to growing and shrinking populations.

During the consultation, further questions were raised about how certain groups were dealt with in the population. Discussions were held with GROS to further clarify how groups such as prisoners, asylum seekers, armed forces personnel, students and migrants are treated in population measures. This information is presented in detail in section 2.4 of Technical Report B and section 3.1 of the Technical Addendum and summarised below. 

Groups included in population counts from GROS:

All people usually resident in an area, including:

· Armed forces personnel stationed in Scotland (at address of military base).
· Asylum seekers.
· Homeless people.
· International long-term migrants (more than one year).
· Migrants from within the UK and moving within Scotland.
· Prisoners (at prison address if longer than six months, otherwise at previous address).
· Residents of communal establishments such as nursing homes.
· Students (at term-time address).
· Gypsies/travellers.
For the vast majority of people, their Health Board of residence for the purposes of GROS population counts, matches the Health Board which is responsible for funding their healthcare. The occasions where this is not the case are rare. Health Boards may have to provide care to the following groups, but these are not included in their population counts.

Groups excluded from population counts from GROS:

· Armed forces personnel stationed outside Scotland.
· International short-term migrants (less than one year).
· Tourists.
· Temporary visitors.
3.4.3 Other formulae

The research also looked at the population bases used in other weighted capitation allocation formulae. Around half of GAE to LAs in Scotland is distributed under formulae using re-based projections and around 30% using MYEs (the remaining 20% does not explicitly use a population count). The English health allocation formula has used both population projections and MYEs in the past and has decided to revert to using population projections from 2006/07. MYEs are in use in both Wales and Northern Ireland, although Northern Ireland has considered a move to using population projections. 
3.4.4 Preparing recommendations

The majority of the research focused on the question of whether MYEs or a form of population projections are most appropriate to use as the basis of the HCHS component of the formula. A detailed description of this work can be found in Chapter 3 of Technical Report B. 

3.5 Results

The three HCHS population measures were compared focusing on the following three criteria: 
· Accuracy – how close each was to actual Board populations in the allocation year.
· Misallocation – the percentage of the population allocated to the “wrong” Board.
· Stability – the variability in the measure from year to year. 

The results from the analyses comparing the population measures are shown in detail in section 3.3 and Annex 5 of Technical Report B. A summary of the results from comparing the three population measures over the three criteria is shown here.

Accuracy - All three methods are accurate and close to the actual population in the allocation year. For most Boards, the difference between estimated and actual shares was within ± 0.1% for all three methods. However, both methods of projections, with and without re-basing, were more accurate measures of actual population than the available MYEs. 

Misallocation – Misallocation is the percentage of total Scottish population which was allocated to the ‘wrong’ Health Board (comparing the three population measures with the MYE for the allocation year). Projections misallocated less of the population than the available MYEs. This was strongly influenced by whether the data were pre or post 2001 Census (with more misallocations before the 2001 Census). Re-based projections were the best measure under this criterion.

Stability - This was measured by the average percentage change in the Health Boards’ share across the five years. Projections and re-based projections were more stable than the available MYEs. They also show that projections were more stable, on average, than re-based projections.
On the basis of this evidence, it was concluded that re-based population projections are the most appropriate population measure for the allocation formula.
3.5.1 GP prescribing population base

For the GP prescribing population, NRAC recommends that the CHI population remains the base. As projections are not available for the CHI population, NRAC recommends that the CHI population count is deflated to match the re-based projection used for HCHS.

3.5.2 Population shares
Table 3.2 shows the final population shares resulting from the revised formula for HCHS and GP prescribing using re-based population projections. The percentage shares differ for each Health Board because people are often registered with GP practices in a different Board to where they reside.

Table 3.2
Population shares

	Health Board
	HCHS 
population share (%)
	GP prescribing population share

	 
	Re-based population projection
	CHI population deflated to HCHS re-based population

	Ayrshire & Arran 
	7.17%
	7.19%

	Borders 
	2.18%
	2.14%

	Fife 
	7.05%
	7.02%

	Greater Glasgow & Clyde
	23.20%
	23.31%

	Highland 
	6.01%
	5.97%

	Lanarkshire 
	10.95%
	10.88%

	Grampian 
	10.28%
	10.25%

	Orkney 
	0.39%
	0.39%

	Lothian 
	15.70%
	15.70%

	Tayside 
	7.62%
	7.60%

	Forth Valley 
	5.60%
	5.70%

	Western Isles 
	0.51%
	0.51%

	Dumfries & Galloway 
	2.91%
	2.92%

	Shetland 
	0.43%
	0.43%

	Scotland
	100%
	100%


3.6 Conclusions

NRAC believe that the proposed changes to population measures will help the formula to keep pace with changing populations and will better reflect the populations requiring services in the allocation year. The recommended changes have been shown to be more accurate and provide greater stability.
3.7 Recommendations

NRAC compared the options according to the core criteria (Annex 5) and following discussion (as outlined in Technical Report/Addendum B) arrived at the following recommendations: 
	Recommendation 3.1 - For HCHS, re-based population projections are used to estimate the population in each Health Board instead of MYEs.


	Recommendation 3.2 - For GP prescribing, the CHI population is used for Health Boards, with deflation to the re-based population projection used for HCHS to take account of ‘list size inflation’ and ensure consistency.
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This chapter outlines the purpose of the age-sex cost weights in the resource allocation formula, describes the current method of determining these cost weights and outlines investigations to determine whether the cost weights could be refined. Recommendations for improving the calculation of the age-sex cost weights are made and the resulting age-sex costs weights are calculated.

Further background to this work can be found in Technical Report C and Addendum to Technical Report C, available on the NRAC website at www.nrac.scot.nhs.uk/research.htm.
4.1 Purpose of the age-sex cost weights adjustment 

The age-sex cost weights adjustment takes account of the differing need for healthcare across different age groups, for males and females. In many services older people and very young children have a greater need for healthcare and therefore require more resources. This adjustment is designed to account of differences in the age-sex structure of Boards’ populations based on evidence of the average resource use across age groups among males and females separately. 

4.2 Current method 

The age-sex cost weights used in the Arbuthnott Formula are the national average costs of healthcare per head per year, split into age bands for men and women separately. Age-sex cost weights are calculated for each care programme and updated annually. These cost weights are applied to the populations within each Board area to produce an expected cost. The final adjustment is expressed as a cost per head per Board relative to the national average. 

4.2.1 Age bands

Currently the age range for most care programmes in HCHS is divided into eight age bands as follows:

0-4, 5-14, 15-24, 25-44, 45-64, 65-74, 75-84, 85 years and over

For maternity, 5-year bands between the ages of 15 and 49 years are used based on the age of the mother. 

For GP prescribing nine age bands are used in 10-year steps over the age range, but costs above the age of 75 years are not differentiated: 

0-4, 5-14, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75 years and over

4.2.2 Cost weights

The method for creating national average cost weights is different for hospital, community and GP prescribing services. For hospital services, national speciality costs from the Scottish Health Service Cost Book
 are matched to corresponding patient level activity data from national data schemes such as SMR01
 and aggregated by age and sex of patient. Specialty costs are partitioned into fixed and variable cost proportions. Fixed costs are assumed to be the same for all patients and are applied on a cost per episode basis, although they are not applied to some types of transferred patients (see section 4.4.2). Variable costs depend on length of stay and are applied on a cost per day basis. Depending on the specialty, either or both of these costs are applied based on analysis of the relationship between costs and length of stay.

For community services there are no similar national patient activity data schemes and so suitable proxy data sets are used to aggregate costs, e.g. national district nursing patient contact returns.

For GP prescribing, data from the national payment scheme for reimbursing community pharmacists and dispensing doctors are used. Age-sex cost weights are currently based on the cost of prescribed items from a random sample of around 12,000 prescription forms annually. Patient age and sex can be determined from the CHI (if recorded on the prescription) or by matching patient details to the CHI database.
4.3 Research

The objectives of the research relating to age-sex cost weights were to:

· Refine the age band widths where relevant and possible.

· Review the methodology used to cost acute hospital services.

· Review data sources for costing community services by patient age and sex.

· Review data sources for costing GP prescribing data by patient age and sex.

This research is described in the following sections and more detail is provided in Technical Report C and its associated Technical Addendum.

4.3.1 Refine age band widths

The effect of reducing the widths of the age bands on the adjustment for HCHS was explored for each care programme. Using 20 age bands was investigated and compared to the results using the current eight age bands. The refinement was based on 5-year age bands with additional differentiation of very young children up to the age of two years and a greater range among the elderly: 

0-1, 2-4, 5-9, 10-14, etc, up to 85-89, 90 years and over

4.3.2 Costing acute hospital services

The costing methodology used in acute hospital services was reviewed. The fixed and variable cost split by specialty was updated based on up to date cost and length of stay statistics. Options for applying both fixed and variable costs by specialty were explored with a view to simplifying the current method. This looked at the materiality of applying fixed and variable costs to all inpatient episodes, including transfers, and of applying only fixed costs or only variable costs. In addition the potential for using the Scottish National Tariff
 (Tariff) for costing patient episodes was explored. The Tariff is a set of national average prices for hospital procedures and operations that is being developed to cost cross-boundary acute activity.

4.3.3 Data sources for costing community services

The costs of community services were published at a more detailed level in the 2004/05 Cost Book than had been the case previously. However the continued lack of a national patient activity data set for community meant that proxy data sources are still required to estimate costs by patient age and sex. Data sources were reviewed for each of the community services now reported in the Cost Book. A potential new source, not currently used in the formula, is the Practice Team Information (PTI) dataset. This holds data on patient contacts from a nationally representative sample of GP practices covering approximately 300,000 patients, including district nurses and health visitors. This dataset was used to determine the age profile of patients being treated by community nursing services nationally and was used as a proxy for other community services for which there are no national patient activity data.

4.3.4 Data sources for costing GP prescribing

Until recently no patient level information was routinely collected for individual prescriptions as part of the payment process. Therefore, prescriptions are currently randomly sampled and patient details extracted manually. However, from 2004 a process was put in place by the Practitioner Services Division of NHS National Services Scotland, who reimburse pharmacists for NHS prescriptions, to allow data capture of CHI when they were recorded on prescriptions. This alternative source of patient data was reviewed for inclusion in the formula.
4.4 Results of the review
4.4.1 Refining age bands

The research showed that greater precision could be achieved by reducing the widths of age bands and increasing the range and number of age bands. This provides a greater resolution of costs, particularly among very young children and the elderly. This appeared to be particularly important given increasing life expectancy, and increasing numbers of patients in the highest age groups. Figure 4.1 shows the age-sex cost weights for acute hospital services for males and highlights the improved resolution of costs. For example under the Arbuthnott Formula a man aged 60-64 years was assigned a cost weight of £502 compared with £763 under the new formula. 

Figure 4.1
Comparison of refined and current age band widths – Cost per head for acute services, males
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Note: these represent the cost weights used in the formula to determine the relative need for services among different populations rather than actual costs allocated per person.

Similar figures are reproduced in section 2.3 of Technical Report C for each care programme, for both males and females. These showed that the refinement of age bands resulted in greater resolution of costs, particularly among the elderly. 

Following the consultation period, the stability of the refined age bands was evaluated by comparing age-sex costs weights for each care programme from 2003 and 2005. Figure 1 in the Addendum to Technical Report C shows that the revised age-cost weights were stable for all care programmes except learning difficulties. The relatively low volumes of activity in this care programme meant much greater instability in cost weights from year to year with the narrower age bands. Given the reduction in long stay learning difficulty care in hospital, there is likely to be even less activity in future. 

Low activity levels also caused problems in the analyses of the MLC component of the formula and this led to a recommendation to aggregate the mental health and learning difficulties care programmes to increase the reliability of results (see Chapter 5 of the Addendum to Technical Report D). To allow refinement of age band widths and to ensure consistency between the different components of the formula, age-sex cost weights were calculated for the combination of the mental health and learning difficulties care programmes using the refined age bands.

Age-sex cost weights for maternity services are already calculated for 5-year age bands based on the age of the mother (between 15-49 years) and therefore no further refinement was explored. No changes were considered with regard to the GP prescribing age bands due to the problems of stability using the current age bands described in section 4.4.4. 

4.4.2 Fixed and variable costs

Currently, fixed costs are applied to all episodes of acute care except for a specific subset of patient transfers:

· Transfers which represent a return to a specialty, in which a patient has formerly been treated, within the same continuous inpatient stay.

· Transfers of emergency medical admissions within the first 48 hours only if transferred to another medical specialty.

Modifying the current method with the fixed cost component applied to all inpatient episodes provides greater transparency in the application of fixed and variable costs. There is no material impact on the final adjustment. (Further details of this work can be found in section 3.2 of Technical Report C.)
Costing of patient episodes using the Tariff was found to give similar age-sex cost weight results to the current method of costing (section 3.3 of Technical Report C). The main difference was in the older age groups for which the Tariff produced slightly lower cost weights. This is because the Tariff currently does not take into account differences in length of stay for episodes of care, which tend to be longer among older people. While recognising that the Tariff would be a potentially useful source of costing information for resource allocation in future, it was felt that it would be better not to include it at this stage while the Tariff methodology is being developed and the policy had not been fully implemented for all acute cross-boundary activity. 

4.4.3 Data sources for community services

After discussion with relevant health data experts at ISD, a number of proxy data sources for patient activity were determined for each type of community service cost (Chapter 4 of Technical Report C). These proxies included use of the PTI dataset, which was found to be a useful source of data on patient characteristics that could be applied to community services using the refined age band widths. The full table of proxy activity data sources for community services is given in Table 4.1.

Table 4.1
Proxy data sources for community activity by age-sex
	Cost 
	Source of Scotland level patient activity profiles by age-sex
	Percentage of community costs 2004/05 (%)

	District nursing
	District nurse patient contacts from PTI
	16.1

	Health visiting
	Health visitor patient contacts from PTI
	8.4

	Midwifery
	 
	New outpatient attendances for obstetric services
	3.0

	Psychiatric team
	Patient contacts from PTI for mental health 
	14.1

	Learning difficulties team
	New outpatient attendances for learning difficulties services
	3.1

	Child health
	 
	Population aged 14 and under 
	3.6

	Specialist nursing
	Patient contacts from PTI 
	3.3

	Addiction services
	Drug and alcohol misuse data 
	2.4

	Family planning
	Female population aged 15-44
	2.0

	Allied health professionals (AHPs)
	Clinical psychology
	All staff contacts from PTI
	1.6

	
	Physiotherapy
	All staff contacts from PTI
	2.8

	
	Occupational therapy
	All staff contacts from PTI
	1.5

	
	Chiropody
	All staff contacts from PTI
	2.9

	
	Dietetics
	All staff contacts from PTI
	0.7

	
	Speech therapy
	All staff contacts from PTI
	2.1

	Other services
	Community dentistry
	Patients treated in the community dental service
	4.1

	
	Home dialysis
	Population aged 50-65
	0.6

	
	Breast screening
	Female population aged 50-69
	1.2

	
	Incontinence
	Population aged ≥65
	1.9

	
	Health promotion
	Population all ages
	0.5

	
	Other
	Total patient contacts from PTI
	23.9

	Total
	 
	 
	100.0


Source: Updated version of Table 4.2, Technical Report C.

4.4.4 Data sources for GP prescribing 

Review of the current process to capture the CHI on prescriptions revealed that 52% of prescriptions did not have a CHI held in the database to allow patient age and sex to be determined (Chapter 5 of Technical Report C). This was because either the CHI was not present on the prescription or had not been captured and passed validation. In addition a full scale analysis of the quality of CHI held has not been carried out at ISD. This has arisen due to difficulties in carrying out patient level analyses using the current data warehouse, as it was not originally designed to facilitate analysis of this type of information. 

Therefore, it is not yet possible to use the CHI database to determine GP prescribing age-sex cost weights at present. However, electronic capture of all the information on prescriptions (including CHI) is also being addressed in the e-pharmacy programme and this should be used as a source of patient level information as soon as robust data are available from this system.

As it will be necessary to continue with a random sample of individual prescriptions that are manually matched to the CHI database until an electronic solution is achieved, the stability of the current sampling method was investigated (section 5.3.2 of Technical Report C). There was evidence that the current sample of 1,000 prescriptions per month taken over a year results in age-sex cost weights that are not stable from year to year. Pooling samples over the most recent three years resulted in increased precision and improved stability in the cost weights from year to year, without losing much accuracy arising from changing trends in prescribing costs.

Temporary residents (e.g. transient workers) may register for a period with a GP and receive prescriptions, but they are not captured in the main population count. The number of temporary residents varies across Scotland in a way that is not directly related to the underlying population of Health Board. Hence the Arbuthnott Formula included an age-sex cost weight for temporary residents, which was determined from information routinely collected by GPs. Since the introduction of the new GMS contract in 2004, data on temporary residents have not been routinely and comprehensively collected. As prescribing costs will continue for temporary residents despite the lack of suitable data, it was felt that an attempt should be made to include a weighting for temporary residents. The final data on temporary residents prior to the contract change in 2004 were used in the revised formula and given a weighting similar to that used in the Arbuthnott Formula. This is not ideal and an alternative information source regarding temporary residents should be found to input to the formula.

4.4.5 Consultation 

These results were used to prepare recommendations that were subject to consultation (section 7 of consultation document). There was support for refined age bands and pooling of three years of samples for the GP prescribing cost weights. Concerns were raised about the lack of community data, but only three respondents offered alternatives to the NRAC proposals for allocating costs to community services activity. These alternatives were considered but found not to have a strong evidence base (see Chapter 3 of Technical Addendum C). 
4.4.6 Further work

Post-consultation work concentrated on collating and updating the necessary data sources to create age-sex cost weights to be combined with the recommended re-based population projections to produce a final adjustment. 

The revised age-sex cost weights are presented as a cost per head, for each care programme in Table 4.2, Table 4.3 and Table 4.4. 

Table 4.2
Age-sex cost weights by HCHS care programme (without maternity)
	
	Cost per head (£)

	Age (years)
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Community

	 
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females

	0-1
	989
	835
	0
	0
	1
	0
	523
	530

	2-4
	270
	218
	0
	0
	3
	1
	169
	163

	5-9
	200
	176
	0
	0
	13
	5
	104
	104

	10-14
	184
	164
	0
	0
	17
	12
	82
	87

	15-19
	175
	181
	0
	0
	30
	36
	57
	128

	20-24
	181
	208
	0
	0
	87
	45
	74
	184

	25-29
	195
	235
	0
	0
	115
	59
	90
	217

	30-34
	231
	263
	0
	0
	145
	72
	90
	215

	35-39
	260
	288
	0
	0
	142
	80
	85
	171

	40-44
	291
	323
	0
	1
	162
	89
	101
	143

	45-49
	348
	377
	1
	1
	131
	87
	95
	123

	50-54
	423
	446
	1
	1
	110
	80
	112
	150

	55-59
	555
	525
	3
	4
	108
	85
	122
	167

	60-64
	763
	653
	5
	5
	118
	91
	148
	169

	65-69
	1,021
	838
	18
	16
	146
	116
	183
	224

	70-74
	1,296
	1,099
	56
	42
	198
	165
	248
	250

	75-79
	1,749
	1,469
	108
	101
	336
	272
	284
	335

	80-84
	2,139
	1,947
	214
	235
	477
	376
	400
	423

	85-89
	2,609
	2,448
	491
	521
	674
	551
	489
	550

	90+
	2,977
	2,890
	1,009
	1,428
	870
	820
	661
	704


Table 4.3
Age-sex cost weights for maternity 

	
	Cost per birth (£)

	Age of mother (years)
	Maternity

	15-19
	3,952

	20-24
	3,528

	25-29
	3,184

	30-34
	2,967

	35-39
	2,998

	40-49
	3,716


Table 4.4
Age-sex cost weights for GP prescribing
	
	Cost per head (£)

	Age (years)
	GP prescribing

	 
	Males
	Females

	0-4
	32
	38

	5-14
	36
	43

	15-24
	49
	68

	24-34
	83
	109

	35-44
	121
	134

	45-54
	192
	215

	55-64
	339
	359

	65-74
	559
	509

	75+
	619
	625


The revised indices for age-sex cost weights are presented in Table 4.5 and the overall Health Board indices for age-sex cost weights are shown in Figure 4.2.
Table 4.5
Age-sex indices for care programmes
	Health Board
	HCHS
	GP 
	Overall

	 
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Community
	HCHS
	prescribing
	age-sex index

	Ayrshire & Arran 
	1.048
	1.092
	1.026
	0.936
	1.014
	1.036
	1.056
	1.039

	Borders 
	1.095
	1.197
	1.066
	0.880
	1.030
	1.075
	1.102
	1.080

	Fife 
	1.014
	1.049
	1.006
	1.005
	1.005
	1.013
	1.011
	1.012

	Greater Glasgow & Clyde
	0.964
	0.917
	0.975
	1.059
	0.992
	0.972
	0.959
	0.970

	Highland 
	1.069
	1.137
	1.047
	0.918
	1.015
	1.053
	1.081
	1.057

	Lanarkshire 
	0.960
	0.848
	0.955
	1.057
	0.982
	0.962
	0.967
	0.962

	Grampian 
	1.000
	1.006
	1.008
	0.958
	0.991
	0.998
	1.003
	0.999

	Orkney 
	1.068
	1.167
	1.051
	0.852
	1.009
	1.051
	1.084
	1.056

	Lothian 
	0.953
	0.941
	0.981
	1.012
	0.992
	0.966
	0.945
	0.963

	Tayside 
	1.072
	1.201
	1.054
	0.963
	1.030
	1.064
	1.066
	1.064

	Forth Valley 
	0.986
	0.927
	0.977
	1.029
	0.992
	0.984
	0.992
	0.985

	Western Isles 
	1.122
	1.345
	1.095
	0.820
	1.040
	1.102
	1.125
	1.106

	Dumfries & Galloway 
	1.132
	1.274
	1.093
	0.904
	1.043
	1.108
	1.144
	1.114

	Shetland 
	1.001
	1.047
	0.998
	0.978
	0.989
	1.000
	0.997
	0.999

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


Figure 4.2
Age-sex indices
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The final age-sex adjustment at Board level was built up from datazone populations for each care programme ensuring that the effect of age and sex on resource allocation is available at small area level and for administrative areas below the Board level. For GP prescribing the final adjustment was built up from GP practice populations, which is the population basis for prescribing.

The updated age-sex cost weights also feed into the analysis for the additional needs adjustment at diagnostic group level to ensure that this adjustment reflects needs over and above those due to the age-sex structure of the population (Chapter 5). 

4.5 Conclusions 

NRAC believes that the revised age-sex adjustment more accurately takes account of the higher relative needs of the elderly and the very young, and the corresponding impact on resources of lengthening life expectancies. However the Committee was disappointed that no real progress had been made on a national activity dataset for community services since the last review and that prescribing information was still not available for analysis at patient level despite developments in recent years.

4.6 Recommendations

In summary, NRAC recommends the following changes to the adjustment for age-sex cost weights in the resource allocation formula for HCHS and GP prescribing:

Recommendation 4.1 - Age band widths are refined from 8 to 20 categories for all HCHS care programmes (apart from maternity) to obtain better identification of costs for infants and older people.
Recommendation 4.2 - The mental health and learning difficulties care programmes should be amalgamated to form a single set of age-sex cost weights to ensure stability year on year.

Recommendation 4.3 - Fixed and variable costs are applied to all hospital episodes (not just a subset) to improve transparency and ease of calculation.

Recommendation 4.4 - The age-sex cost weights for community services should be based on the proxy data outlined in Table 4.1. Meanwhile a national activity data set for community services should be pursued by ISD as a priority to ensure that robust data are available for future updates and reviews of the formula. 

Recommendation 4.5 – Obtaining routine and comprehensive patient-level prescribing information suitable for analysis should be given high priority by ISD. In the meantime, GP prescribing age-sex cost weights should be based on pooling annual random samples over the most recent three years to improve stability and precision within the formula. 

Recommendation 4.6 - A weighting for temporary residents’ prescribing costs should remain in the formula based on historic data currently available. However further work should be carried out by NHS National Services Scotland to find a suitable source of this information for future updates.

Chapter 5 - Additional needs due to MLC and other factors
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This chapter explains the rationale for an allocation formula adjustment based on healthcare needs over and above those based on age and sex and describes the research carried out to improve the current adjustment based on MLC. The results of the consultation process and subsequent analyses are then described, along with presentation of the resulting ‘additional needs’ adjustment for each Health Board. 

Later in the chapter, factors such as ethnic minority populations and the needs of those in remote and rural areas are investigated. NRAC’s remit also includes exploration of unmet need, which is explored at the end of the chapter.

Further background to the work presented here can be found in Technical Report D and Technical Addendum D, available on the NRAC website at www.nrac.scot.nhs.uk/research.htm.

5.1 Purpose of the additional needs adjustment

Health Boards with areas where residents have greater levels of ill health, or are subject to life circumstances that result in ill-health (such as deprivation), will face increased costs in meeting the increased volume of healthcare activity needed. The Arbuthnott Formula introduced an MLC adjustment to take account of these differences and ensure that the formula reflected, as far as possible, the underlying need for healthcare. This adjustment takes account of the relative needs of populations living in different communities across Scotland over and above the need due to the population size and demographic (age-sex) profile.

This component of the formula, when taken together with the population and age-sex components, predicts differences in the volumes of activity across the country that reflect differences in the underlying need for healthcare services among the population. The predicted volumes of activity for all the diagnostic groups within care programmes (Table 1.2) are weighted together, using the national average costs at specialty or service level, to ensure the formula predicts the relative resources required to account for the differences in the needs of the population. Variations in the resources required locally to deliver the services to meet these needs is dealt with under excess costs of supply, the fourth component of the formula, described in Chapter 6. 

5.2 Current method 

The current formula makes an adjustment for MLC that takes account of additional healthcare needs over and above the needs due to the age-sex profile of Health Boards’ populations.

The Arbuthnott Review recommended four key indicators that best explained variations in need for healthcare. These were:

· Standardised mortality rate among people under 65.

· Standardised unemployment rate (based on benefit claimants) in people of working age.

· Proportion of people, 65 and over, on income support.

· Proportion of households with two or more indicators of deprivation based on the 1991 Census
.

These four indicators were compiled into a single index, commonly known as the ‘Arbuthnott index’, that is used to predict the relative need for healthcare resources (over and above that for age and sex) in different geographical areas of Scotland each year. 

Evidence shows that increased use of services is associated with the Arbuthnott index, but the level of association is not the same across all diseases and consequently the need for healthcare services is predicted separately for each diagnostic group (see Table 1.2). For example, hospital treatment for respiratory and circulatory diseases is much more common in areas with a high Arbuthnott index value compared to areas with a low index value and therefore the coefficient for these diagnostic groups, which measures the strength of the association, is relatively high. However this is not the case for infections which are equally common in areas of high and low index values. Prescribing for infections is therefore not strongly associated with the Arbuthnott index and therefore the coefficient is relatively low (see Table 3.1 of ‘Fair Shares for All: Final Report’ for further information).
Predictions of relative need for each diagnostic group are made for a large number of small areas, called Arbuthnott areas, that cover the country (section 2.6.2). These predictions are then aggregated up to Health Board level and across the diagnostic groups to produce a single adjustment for the relative need due to MLC.

Three of the four indicators on which the Arbuthnott index is based can be updated annually. The exception is households with two or more indicators of deprivation which is based on data from the 1991 Census. The coefficients showing the strength of association for each diagnostic group were estimated during the previous review using data from 1997/98 and have not been re-calibrated since.

5.3 Research objectives 

Researchers from Tribal Secta, affiliated to the University of York, undertook the research to review the current adjustment for additional needs. The research aim was to recommend improvements and refinements based on new evidence, methods and data sources that had emerged since the original formula was developed. 

The objectives of the research were to:

· Identify new and updated sources of data, such as the 2001 Census, that could be used to improve the needs adjustment.

· Convert the geographical basis of the formula to one based on datazones to ensure compatibility with relevant new data sources and to ensure that the formula is sensitive to the needs of small areas of deprivation within Board areas.

· Identify whether specific sub-groups of the population, in particular ethnic minority groups, asylum seekers and other isolated minority groups, have higher relative needs which should be adjusted for in the formula and recommend how this should be done.

· Review evidence of unmet need as a consequence of utilisation-based approaches, other than in relation to deprivation, and identify potential areas for investigation in future analytical work.

The researchers were given a summary of the issues raised by Health Boards during the initial NRAC visits and evidence that the Boards had submitted. Health Boards were keen that more up to date evidence sources were used to investigate other indicators of additional need, such as morbidity data, and to have reassurance about the robustness of the method for selection of components for a new index. Several Boards raised concerns that the components of the Arbuthnott index favoured urban Health Boards and one Health Board made specific comments about asylum seekers, for which they provided evidence. The issues raised by Boards were discussed in detail in Chapter 3 of Technical Report D. 

The main focus of the research was to explain the variation in actual costs of healthcare within small areas using the database of potential indicators of need. For this they used a cost ratio. This measures the cost of patient activity, using national average unit costs, relative to the expected cost based purely on applying the age-sex cost weights to the population within each small area. In this way they analysed the cost-weighted volume of healthcare activity over and above the effects of age and sex. 

5.4 Research methods 

A full account of the research methods and results in the original research carried out can be found in Technical Report D.

The researchers compiled a comprehensive database of needs drivers that could be used to explain the need for healthcare across different geographic areas. This was based on data from the 2001 Census, national surveys, administrative data sources and NHS datasets held at ISD. In addition, the Scottish Neighbourhood Statistics system provided an in-depth source of variables on housing, environment, education and socioeconomics at local level (a full list of the needs drivers analysed can be found in Table 4.1 of Technical Report D).
Measures of supply were also identified such as distance to hospitals, hospital beds capacity and access to GPs. These measure the relative ease of accessing NHS services for patients living in different parts of the country. It is important to take account of the supply of healthcare services since this influences how often services are used and hence the activity data upon which the analysis is based. The researchers therefore made allowance for supply variables to ensure that need was being measured rather than variations in healthcare supply. 

The researchers used statistical regression analysis to find the needs drivers that best explained the variation in need across the country. This approach was similar to the work that was carried out in the Arbuthnott Review. The initial database of over a hundred indicators was reduced to a smaller number of the most important variables which were then combined into indices that best explained variation in the cost ratios.

The researchers were asked to convert the geography from Arbuthnott areas to datazones. They recommended that IDZs, built up from neighbouring datazones and of which there are 1,235 across Scotland, be used for the additional needs adjustment. This was due to problems with the small size of individual datazones and the corresponding lack of activity in some of the services analysed. The change of geography will improve the prediction of needs within the formula generally since IDZs are smaller, less variable, more homogeneous and a better fit to administrative boundaries compared to Arbuthnott areas.

The results of the research were issued for consultation along with the findings from the other research projects in the summer of 2006. Following extensive consultation and analysis of the feedback, further work was carried out by analysts at SEHD and ISD to build on the earlier research. A summary of the findings from the initial research and subsequent follow on work carried out after consultation is shown in the following sections. More information on the findings of the consultation exercise can be found in the consultation report.

The academic peer review of Technical Report D raised some specific technical issues on the work. Further research was undertaken to address issues that could not be responded to or were outwith the remit of the original research project. For more details on this further research see the Addendum to Technical Report D. This further research benefited from having an additional year’s cost and activity data on which to base conclusions. Overall, and given the further work that was planned, the reviewer considered the research to have been competently done and fit for purpose. 
5.5 General population needs

5.5.1 Initial research

Additional needs indices

The researchers recognised the strengths of the Arbuthnott index in the current formula. Consequently, their preference was to build on the existing process, rather than explore radical alternatives. However, they also concluded that it could be improved by introducing more than one index for the various care programmes to improve the ability of the formula to capture variations in need. They proposed five new needs indices to replace the current single Arbuthnott index for each of the care programmes (with one index covering both acute and care of the elderly and one index for mental health and learning difficulties). These indices are presented in Table 1 of the Addendum to Technical Report D. The researchers also proposed supplementary indicators of need for each diagnostic group that could be included in the formula, along with the proposed indices for the care programmes, to improve the prediction of healthcare costs (Table 2, Addendum to Technical Report D).
Maternity

Although an index for maternity services was calculated, the researchers did not recommend implementing this until there was a fuller understanding of why the need for maternity services appeared to vary so widely among Boards.

Community services
Data for community services were not available for small areas in the same way as for the other care programmes. The researchers used the PTI dataset that included activity of district nurses and health visitors in a sample of practices held at ISD. This dataset is designed to be representative at a national level and hence was used in the age-sex component of the formula to give national average activity rates by age and sex (see section 4.3.3). However the analyses for the additional needs component depended on having detailed activity data at a small area level that could be linked to the characteristics of the areas in which the populations live. The researchers had reservations about its suitability for analyses of this type and, given the relatively small number of practices in the sample, raised questions about how representative these practices were for estimating relationships between activity and needs drivers that would be extrapolated to the whole country.

Flat funding
In addition, for some diagnostic groups the researchers found that it was not possible to identify indicators that could predict more than a small fraction of the variation in utilisation of healthcare across the country. Principle among these were cancer and non-psychotic mental health although both did exhibit a significant positive gradient of need with the proposed indices. The researchers proposed that no adjustment for additional need be made over and above the adjustments for population and age-sex cost weights for these diagnostic groups. They used the terminology ‘flat funding’ for this since the assumption was that the gradient of need was flat across the full range of the proposed indices.

5.5.2 Further research

Additional needs indices
During consultation there was broad welcome for the increased flexibility the recommendations provided. However many found it difficult to comment or challenge the results given the technical nature of the supporting analyses. This led some to question the face validity of some of the indices proposed and how they related to the need for healthcare. The stability of the results from year to year was also questioned.

The external peer reviewer was satisfied with the overall approach of the research team, recognising that the report authors had considerable experience in the technical aspects of resource allocation. The points raised by the reviewer were either responded to by the original authors or addressed in further work.

Additional research on the needs indices was carried out after consultation by SEHD and ISD. The issues of complexity and stability of the recommended needs indices were addressed by having an additional year’s activity and cost data to analyse. This analysis indicated that, while the indices proposed were relatively stable from year to year, similarly high levels of prediction could be achieved using a simpler set of indices. In addition the use of supplementary variables that had been proposed by the researchers was only warranted for maternity. Complex discussions on the alternatives took place and these are reported in the Addendum to Technical Report D. These led to recommendations for needs indices which the Committee felt were more transparent, justifiable and valid, though no less equitable, than the original proposals (see Table 5.1).

Table 5.1
Recommended additional needs indices
	Index name
	Care programme

Elements of index

	Acute
	Acute, care of the elderly and GP prescribing:

	
	- all-cause standardised mortality rate ages 0-74

	
	- limiting long term illness (LLTI) rate (age/sex standardised)

	Mental health
	Mental health & learning difficulties:

	
	- percent claiming severe disability allowance

	
	- percent of people in one person households

	
	- percent in social rented housing

	Maternity
	Maternity:

	
	- Mean house price 

	
	- Birth rate 

	
	- Urban-rural classification (supplementary variable)

	Community
	Community:

	
	- No specific index. Cost weighted average of predicted needs using the above indices


Source: Table A2.1, Addendum to Technical Report D.

These indices were demonstrably better predictors of the need for healthcare than the current single Arbuthnott index. In the case of acute services, care of the elderly and GP prescribing, the resulting index is simpler than the current index and contains a measure of general morbidity. While premature all-cause mortality is included in the Arbuthnott index, the age range has been extended up to 75 years reflecting lengthening life expectancies. The unemployment rate and elderly on income support, which are in the Arbuthnott index, were not found to explain variations in service use across Scotland as a whole, in addition to the variables listed in Table 5.1. 

The indices contain a mix of variables from administrative sources, that can be updated regularly, and the 2001 Census, which cannot. This indicates that they should be reviewed and re-calibrated on a regular basis.

Maternity
Many consultees were unsurprised by the wide variation in use of maternity services across Health Boards, given the requirement to provide essential services in remote and rural areas that can lead to longer lengths of stay for mothers. Further analyses indicated that most of the variation in use of maternity services is accounted for by the number of births in each IDZ and the age of the mother, both of which are already taken account of in the age-sex adjustment. Hence none of the needs drivers investigated explained the additional variation in needs. The final index for maternity included variables related to deprivation (lower mean house price was associated with higher need), throughput (lower birth rate was associated with higher needs per birth) and urban-rural classification to take account of higher need in remote and rural areas.

Community services
For community services detailed national activity and cost data do not exist, as they do for the acute sector. This was a problem identified in the Arbuthnott Review and there appears to have been very little development in the intervening years. The result is that, for community services, an adjustment is proposed that uses, as a proxy, adjustments for other care programmes weighted together in a way that best reflect the overall profile of community services as shown in Table 5.2. Further details of this weighting are provided in Technical Addendum D.

Table 5.2
Cost weightings for community needs index

	Index name
	Diagnostic group
	Cost weighting %

	Acute
	Outpatients
	57.5

	Acute
	Care of the elderly
	16.1

	Mental health
	Mental health & learning difficulties
	21.2

	Maternity
	Maternity
	5.0

	Total
	
	100


Source: Table A1.2, Addendum to Technical Report D.

Flat funding
In consultation there was considerable scepticism about the recommendation for flat funding for specific diagnostic groups, in particular cancer and non-psychotic mental health. The Committee was not persuaded by the argument for flat funding for these diagnostic groups, especially since there was evidence in each case of a statistically significant positive gradient with the relevant needs index. 

5.5.3 Results
Additional needs indices are calculated for each diagnostic group and combined up to care programme level.

For each care programme, the trends in predicted needs based on the recommended needs indices are shown in Figure 5.1. This shows the predicted additional need per head of population relative to the national average (national average = 1) for each care programme. This is the predicted need over and above the effect of population, age and sex. 

The small area populations have been divided into the ten equal groups, or deciles, based on their predicted need for each care programme separately. This shows the distributive effect of the different needs indices. Predicted need for mental health & learning difficulties ranges from 75% per head higher than national average in the highest need areas to 40% below in the lowest need areas. In contrast, the trend for maternity services is much flatter, ranging from around 10% higher in high need areas to 10% lower in lowest need areas.

Figure 5.1
Predicted needs based on recommended needs indices 
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More details on the construction of the three needs indices described above, including the coefficients, can be found in the Addendum to Technical Report D.
5.6 Needs of particular population groups

5.6.1 Ethnic minorities

Given NRAC’s remit to consider the inclusion of ethnicity data in the formula, the researchers were asked to look at the evidence for including a specific adjustment for higher relative needs of ethnic minority groups, over and above the effects of age, sex and other additional needs. 

Ethnic minorities make up a small proportion of the national population (around 2% at the 2001 Census) and are highly concentrated geographically in certain areas of Scotland, particularly urban areas. Apart from the Census
, data collected on ethnicity and health in Scotland are sparse. This makes the ability to gather evidence for a national allocation formula difficult. 

The researchers concluded that areas with higher proportions of ethnic minority groups also tended to have higher values of many of the main indicators of need, particularly those related to deprivation. In effect, this means that including deprivation indicators in the formula captures the additional needs of ethnic minorities that are related to their deprivation. Indeed, they found that including indicators for specific ethnic groups in addition to these indicators often suggested that ethnic groups used services less frequently, although the evidence was inconclusive. This was particularly the case for the largest category of South Asian. They concluded therefore that there was no case for introducing indicators of ethnic minority groups into the needs adjustment of a national formula. 

During consultation there was broad agreement with the recommendation for no specific adjustment in the formula for ethnic minorities since the difficulty in obtaining relevant data was recognised, even by those who felt an adjustment should be made. The increased costs of providing language services such as translation services was highlighted and this had been identified by the researchers as one of the few areas where an evidence based adjustment might be possible. This is discussed further in Chapter 9.

NRAC also received information from a number of other sources including the “Fair for All”
 leads in the Health Boards. They confirmed the Committee’s view that the main source of data on ethnicity was still the 2001 Census. No additional sources that could be used by the researchers to build a national resource allocation formula were identified. To do this, Boards would need to improve the recording of ethnicity in routine health returns (including hospital discharge data, in primary care clinical systems and in diabetes registers) to capture this information as well as to meet legal obligations to monitor equality policies. 

5.6.2 Asylum seekers

The researchers were also asked to look at the evidence for including a specific adjustment for higher relative needs of asylum seekers, over and above the effects of age, sex and other additional needs. They found the problems in gathering evidence for a higher relative needs adjustment for asylum seekers were similar to those for ethnic minority populations, and even more extreme given their relatively small number, the lack of data at small area level and their high concentration in certain areas. Almost all the asylum seekers in Scotland are based within a single Board, Greater Glasgow & Clyde. The researchers were clear that including the number of asylum seekers as part of a needs index within a national formula was not appropriate. Instead, they recommended that the needs of this particular sub-group be addressed using a separate allocation mechanism.
NRAC also received a report produced for the National Resource Centre for Ethnic Minority Health (NRCEMH) by Queen Margaret University entitled “Funding Issues in the Provision of Health Services to Asylum Seekers and Refugees in Glasgow” (unpublished). This report describes Glasgow’s approach to meeting the special healthcare needs of asylum seekers and refugees, by creating new services or modifying existing services. The report noted that apart from matched funding from Glasgow City Council and the National Asylum Support Services for translation and interpretation costs, the costs of providing health services to asylum seekers have been met by Greater Glasgow (now Greater Glasgow & Clyde). Costing data were available for services provided in primary care and for interpretation costs, but there was no reliable costing information for hospital services or for prescriptions given to asylum seekers. The lack of data on asylum/refugee status of patients in hospitals meant that it was difficult to quantify their impact on use of services. It was also noted in the report that maternity services have been heavily used by asylum seekers but that this demand was in contrast to declining demand amongst the existing population. This highlighted the complications in analysing any cost impact of asylum seekers. 

This report focussed on GP related services, which are not part of NRAC’s remit. However NRAC was interested to obtain confirmation that others had found little evidence relating to asylum seekers’ use of hospital services and agreed with the recommendations that better data on use of health services (particularly for hospital services and GP prescribing) are needed.

5.6.3 Migrant workers

Although no specific work was carried out by the researchers into the specific needs of migrant workers, this was raised as an important issue by several respondents during the consultation.

As for ethnic minorities and asylum seekers there is a problem in acquiring the data to analyse the needs of this particular population group relative to the general population and therefore a lack of evidence that this particular group has a higher relative need for healthcare in any one area. 

5.6.4 Remote and rural areas

The original research looked at the robustness of the proposed indices in relation to rural areas, in particular, whether the indices tended to under-predict needs in the remote and rural areas. The validity of some of the needs indices in remote and rural areas had been questioned by some during the consultation and this work was followed up after consultation using the new needs indices. 

This work suggested that there was no general evidence that the indices under-predicted needs in remote and rural areas. The strongest evidence for a specific remote and rural difference was in maternity services, which was linked to longer lengths of stay in remote areas. Therefore, the final recommended index for maternity includes the urban-rural classification specifically to take account of this additional need in remote and rural areas. 

Across all the different diagnostic groups the analyses were more likely to show that needs in remote and rural areas were over-predicted by the needs indices. Whether this evidence was strong enough to indicate that an unmet need adjustment was required is addressed in the following section. 

5.7 Unmet need 

5.7.1 Background

Unmet need for health services can be general or specific. General unmet need occurs if there are insufficient resources to meet the entire needs of the population, and is not an issue for an allocation formula. Specific unmet need occurs when one population group does not use the same level of resources as other population groups with the same level of need. This is an issue for the formula because it aims to be needs based and it derives its measures of relative need from patterns of health care utilisation. 
As part of its remit NRAC was asked “to consider in the light of the pilot exercises adjustments to the formula for unmet need”. The issue of unmet need was looked at by SCRA
 who commissioned a report from Glasgow University. The report considered three methods: 

1. Direct epidemiological approach.
2. Variations among Health Boards. 

3. The shortfall method. 

The first of these was found to have practical and methodological flaws. The second identified significant differences between Health Boards in how their spatial distribution of resources responded to differences in population needs. The shortfall method - which adjusts for the under-utilisation of healthcare services by populations in deprived areas - produced evidence of unmet need in the following care programmes and diagnostic groups:

· Acute – circulatory, cancer and respiratory disease.

· Inpatient mental health.

· GP prescribing – circulatory, mental health.

However, no adjustment was made to the Arbuthnott Formula at the time. Instead it was agreed that a series of unmet need pilots would be established to examine whether specific allocations to Health Boards would enable them to implement suitable projects to improve access to health services for those with unmet need (see Chapter 9). 

5.7.2 Initial work

Given the restricted amount of time for the all the work to be completed prior to consultation, the researchers concentrated on trying to detect evidence of unmet need among those predicted to have the greatest need for healthcare using their recommended index for acute services.

Finding conclusive evidence of unmet need is difficult not least due to the difficulty in measuring the true underlying need for healthcare among the population independently of the use of services. Therefore the researchers used several different statistical methods to analyse the trends in use of services across areas of different predicted need. They concluded that the analyses as a whole did not yield convincing evidence of unmet need. One of the methods, which used data from the Scottish Health Survey extrapolated to provide estimates for morbidity in small areas, suggested some evidence of unmet need for circulatory conditions which they recommended would be worthy of further exploration. 

5.7.3 Further work

There was a mixed response to the consultation question of whether the formula should take account of unmet need, though concern that the formula continued to be based on use of services rather than underlying need. Many felt that if unmet need was to be addressed in the formula, it should be based on clear definitions and robust methodology.

Once the needs indices had been finalised, further work was carried out using a version of the shortfall method to look for evidence of unmet need due to deprivation that could be incorporated into the additional needs adjustment. This method looked for a shortfall in activity among those in the most deprived areas (as measured by the SIMD income domain) which might suggest that there were needs that were not being met. Consistent evidence for a shortfall was found for circulatory disease among those in the 25% most deprived areas, confirming the findings of the original research that those from deprived areas were less likely to access services for circulatory diseases. This was backed up using data on prevalence of disease from the Scottish Health Survey 2003. This showed a clear and consistent increase in prevalence of circulatory disease with increasing deprivation, strengthening the finding that any shortfall in activity in the most deprived areas was indicative of unmet need. An adjustment was made for this finding in the formula by extrapolating the increasing trend in activity from the 75% least deprived areas to the 25% most deprived areas, hence increasing the coefficient for this particular diagnostic group. This results in a slightly greater share to areas with the highest predicted needs for acute services to compensate for their relative under-utilisation of services. 

The shortfall method was also repeated to look for evidence of unmet need in areas with high proportions of ethnic minority populations and in remote and rural areas. While evidence of a shortfall was found in areas with higher proportions of ethnic minority populations (with stronger coefficients than those seen for deprivation), there was no evidence of shortfall in remote and rural areas. Investigating the shortfall related to ethnicity led to analysis of data from the Scottish Health Survey 2003. However this did not show consistent trends in disease prevalence across areas of increasing proportions of ethnic minority populations. 

The finding of less evidence of unmet need compared to when previous work was carried out may be surprising. However, this work uses the new indices that will better reflect the current population needs compared to the Arbuthnott index, having been based on a rigorous process of selection from a new database of up to date data sources, including a new census. They have also been calibrated with up to date activity data and are based on more relevant geographical areas than the Arbuthnott index. We would therefore expect that if unmet need currently exists then it would be more likely to be detected. The fact that it has not means that it is therefore possible that service delivery has improved to reduce actual unmet need in these services in recent years

5.8 Conclusions
The recommended additional needs indices were used to predict the relative need for each diagnostic group and care programme for IDZs. The combination up to Health Board level is done on the basis of age-sex adjusted population weights.
The predicted needs were aggregated across diagnostic groups to care programmes and up to Health Boards to ensure the final formula outputs reflect the overall need for the combination of the different hospital, community and GP prescribing services. 
Table 5.3 shows the results of working through the recommended additional needs indices to Board level while Figure 5.2 shows the final additional needs or MLC index for each Board relative to the national average.

Table 5.3
Additional needs (MLC) indices for care programmes
	Health Board
	HCHS
	GP
	Overall

	 
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Community
	HCHS
	prescribing
	additional needs

(MLC) index

	Ayrshire & Arran 
	1.010
	1.011
	1.002
	1.032
	1.006
	1.009
	1.012
	1.009

	Borders 
	0.876
	0.884
	0.909
	1.009
	0.929
	0.895
	0.855
	0.889

	Fife 
	0.975
	0.982
	0.948
	1.017
	0.979
	0.974
	0.968
	0.973

	Greater Glasgow & Clyde
	1.113
	1.113
	1.131
	0.981
	1.072
	1.103
	1.134
	1.107

	Highland 
	0.931
	0.937
	0.901
	1.046
	0.954
	0.936
	0.920
	0.934

	Lanarkshire 
	1.068
	1.076
	0.981
	1.010
	1.024
	1.046
	1.080
	1.051

	Grampian 
	0.903
	0.915
	0.901
	0.997
	0.937
	0.913
	0.882
	0.908

	Orkney 
	0.884
	0.895
	0.869
	1.096
	0.929
	0.899
	0.860
	0.893

	Lothian 
	0.953
	0.948
	0.983
	0.971
	0.976
	0.962
	0.947
	0.959

	Tayside 
	0.955
	0.959
	1.029
	0.993
	0.986
	0.972
	0.947
	0.968

	Forth Valley 
	0.996
	1.001
	0.988
	1.015
	0.995
	0.995
	0.994
	0.995

	Western Isles 
	0.969
	0.978
	0.924
	1.080
	0.975
	0.968
	0.961
	0.967

	Dumfries & Galloway 
	0.939
	0.944
	0.901
	1.048
	0.957
	0.942
	0.928
	0.939

	Shetland 
	0.894
	0.901
	0.851
	1.061
	0.928
	0.900
	0.872
	0.896

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


Figure 5.2
MLC indices
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The new adjustment for additional needs reflects a rigorous programme of research that was carried out to review this component of the formula. The Committee believes that the final adjustment provides a better reflection of the need for health care services due to MLC and other factors than the current formula due to:

· Use of more relevant and meaningful geographical units (IDZs) to give better overall precision in the prediction of needs, greater coherence with administrative boundaries and greater flexibility in presentation of outputs.

· Inclusion of more up to date data sources that have become available since the creation of the Arbuthnott Formula.

· The adjustment being calibrated on the most up to date activity data nationally to reflect the current patterns of service use.

· The adjustment taking account of evidence of unmet need due to under-utilisation of hospital services for circulatory disease in the most deprived areas. 

5.9 Recommendations 

In summary, NRAC recommends the following changes to the adjustment for MLC in the resource allocation formula for HCHS and GP prescribing:

Recommendation 5.1 - The current Arbuthnott index should be replaced with three separate indices to improve the prediction of needs for different services. These indices would account separately for the need for:

· Acute services, care of the elderly and GP prescribing

· Mental health & learning difficulties

· Maternity services.

Recommendation 5.2 - A nationally complete and consistent cost and activity dataset for community health services should be pursued as a matter of urgency. 

Recommendation 5.3 - Until better community data become available, the current adjustment for community services based on the Arbuthnott index should be replaced with one based on the cost weighted average of the predicted needs for acute outpatients, care of the elderly, mental health and maternity. 

Recommendation 5.4 - The drive to improve the recording of ethnicity classification on patient health records should be stepped up to ensure that evidence is available to allow specific adjustments for minority populations such as ethnic groups, asylum seekers and migrant workers to be considered appropriately. Current lack of data and evidence means that no adjustments can be recommended at this time.

Recommendation 5.5 - The additional needs adjustment should take account of unmet need due to under-utilisation of acute services for circulatory disease, as there is consistent evidence of a shortfall in use of these services in the most deprived areas despite their increased need.

Recommendation 5.6 - The inputs to the adjustment should be kept up to date, and the adjustment regularly calibrated with activity data, so that the formula outputs remain a valid and accurate prediction of the need for healthcare services.

Chapter 6 -  Unavoidable excess costs of supply
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This chapter outlines the purpose of the adjustment for unavoidable excess costs of supply, describing the current methods used in the Arbuthnott Formula and research that was undertaken to develop new and refined adjustments. Recommendations for improving the indices that contribute to the excess costs adjustment are presented and the overall index is calculated.
Further background to the work presented here can be found in Technical Report E and the three addenda to Technical Report E, available on the NRAC website at www.nrac.scot.nhs.uk/research.htm.
6.1 Purpose of the unavoidable excess costs of supply adjustment
As well as taking account of the differing health needs of each Health Board’s population, the Arbuthnott Formula includes an adjustment to reflect any unavoidable excess costs incurred by Health Boards in supplying services to remote and rural areas. There are two important points to note about this adjustment:
· The intention is that it corrects solely for the higher unit costs that a Health Board incurs in supplying services – not the needs of its population (which are accounted for in the age-sex and additional needs adjustments).

· The adjustment is aimed solely at unavoidable excess costs – those which arise from circumstances over which the Health Board has no control (e.g. the remoteness of its geography) – not avoidable excess costs (e.g. from inefficient services)

The Arbuthnott Review examined the possibility of adjustments for remote and rural areas and also for MFF (which take account of the unavoidable differences in the cost of resources such as land, labour and buildings among Health Boards). This concluded that there was a case for developing an adjustment for the excess costs of remoteness and rurality. The Review Group stated that there was no case for a staff MFF at that time, but suggested that more work might be done in the medium term on the possibility of developing a land/buildings MFF. 
6.2 Current method

The Arbuthnott Formula adjustment for excess costs is applied to both hospital and community services, with different approaches for each, to reflect the different nature of services offered. No adjustments are necessary for GP prescribing as prescriptions are reimbursed at national fixed prices and the costs of dispensing are covered by other elements of expenditure. 
The hospital services excess costs adjustment is based on the relationship between the costs of commissioning hospital services for residents of each Health Board and an indicator of remoteness. The costs element of the adjustment is based on the ratio between a Health Board's actual expenditure on each care programme and what their expected expenditure would be if they delivered services at the national average cost. The remoteness indicator for hospital services is the number of road kilometres per 1,000 people. The resulting adjustment gives a greater weight to those Health Boards with remote and rural areas. The three island Boards were given a uniform adjustment as their size made individual analysis difficult. The hospital services adjustment has not been updated since the Arbuthnott Formula was introduced as it was felt unlikely that the road network would change significantly enough to affect the scale of the adjustment.
The hospital services excess costs adjustment in the Arbuthnott Formula is based on an analysis of an actual to expected cost ratio in which the expected costs are not adjusted for the fact that rural areas will tend to have a more expensive speciality mix, a lower proportion of day cases and a higher average length of stay. As such there is a potential for the current hospital services excess costs adjustment to overlap with the MLC adjustment, i.e. double counting. 
The community services excess costs adjustment involves separate elements for travel intensive services (e.g. district nurses, health visitors) and clinic based services (e.g. immunisation, family planning). The travel based element of the adjustment is based on a model developed by National Economic Research Associates (NERA)
 that simulated the pattern of travel times and costs in different geographical areas. This model was based on information about health visitors and district nurses – the only services for which adequate data were available – and assumed that other travel based services would follow a similar pattern. For clinic based services the costs of providing services in remote general practices taken from the SAF (Scottish version of the UK GMS Formula) was considered to provide a better proxy for the costs of delivering clinic based community services. The two community adjustments are combined in relation to the relative size of the spending on each of them – two thirds accounted for by travel based services and one third by clinic based services. The community services adjustment has not been updated since the Arbuthnott Formula was introduced. 
6.3 Initial research
Research on the unavoidable excess costs of supply was conducted by HERU. The aims of the research were to review the original adjustment for excess costs and recommend improvements and refinements based on new evidence, methods and data sources that have emerged since the original formula was developed. The specific objectives of the research were:
For hospital services,

· To review the current remoteness adjustment and, if necessary, propose a more appropriate alternative.
· To review the evidence for inclusion of other unavoidable excess costs of supply in the formula, taking account of changes in service provision and market forces since the original analyses.

For community services,
· To review the excess cost adjustment for travel intensive community services and propose improvements taking account of changes in service provision since the original analyses.
The clinic based adjustment for community services is now based on the SAF and that was under review by a separate group. As a consequence NRAC did not commission further work on this element. Instead the Committee arranged to be kept up to date regarding the ongoing SAF research.

One of the key weaknesses of the Arbuthnott Formula’s approach to excess costs was the difficulty of breaking the formula down below Health Board level. The hospital adjustment in particular was based on the average number of road kilometres per 1,000 people in each Health Board for the period 1996 to 1998. NRAC has been keen to ensure that a revised formula is capable of operating below Health Board level.

In addition to this HERU was also asked to review the issues raised during NRAC’s meetings with Health Boards and take account of issues relating to excess costs. These included:
· The scope of the remoteness adjustment – Several Health Boards stated that remoteness gave rise to additional costs e.g. the costs of providing smaller hospitals, the need to employ staff at higher grades because of the wider range of responsibilities. HERU noted that the current remoteness adjustment is designed to take account of all factors that cause costs to be higher in rural areas than in urban areas.

· Core funding – Some Health Boards suggested that it may be more appropriate to provide a level of core funding reflecting the need for all Health Boards to provide a certain level of services. HERU could find no evidence to support the inclusion of a core funding adjustment in the formula. 

· Island Boards – Some concerns were raised that wholly island Health Boards may face particular problems in providing healthcare because of their remote circumstances. In response to this HERU proposed an area classification that separately identifies island populations.

· Mixed urban and rural Health Boards – Concern was expressed that as the current remoteness calculation is based on the average road kilometres per 1,000 people at Health Board level, it means that mixed Health Boards do not have their excess costs adequately adjusted. HERU propose a remoteness adjustment that is calculated at a much smaller level, thus making it possible for Health Boards to see how their adjustments are derived from small areas.
· MFF – A number of Health Boards noted that they may face increased costs because of the high prices for labour and other resources in their area. This issue was addressed in HERU’s work on the MFF. 

6.4 Initial results
6.4.1 Hospital services excess costs

HERU produced Technical Report E which sought to address these aims and objectives. They reviewed the current formula and examined best practice in other countries before moving on to look at each element of their specific objectives. 

For the hospital services remoteness adjustment, HERU began by attempting to replicate the current Arbuthnott adjustment. They examined Health Board level expenditure data for 1998/99 to 2004/05 alongside updated LA level road kilometres per 1,000 people. They found that the relationship between this remoteness indicator and costs was highly inconsistent and unstable. This lack of robustness led them to examine a more refined method of estimating the relationship between costs and remoteness.

HERU sought to create a new hospital services adjustment by evaluating the relationship between patients’ use of services and hospital expenditure in each datazone in Scotland. They used a cost ratio to analyse the variation in local costs relative to the costs for the same service at national average unit costs. This ensures that it was the excess costs of supplying services locally that were identified and that the needs and supply adjustments of the formula do not overlap.
Cost ratios were analysed for five hospital services: acute; maternity; mental health & learning difficulties; care of the elderly; and outpatient services (across all specialities). They also examined how indicators of case-complexity and the characteristics of the health facilities varied depending on the urban-rural category of patients’ areas of residence. To take account of issues raised by Health Boards, the standard SEURC classification of rurality was expanded to add in two separate categories for island towns and island rural areas.

The results showed that costs for maternity, mental health and care of the elderly are clearly higher than the national average for residents in more rural and remote categories. There is little evidence of higher costs for acute care, except in the most remote areas. The researchers demonstrated that this is because most of the additional costs for remote and rural areas are reflected in a lower proportion of day cases, longer lengths of stay and a more expensive speciality mix and these costs are already reflected within the needs element of the formula.

These results are summarised in Table 6.1, which shows that overall the islands and the very remote mainland areas have the highest costs, with little difference among the other categories. Costs of providing hospital services to island residents were found to be approximately 15% higher than the national average.

Table 6.1
Ratios of local to national average costs by hospital service

	Category of residence
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Out-patients
	Total

	Primary cities
	1.014
	0.954
	0.947
	0.948
	1.032
	0.999

	Urban settlements
	0.990
	0.922
	1.016
	1.013
	0.989
	0.990

	Small towns:
	 
	 
	 
	 
	 
	 

	 - Accessible 
	0.987
	1.080
	1.053
	0.990
	0.954
	0.998

	 - Remote
	0.986
	1.342
	1.113
	0.918
	0.915
	1.015

	 - Very remote:
	 
	 
	 
	 
	 
	 

	Mainland
	0.993
	1.052
	1.120
	1.289
	1.014
	1.031

	Island
	1.043
	1.177
	1.421
	1.541
	1.136
	1.138

	Rural areas:
	 
	 
	 
	 
	 
	 

	 - Accessible 
	0.982
	1.068
	1.022
	1.032
	0.960
	0.993

	 - Remote
	0.978
	1.305
	1.115
	1.014
	0.906
	1.012

	 - Very remote:
	 
	 
	 
	 
	 
	 

	Mainland
	0.983
	1.119
	1.092
	1.073
	0.939
	1.006

	Island
	1.097
	1.207
	1.367
	1.447
	1.165
	1.166

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


Source: Updated version of  Table 9.34, Technical Report E.

The results of this work were generally as expected, although they also produced an unexpected finding in that costs appear also to be above the national average in acute and outpatients for primary cities. Thus, the proposed adjustment was not solely a remoteness adjustment as in the current Arbuthnott Formula, but an adjustment for all unavoidable causes of excess costs. 

HERU recommended that the existing remoteness adjustment should be replaced by this more refined method that takes account of higher unit costs wherever they occur. This adjustment would reflect increased costs for populations living on islands, whose costs are increased by 14% (small towns) and 17% (rural areas), and in mainland very remote small towns, whose costs are increased by 3%. 
6.4.2 Excess costs due to market forces

The other part of HERU’s remit for hospital services was to review the evidence for inclusion of other unavoidable excess costs of supply in the formula, taking account of changes in service provision and market forces since the original analyses. An MFF adjustment seeks to compensate Health Boards for unavoidable additional costs (e.g. staff, property) which relate directly to their geographical location. For example, in the case of staff costs the theory suggests that in some Health Board areas there is greater competition for staff from the private sector and/or the cost of living is higher. As national wage agreements, such as Agenda for Change (AfC)
, prevent Health Boards offering higher wages to attract staff, this means they may face higher indirect costs in recruiting and retaining staff. 

HERU’s research found the following:

· Staff MFF – The case for a staff MFF depended on the “connectedness” of the labour market between Health Boards and the private sector. HERU examined private sector Standardised Spatial Wage Differentials (SSWDs)
 and concluded that Health Boards in areas with high private sector wages also faced increased costs of recruitment and retention for all non-medical staff (i.e. all staff except doctors). They proposed creating an adjustment based on the private sector SSWDs which would be applied to the staff costs element of Health Boards’ total costs.
· Buildings –There is a relationship between the costs faced by Health Boards and an index of public sector building costs.
· Land – It might be possible to use land valuations from the Valuation Office to estimate the unavoidable costs of land faced by Health Boards.

On this basis HERU recommended that MFFs be introduced for staff and buildings costs, and that more work was needed to determine whether an adjustment could be developed for land costs. The HERU proposals would have created an MFF adjustment that is similar to that applied in England, where it has been in operation in some form for around 20 years. 
6.4.3 Community services

The community services adjustment in the Arbuthnott Formula consists of two elements – travel related services and clinic based services. Both of these elements were examined by NRAC. 
Community travel based services

The current adjustment for travel based services is based on a simulation of the additional travel associated with the delivery of services by district nurses and health visitors in rural areas commissioned from NERA at the time of the Arbuthnott Review. The simulation of travel times is based on 1991 postcode sectors and travel times based on straight-line distances and LA level measures of population dispersion. Community nurses are assigned to some ‘rural’ postcode sectors regardless of the level of expected demand.

The researchers from HERU developed the model based on census output areas which are small geographical areas used to build up to other geographies (including datazones). HERU simulated the required times per contact for each of 42,604 census output areas based on the size of the settlement in which the output area is located (if it is) and the drive time to the nearest settlement (if it is not). This requires values for a key set of parameters, most of which are provided by PTI or are maintained from the model derived for the Arbuthnott Formula. These output area estimates can be aggregated to higher-level geographical areas, such as urban-rural categories or Health Boards, using estimates of the expected demand from each output area which are derived using age-sex specific contact rates from PTI.
The model focuses on the average time required for patient contacts in different areas. HERU assumed that healthcare professionals are based in settlements and must travel to patients’ homes. Thus, the model requires assumptions about contact duration, travel times, the proportion of visits in patients’ homes and the time required to visit islands. The key determinant of the excess cost adjustment for rural areas is settlement size. Based on national workforce figures HERU classified the elements of community services into those for which there are enough staff to provide the service at either ‘small settlement’ (3000+ people) or ‘large settlement’ (10,000+ people) size
. This information is used to derive a unit cost adjustment for community travel services expenditure. 

Based on these assumptions, HERU estimated that the unit costs of district nurse and health visitor services are raised in very remote rural areas by over 75% and 40% respectively. The lower figure for health visitors reflects a lower proportion of contacts in patients’ homes. 

Table 6.2 gives a summary of the likely effect of such a model. It shows that all areas benefit other than primary cities, urban settlements and accessible small towns with the most substantial adjustments in the very remote rural areas. 
Table 6.2
Simulated cost indices by category of residence for travel based community health services
	Category of residence
	Index

	Primary cities
	0.963

	Urban settlements
	0.963

	Small towns – accessible
	0.986

	Small towns – remote
	1.065

	Small towns – very remote – mainland
	1.267

	Small towns – very remote – island
	1.277

	Rural areas – accessible
	1.012

	Rural areas – remote
	1.124

	Rural areas – very remote – mainland
	1.534

	Rural areas – very remote – island
	1.577

	Scottish Average
	1.000


Source: Table 8.15, Technical Report E.

HERU recommended that the existing remoteness adjustment for travel related services should be revised using the updated simulation model. However, it was noted that the model is based only on activity for district nurses and health visitors, which accounts for less than a quarter of community services expenditure. The researchers indicated that values for the key parameters were based on crude assumptions and the model could be refined if in future data on the activity of other staff working in community services and patterns of care became available. 

Community clinic based services

As noted earlier, the adjustment for clinic based services in the Arbuthnott Formula is drawn from the SAF. As the SAF review was still underway, this did not form part of the initial research commissioned by NRAC, nor was it subsequently included in the proposals that were consulted on. 
6.5 Consultation and peer review

The proposals to replace the existing hospital services remoteness adjustment with a more refined study of urban-rural costs differences was broadly welcomed by consultees and those who attended the workshops. However some concern was raised about the ‘steps’ created by the use of the 10 urban-rural categories. The topic of remoteness was one of the top three issues raised at the workshops. 

The reaction to the MFF proposals was mixed, with 13 out of 23 consultees not favouring a staff MFF adjustment. This in part stemmed from misconceptions about how MFFs would fit with AfC – the answer being that MFFs have no effect on levels of pay, they simply compensate Health Boards for higher indirect costs of recruitment and retention. During consultation, advice was also sought from the SEHD Workforce Directorate, who asked what impact, if any, this would have on the wider AfC process once it was fully implemented. They also advised that there is a facility to pay a recruitment and retention premium (RRP) where market forces, allied to the normal rate for the job, would otherwise prevent an employer from recruiting and retaining suitably qualified and experienced staff in sufficient numbers
. The onus is on Health Boards to provide evidence of the need for an RRP and to date, since the inception of AfC, no application has been received from any NHS employer in Scotland to apply a premium. 
The community services adjustment was also queried by some consultees questioning whether the assumptions made in the model were robust. Consultees were asked to identify better data sources to model staff activity in the community, but no suggestions were received. 
The external peer reviewer was satisfied that the report from HERU was a well-conceived, well-executed and clearly described piece of work. He concluded that the research had been competently done and was fit for purpose given the constraints of the data available
. He did raise a number of mainly technical issues that were addressed in the subsequent work that was commissioned. 
6.6 Further research
6.6.1 Hospital services
The work on remoteness was seen by NRAC as an improvement on the current method used within the Arbuthnott Formula. However, the Committee felt that it was worth exploring some of the issues that had been raised during consultation and peer review – namely testing other variables (e.g. age, deprivation, ethnicity - based on 2001 Census ethnic group composition, staff MFF, building location factors
) to see if they helped explain the differences in unit costs and also whether a continuous variable for rurality could be used to avoid ‘steps’.

Given the concerns raised about the staff MFF it was agreed that this should not be developed further as a separate factor, but that HERU would investigate the MFF as a variable within the hospital adjustment. On the issue of MFF adjustments for land and buildings costs, NRAC felt that they would be hugely complex and considered them to be potentially more appropriate for the capital allocation formula (CAF) (see Chapter 9). However, it was agreed to include the building costs factors in the subsequent analysis. The details of the additional work for hospital services excess costs are contained in the Addendum E1 to Technical Report E.
This research found that the additional variables of age, deprivation, ethnicity and staff MFF did not help to explain variations in costs of providing hospital services. Building location factors did show some relationship with variations in the hospital services costs for the acute and outpatients care programmes. 
NRAC rejected the idea of including an adjustment related to building location factors due to concerns about the form of the variable and whether the relationship with excess costs would be stable over time. The proposal to use a continuous classification of rurality rather than the ten SEURC categories was also rejected as it was felt that it led to additional complexity without appreciably improving the explanatory power of the model. Hence NRAC preferred the original proposals made by HERU which were a major improvement on the adjustment based on the proxy of road miles used in the Arbuthnott Formula. 
The SEURC categorisation of each Health Board can be seen in Table 6.3. This is the split of urban-rural categories that drives the unavoidable excess costs adjustment for hospital services.

Table 6.3
Percentages of each Health Board’s resident population in each urban-rural category as at 2005
	Health Board
	SEURC categories *
	All

	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	 

	Ayrshire & Arran
	-
	58%
	19%
	3%
	-
	-
	17%
	2%
	-
	1%
	100%

	Borders
	-
	26%
	19%
	5%
	-
	-
	41%
	9%
	-
	-
	100%

	Fife
	-
	61%
	17%
	-
	-
	-
	22%
	-
	-
	-
	100%

	Greater Glasgow & Clyde
	80%
	13%
	4%
	-
	-
	-
	3%
	-
	-
	-
	100%

	Highland
	-
	20%
	7%
	7%
	12%
	2%
	13%
	9%
	26%
	3%
	100%

	Lanarkshire
	39%
	39%
	10%
	-
	-
	-
	12%
	0%
	-
	-
	100%

	Grampian
	35%
	11%
	15%
	4%
	-
	-
	25%
	9%
	1%
	-
	100%

	Orkney
	-
	-
	-
	-
	-
	32%
	-
	-
	-
	68%
	100%

	Lothian
	58%
	21%
	10%
	2%
	-
	-
	8%
	1%
	-
	-
	100%

	Tayside
	38%
	26%
	11%
	-
	-
	-
	21%
	4%
	0%
	-
	100%

	Forth Valley
	-
	70%
	10%
	-
	-
	-
	18%
	1%
	0%
	-
	100%

	Western Isles
	-
	-
	-
	-
	-
	31%
	-
	-
	-
	69%
	100%

	Dumfries & Galloway
	-
	28%
	18%
	5%
	-
	-
	28%
	21%
	-
	-
	100%

	Shetland
	-
	-
	-
	-
	-
	30%
	-
	-
	-
	70%
	100%

	Scotland
	38%
	29%
	10%
	2%
	1%
	1%
	14%
	3%
	2%
	1%
	100%


Note: "-" indicates zero, "0%" indicates less than 0.5%.

Source: Updated version of Table 7.3, Technical Report E.
* Key to categories
1 = Primary cities.



6 = Island very remote small towns.
2 = Urban settlements.



7 = Accessible rural areas.
3 = Accessible small towns.


8 = Remote rural areas.
4 = Remote small towns.


9 = Mainland very remote rural areas.
5 = Mainland very remote small towns.

10 = Island very remote rural areas.
This leads to new indices for unavoidable excess costs associated with hospital services as outlined in Figure 6.1. This figure shows that the three island Health Boards have hospital costs that are approximately 15% greater than the Scottish average. Highland is just above average, with all other Health Boards around or just below the Scottish average.

These results reflect the model developed by HERU and agreed by the Committee, in which the SEURC categories were used with special recognition given to the unique circumstances of islands. The underlying explanation for these results is shown in section 6.4.1, where it is clear that HERU’s analysis showed that it is mainly the very isolated and island areas in which there are unavoidable excess costs when delivering hospital services.
Figure 6.1
Excess cost indices for hospital services
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6.6.2 Community travel based services

On the travel based services NRAC was satisfied with the overall approach taken by HERU, but was keen that the assumptions behind the model were reviewed and expanded to include more community staff (other than district nurses and health visitors). As no suggestions for better data had been received during consultation it was agreed that the Nursing, Midwifery and Allied Health Professions (NMAHP) eHealth leads group should be surveyed to provide expert views on the assumptions. A questionnaire was designed to obtain views on the main assumptions underpinning the model, namely:

· The duration of contacts with patients.

· Travel time between home visits within a settlement.

· Time required to make visits to islands.

· Size of settlements in which services are based.

· Proportion of home visits by service type (e.g. midwifery, physiotherapy).

HERU used the results of the survey to draw up a revised set of assumptions. More details of this work can be found in Addendum E2 to Technical Report E. The revised set of assumptions are summarised in Table 6.4 along with those in the Arbuthnott Formula at present.

Table 6.4
Community travel based services adjustment – original and revised assumptions

	Assumption
	Arbuthnott
	NRAC

	Contact duration
	29 minutes plus 5 minutes set up time
	Retain original assumption 
Except for 

· Community psychiatric team (45+5 minutes) 
· Physiotherapy and occupational therapy (60+5 minutes)
· Addiction services (50+5 minutes)

	Travel time between home visits within a settlement
	5 minutes
	Retain original assumption

	Island visits time
	120 minutes
	Retain original assumption

	Size of settlements in which services are based
	Services employing large numbers of staff will be based in settlements of 3,000+ people. 
Other services will only be based in settlements of 10,000+ people
	3000+ Settlements for 
· Community psychiatric team

· Physiotherapy 
· Occupational therapy

· District nursing 
· Health visiting. 

	
	
	10,000+ Settlements for all other services

	Proportion of home visits by service type
	50% for community psychiatric teams, physiotherapy and occupational therapy. 
25% for all other services
	Retain original assumption 
Except for 

· Community psychiatric team (90% in rural areas) 
· District nursing (91%) 
· Speech therapy and chiropody (90% in rural areas) 
· Health visiting (48% in urban areas, 90% in rural areas) 
· Dietetics (35%) 
· Community learning difficulties team (70%)


HERU suggested three options on how to utilise the assumptions:

a. Fully implement the model

b. As for (a) but setting the proportion of home visits as a constant for urban and rural areas

c. The trimmed model – using only adjustments based on three or more responses to the survey.
The Committee chose option (a). The subsequent amendments were issued to the NMAHP group and Health Board Directors of Finance for final approval. The model was then recalibrated accordingly. This leads to new indices for unavoidable excess costs associated with travel intensive community services as outlined in Figure 6.2. This shows that travel related community costs are estimated to be 30-40% higher than national average for wholly island Health Boards, and 20% above the national average for Highland Health Board. All other Health Boards are below the national average.
Figure 6.2
Excess cost indices for travel intensive community services
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6.6.3 Community clinic based services

The revision of the SAF, including the element used to adjust for excess costs in community clinic based services, took longer than expected. Consequently NRAC considered whether a new adjustment for clinic based services should be developed. Several options for using the ongoing SAF work to create a clinic based adjustment were drawn up and presented to NRAC
. The Committee debated their merits and proposed an option based on the costs of running a GP practice. This was preferred because it was an economies of scale adjustment that was not based on list size or workforce issues. The initial results suggested that this option would lead to substantial variation in the size of the adjustment between Health Boards (from 0.91 of the national average to 3.29 times the national average). This compares with a range of 0.96 to 1.41 with an updated version of the current community clinic based adjustment. 
NRAC was uncertain whether the wide range of values for the proposed index would represent an accurate proxy of the differences in costs of running clinic based services in the Health Boards. Some face validity checks were undertaken compared with the Cost Book and these were not reassuring (see Addendum E3 to Technical Report E). Consequently, given the time constraints of the Committee, the majority of members decided that the most judicious approach would be to retain the current adjustment, updating the component indicators but suggesting that the new SAF adjustment be considered when it becomes available. Further details of this preliminary research are presented in Addendum E3 to Technical Report E.

This leads to indices for unavoidable excess costs associated with clinic based community services as outlined in Figure 6.3. This shows that for the most rural 
Boards (wholly island Health Boards and Highland) clinic based community costs are 25-45% higher than national average. Dumfries & Galloway and Borders also have increased costs, whereas all other Health Boards are around at the national average or just below it.

Figure 6.3
Excess cost indices for clinic based community services
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6.7 Conclusions

To derive the overall excess costs adjustment the indices are summed together based on the proportion of costs that each service accounts for at the national level. The relative weights for hospital and community services come from the care programme weights that are used in the age-sex and MLC adjustments. Although they can change each year, in general, hospital service costs account for around 70% of the total HCHS and prescribing costs. Community services account for around 15% of these costs. The remaining 15% of costs is attributable to GP prescribing, the costs of which are assumed not to vary geographically as prescriptions are reimbursed at national fixed prices. Hence, a uniform excess costs adjustment is applied to the prescribing proportion of total costs. The formula assumes that the community services are then split 2/3 to 1/3 between travel based and clinic based services (i.e. community travel based services account for 10% of total costs and community clinic based services account for 5% of total costs). Thus, the main driver in the overall excess costs adjustment is the hospital index, with the two community indices having lesser influence in line with their proportion of total costs.
Table 6.5 shows the excess costs indices for the hospital care programmes. Table 6.6 show the excess costs indices for the community components and overall expenditure. Figure 6.4 shows the overall excess cost index.

Table 6.5
Excess costs indices for care programmes (part 1)

	Health Board
	Hospital

	 
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Outpatients
	Hospital overall

	Ayrshire & Arran 
	0.990
	1.008
	1.031
	1.017
	0.980
	0.998

	Borders 
	0.986
	1.050
	1.033
	1.016
	0.963
	0.995

	Fife 
	0.988
	0.997
	1.020
	1.015
	0.979
	0.993

	Greater Glasgow & Clyde
	1.010
	0.961
	0.957
	0.963
	1.024
	0.998

	Highland 
	0.993
	1.085
	1.089
	1.084
	0.974
	1.015

	Lanarkshire 
	0.999
	0.980
	0.987
	0.990
	1.002
	0.996

	Grampian 
	0.996
	1.030
	1.003
	0.991
	0.985
	0.998

	Orkney 
	1.080
	1.158
	1.384
	1.489
	1.158
	1.154

	Lothian 
	1.003
	0.982
	0.977
	0.979
	1.008
	0.998

	Tayside 
	0.998
	0.997
	0.990
	0.991
	0.997
	0.996

	Forth Valley 
	0.989
	0.987
	1.018
	1.016
	0.981
	0.993

	Western Isles 
	1.081
	1.158
	1.383
	1.477
	1.158
	1.155

	Dumfries & Galloway 
	0.985
	1.073
	1.047
	1.012
	0.956
	0.997

	Shetland 
	1.080
	1.159
	1.385
	1.484
	1.158
	1.154

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


Table 6.6
Excess costs indices for care programmes (part 2)

	Health Board
	Community
	Hospital
	GP
	Overall

	 
	Community - travel based services
	Community - clinic based services
	Community overall
	and community overall
	prescribing
	excess cost index

	Ayrshire & Arran 
	0.990
	0.988
	0.989
	0.996
	1.000
	0.997

	Borders 
	0.995
	1.147
	1.046
	1.004
	1.000
	1.003

	Fife 
	0.975
	0.960
	0.970
	0.989
	1.000
	0.991

	Greater Glasgow & Clyde
	0.983
	0.921
	0.963
	0.992
	1.000
	0.993

	Highland 
	1.189
	1.382
	1.254
	1.056
	1.000
	1.048

	Lanarkshire 
	0.980
	0.946
	0.969
	0.991
	1.000
	0.992

	Grampian 
	0.983
	1.040
	1.002
	0.999
	1.000
	0.999

	Orkney 
	1.335
	1.268
	1.313
	1.182
	1.000
	1.154

	Lothian 
	0.981
	0.932
	0.965
	0.992
	1.000
	0.993

	Tayside 
	0.985
	1.030
	1.000
	0.997
	1.000
	0.997

	Forth Valley 
	0.981
	0.965
	0.976
	0.990
	1.000
	0.992

	Western Isles 
	1.388
	1.439
	1.405
	1.198
	1.000
	1.168

	Dumfries & Galloway 
	0.995
	1.181
	1.057
	1.007
	1.000
	1.006

	Shetland 
	1.358
	1.348
	1.355
	1.189
	1.000
	1.160

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


Figure 6.4
Overall excess cost indices
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The new adjustment for unavoidable excess costs reflects a rigorous programme of research that was carried out to review this component of the formula. The Committee believes that the final adjustment provides a better reflection of all unavoidable excess costs of supplying health services rather than just remoteness. The model also addresses the issue of double counting by modelling the costs differences over and above those accounted for by the needs adjustment. The revised adjustment will:

· Ensure that the adjustment for the cost of delivering hospital services to meet the needs of the population is now based on a much more rigorous evidence base and is a much better reflection of unavoidable excess costs.

· Ensure that the particular circumstances affecting the delivery of services on islands is recognised and accounted for in an objective and transparent way.

· Improve and update the model used to predict the costs of travelling to deliver services in the community, by including the activities and travel times of a variety of community staff. 
6.8 Recommendations

The final set of recommendations from NRAC on the unavoidable excess costs adjustment are as follows:
Recommendation 6.1 - For hospital services, an adjustment should be made based on the difference between local and national average costs by urban-rural category. This involves using a new model developed by HERU based on a 10 category SEURC adjustment for all care programmes (i.e. the standard 8 category SEURC plus two additional island categories to reflect their special circumstances).

Recommendation 6.2 - For community travel based services, the revised model developed by HERU should be used, with the time taken for visits to patients in various urban and rural categories estimated from the HERU spring 2007 survey of nurses, midwives and AHPs in NHSScotland.

Recommendation 6.3 - For community clinic based services NRAC recommends that the current adjustment is retained, with the component indicators updated appropriately. An alternative adjustment should be explored once the current SAF review is complete, building on the work in Technical Addendum E3.
Recommendation 6.4 - No MFF should be applied to the formula. However, the MFFs for land and/or buildings should be considered in a future review of the CAF. 
Chapter 7 - The revised formula
7.1 Background

All decisions taken by NRAC resulting in the recommendations set out in Chapters 3-6 were arrived at on the basis of evaluating the analytical work against the core criteria (Annex 5). NRAC did not see the impact of their recommendations at Health Board level until the very end of the process when all decisions had been made.

The revised allocation formula has been derived from calculations at datazone or IDZ level, for HCHS and at GP practice level for GP prescribing. These ‘small area’ calculations are then built up to Health Board level. The allocations could be built up to areas that are smaller than Health Boards, but still suitable for analysis (e.g. CHPs). This could be done for the whole formula or for specific elements (such as GP prescribing for circulatory disease or acute care for cancer) as has been requested by Health Boards. 
This chapter firstly gives an example of how the revised formula is calculated for the ‘building blocks’ of datazones and how these are built up to Health Board level. It then sets out the consequences of the recommendations at Board level and makes a comment on implementation. 

A table describing the components and the indices used for each part of the NRAC Formula is available in Annex 1.

7.2 Small area analysis

To demonstrate how the formula works, in this section we use an example of two datazones to describe how the various indices are used at the small area level to create the final indices that in turn build up to Health Board level shares which are used to distribute funds (see section 2.6.2 for more information on datazones and IDZs).

The two datazones lie close to each other, both within Greater Glasgow & Clyde. They are S010003049, a deprived datazone in the Castlemilk area of the city, and S010003095, an affluent datazone in Newlands. Despite their proximity these datazones are very different in nature. One illustration of this is the SIMD 2006, where their respective ranks are 151 (Castlemilk) and 6336 (Newlands)
.

Final Health Board shares are calculated by adjusting total population shares by three factors; age-sex cost weights, additional needs due to MLC, and excess costs of supply. These are calculated directly for each datazone for age-sex and excess costs, and for additional needs by using that of its IDZ, and amalgamated using weighted averages to create the Health Board level indices which are used to adjust the Health Board population share.

The following sections describe how each of the three individual factors are generated at the datazone or IDZ level.

7.2.1 Age-sex

Calculation of the age-sex cost weight starts with the age-sex breakdown for the population of the datazone. These are obtained by constraining the small area population estimates (SAPE) from the GROS to the re-based projections used at Health Board level. 

This gives a population structure for each area to which the national average age-sex cost weights are applied separately for each care programme. For example, for each male aged 30-34 in an area there will be allocation weight equivalent to £231 for acute, £0 for care of the elderly and maternity, £145 for mental health & learning difficulties, £90 for community and £83 for GP prescribing (see Table 4.2, Table 4.3 and Table 4.4). These are totalled across all age-sex bands for each care programme. This total is divided by the population of the datazone to get a datazone cost per head for the care programme. This is then compared to the Scottish average cost per head for the care programme to produce a suite of care programme indices for each datazone. This shows the amount by which the expected costs for the datazone are above or below the national average for each care programme. Figure 7.1 and Figure 7.2 show the age-sex structure of the two datazones for males and females respectively.

Figure 7.1
Datazone male age profile
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Figure 7.2
Datazone female age profile

[image: image15.emf]0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

0-12-45-910-1415-1920-2425-2930-3435-3940-4445-4950-5455-5960-6465-6970-7475-7980-8485-89

90+

Age band

Percentage of datazone population

Newlands

Castlemilk


Figure 7.1 and Figure 7.2 show that Newlands has a smaller proportion of elderly residents (aged over 60) than Castlemilk. As can be seen in Table 4.2 and Table 4.4, the costs increase rapidly for age groups over 60 and hence they have a considerable influence on the age-sex index. Table 7.1 shows the effect of this with Newlands having much lower age-sex indices than Castlemilk for all care programmes, but especially for the care of the elderly. Castlemilk has a higher proportion of females of child-bearing age than Newlands and hence a much higher age-sex index for maternity.
Table 7.1
Age-sex indices for care programmes (datazone level)
	Datazone
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Community

	Castlemilk (S010003049)
	0.951
	0.840
	0.922
	1.244
	1.010

	Newlands (S010003095)
	0.787
	0.362
	0.811
	0.894
	0.867

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000


7.2.2 Additional needs due to MLC (and other factors)
The index that accounts for additional needs is constructed at the IDZ level. Each datazone within an IDZ shares the same index value (see section 2.6.2 for explanation). The additional needs (MLC) indices are developed at diagnostic group level within each IDZ as described in Chapter 5. This section uses the digestive diagnostic group within the acute care programme to illustrate the methodology. 
The acute needs index is made up of two components; all-cause standardised mortality rate (SMR) ages 0-74 and LLTI rate (age-sex standardised). The values for each of these are shown in Table 7.2. We see that the (standardised) SMR and LLTI are higher for Castlemilk (41% and 37.5% above national average respectively) than for Newlands (13.3% and 7.7% below national average).

The acute needs index value for each area is calculated by ‘normalising’ and then adding the two components. The resulting index is centred on a national average of zero. We observe a high value for Castlemilk (2.380) and a below average value for Newlands (-0.636). The extent to which this index affects resource needs is given by the regression coefficient, which is unique to each diagnostic group.

Table 7.2 shows the results of applying the digestive diagnostic group coefficient to the acute needs index for the two IDZs. The additional need for care in the digestive diagnostic group is 27.9% above the national average for the ‘deprived’ IDZ containing Castlemilk and 10.4% below the national average for the IDZ containing Newlands.
Table 7.2
Calculation of additional needs (MLC) index for the digestive diagnostic group
	IDZ

	SMR 0-74
	LLTI
	Acute needs index
	Digestive index

	Castlemilk (S02000589)
	1.410
	1.375
	2.380
	1.279

	Newlands (S02000596)
	0.867
	0.923
	-0.636
	0.896

	Scotland
	1.000
	1.000
	0.000
	1.000


Similar calculations are carried out for each IDZ and for each diagnostic group using the appropriate needs index components and coefficients. The needs indices for the individual diagnostic groups are then combined into an expected-cost weighted average for each IDZ to produce care programme needs indices for each IDZ. These represent the needs over and above those explained by the age-sex structure. For example, for the acute care programme this involves combining the seven indices for circulatory, cancer, respiratory, digestive, injuries & poisoning, acute outpatients and acute other diagnostic groups, weighted according to the percentage of expenditure in each group.

Table 7.3 shows the MLC indices for each care programme for the two IDZs containing our datazones of interest. We see that Castlemilk generally has needs above national average (i.e. index values greater than one) and Newlands has less need than the average (less than one). Also shown in this table are the care programme weights (see Figure 1.1) which are used throughout the formula to combine care programme indices.

Table 7.3
Additional needs (MLC) indices for care programmes (datazone level)

	IDZ
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Community

	Castlemilk (S02000589)
	1.215
	1.215
	1.122
	0.998
	1.112

	Newlands (S02000596)
	0.946
	0.952
	0.869
	0.891
	0.945

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000

	Care programme weights*
	48.9%
	4.4%
	13.1%
	3.6%
	14.7%


* These are the weights for the HCHS care programmes. The weight for the GP prescribing care programme is the remaining 15.3%.
7.2.3 Excess costs

The excess costs index is where most improvement has been made in the formula. Previously the hospital element was based on a Health Board level figure for road kilometres per 1,000 population. The new excess cost index for hospital services is developed at datazone level based on the ratio of local to national average costs for the SEURC category in which the datazone lies.

The excess costs index is made up of four components; hospital costs, clinic based community costs, travel based community costs and GP prescribing costs. Each component attracts a weight according to the share of total costs they represent (approximately 70%, 5%, 10% and 15% respectively).

The indices for the hospital element of excess costs are identical for the two datazones (see Table 7.4). This is the result of allocating indices based on the SEURC classification of the datazone, and the fact that people in these datazones use similar hospitals in the primary city. These datazones lie close to each other and are both classified as primary cities, hence they have the same excess costs index values for these care programmes.

Table 7.4
Excess costs indices for hospital care programmes (datazone level)

	Datazone
	Acute
	Care of the elderly
	Mental health & learning difficulties
	Maternity
	Outpatients

	Castlemilk (S010003049)
	1.014
	0.955
	0.944
	0.951
	1.034

	Newlands (S010003095)
	1.014
	0.955
	0.944
	0.951
	1.034

	Scotland
	1.000
	1.000
	1.000
	1.000
	1.000


The other three components of the excess cost factor are indices for the community (clinic and travel based) and GP prescribing care programmes. The GP prescribing index is set to one for all areas as prescriptions are reimbursed at national fixed prices. The community care programme index has two elements; clinic based services and travel based services (described in Chapter 6). The clinic element of this is calculated at datazone level and represents the excess costs of providing these services to residents of the datazone. 

Table 7.5 shows these excess costs indices for the two datazones. They are identical (to three decimal places), lying 8.5% below national average of costs of clinic services, and 1.5% below for travel based services. Table 7.6 shows the overall excess cost indices for the two datazones, combining all the hospital, community and GP prescribing care programmes. These are identical (to three decimal places) since the datazones lie close to each other and are both in a primary city.

Table 7.5
Excess cost indices for community and prescribing care programmes (datazone level)

	Datazone
	Community – travel
	Community – clinic
	GP prescribing

	Castlemilk (S010003049)
	0.985
	0.91536
	1.000

	Newlands (S010003095)
	0.985
	0.91544
	1.000

	Scotland
	1.000
	1.000
	1.000


Table 7.6
Overall excess cost indices (datazone level)

	Datazone
	Excess cost index

	Castlemilk (S010003049)
	0.994

	Newlands (S010003095)
	0.994

	Scotland
	1.000


7.2.4 Overall datazone indices

The sections above describe how an index is calculated for each care programme, for each datazone, for each factor of the formula. In the example the two datazones were very similar in terms of their excess costs, but we can see in the age-sex and additional needs indices how the differences between Castlemilk and Newlands are recognised through the running of the formula. Table 7.7 shows that overall, taking all elements of the formula into account, Castlemilk lies 12.4% above average in terms of its need for resources and Newlands lies 27.1% below average.

Table 7.7
Overall indices (datazone level)

	Datazone
	Overall index

	Castlemilk (S010003049)
	1.124

	Newlands (S010003095)
	0.729

	Scotland
	1.000


These indices are then aggregated up to Health Board level for each care programme and each element of the formula (see section 1.4). For example, the acute age-sex indices for every datazone in a Health Board are averaged (weighted by population) to give an acute age-sex index for that Health Board. Similarly, the additional needs indices are averaged using populations adjusted for age and sex as weights, and the calculations of the Health Board level excess costs indices use populations adjusted for age-sex and additional needs as weights.

With these small area ‘building blocks’ the figures can be split in any number of ways e.g. to give Health Board level indices for individual factors (e.g. an additional needs index for Greater Glasgow & Clyde); an index for a particular care programme (e.g. distributions for maternity); or an index for a different geography e.g. CHP.
7.3 Effects on Health Boards
The datazone indices are amalgamated to Health Board level, and applied to the population share to give the final output of the formula that is used to determine the target share of funding for each Health Board. The next sections examine the Health Board level impacts of the recommended changes to the formula for each of the four elements (population share, and the three adjustments for age-sex, additional needs (MLC) and unavoidable excess costs).

The comparison made in this section is between the Arbuthnott Formula shares used to allocate NHS funds for 2007/08 and a shadow run of the improved and refined formula recommended by NRAC. This NRAC Formula takes into account all the recommendations made in the previous chapters, and uses data to run this formula for 2007/08. Hence the two formulae are directly comparable.
7.3.1 Population shares
The improved method for measuring population shares recommended by NRAC is set out in Chapter 3. This involves moving from using MYEs to re-based population projections. 

Figure 7.3 shows the shares of national population under Arbuthnott and NRAC for each Health Board, and Figure 7.4 shows the effect of these changes at Board level. It shows the percentage changes in population shares, which are the starting point of a weighted capitation formula. This shows that for NRAC relative to Arbuthnott, the shares are similar for all Health Boards with all seeing less than 1% difference.

Some Health Boards (Borders, Fife, Highland, Lanarkshire, Orkney, Lothian and Forth Valley) see an increased population share under NRAC compared to Arbuthnott, these are Health Boards with rising populations relative to the other Health Boards. The remaining Health Boards (Ayrshire & Arran, Greater Glasgow & Clyde, Grampian, Tayside, Western Isles, Dumfries & Galloway and Shetland) experience a smaller population share with the move from Arbuthnott to NRAC; these are Boards with populations which are falling, relative to the other Health Boards.

Figure 7.3
Population percentage shares
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Figure 7.4
Percentage change in populations between Arbuthnott and NRAC
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7.3.2 Age-sex cost weights
The improvements recommended by NRAC to the age-sex cost weights are set out in Chapter 4. These include refining age band widths, simplifying the calculation of fixed and variable costs, improving sources for community costs, and improving the sample used for calculating GP prescribing weights.

Figure 7.5 shows the age-sex indices (percentage above or below national average) for the Arbuthnott and NRAC Formulae. Generally the indices are absolutely larger under NRAC than under Arbuthnott.

Health Boards with age-sex indices above the national average (Ayrshire & Arran, Borders, Fife, Highland, Orkney, Tayside, Western Isles and Dumfries & Galloway) have populations with a greater than average need due to their demographic structure (i.e. more elderly than average). Whilst Health Boards with indices below the Scottish average (Greater Glasgow & Clyde, Lanarkshire, Grampian, Lothian, Forth Valley and Shetland) have below average need due to the demography of their population (i.e. younger than average).

Figure 7.5
Age-sex indices relative to Scottish average for Arbuthnott and NRAC
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7.3.3 Adjustment for additional needs due to MLC (and other factors)
The improvements NRAC proposes for the additional needs (MLC) element of the allocation formula are set out in Chapter 5. The Arbuthnott index has been replaced by different indices for each of the different care programmes and an adjustment for unmet need in the acute circulatory diagnostic group has been incorporated.
Figure 7.6 shows the additional needs ‘MLC’ indices (percentage above or below national average) at Health Board level, comparing the Arbuthnott and NRAC Formulae. All Health Boards adjustments are in the same direction for both formulae except Western Isles. Western Isles moves from 7.0% above Scottish average under Arbuthnott to 3.3% below under NRAC. This is due to the change in variables used in the needs indices. The Arbuthnott index contains a measure of unemployment (which is high in the Western Isles), but there is no unemployment measure in any of the new indices used in the NRAC Formula. Unemployment was not found to be as good a predictor of healthcare need as the wide range of other variables that were examined.
Health Boards with MLC indices above the national average under NRAC (Ayrshire & Arran, Greater Glasgow & Clyde and Lanarkshire) have higher than average additional needs due to the MLC of their population. Those with indices below the Scottish average (Borders, Fife, Highland, Grampian, Orkney, Lothian, Tayside, Forth Valley, Western Isles, Dumfries & Galloway and Shetland) have lower than average needs due to MLC.

Figure 7.6
MLC indices relative to Scottish average for Arbuthnott and NRAC
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7.3.4 Unavoidable excess costs of supply
The improvements recommended by NRAC for the excess costs adjustment are set out in Chapter 6. They include a move away from the crude road kilometres adjustment for hospital services to a more sophisticated method of estimating costs based on 10 urban-rural categories, an improvement to the model for travel intensive community services that takes account of the activity of AHPs as well as nurses and midwives and an update of the adjustment for clinic based community services.
Figure 7.7 and Figure 7.8 show two elements of the excess cost adjustment, comparing the two formulae; the hospital element and the community element respectively. The community element consists of community clinic based services and community travel based services.

Figure 7.7 compares the road kilometres per 1,000 people adjustment in Arbuthnott with the more refined method used in NRAC. The most rural Health Boards (Borders, Highland, Orkney, Western Isles, Dumfries & Galloway and Shetland) all see large falls in their hospital excess costs index. The remaining Health Boards lie just below the national average, although Greater Glasgow & Clyde, Lanarkshire and Lothian move much closer to national average as the adjustment is a more accurate measure of unavoidable excess costs of delivering hospital services, rather than a measure of rurality.

Figure 7.7
Hospital excess costs indices relative to Scottish average for Arbuthnott and NRAC
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Figure 7.8 shows the combination of community clinic and community travel services. The NRAC Formula contains improved updates of these two adjustments compared to Arbuthnott. The indices for the three wholly island Health Boards increase substantially for this adjustment, along with the index for Highland. There are falls in the indices for Borders and Dumfries & Galloway, with the remaining Health Boards lying around the national average.
Figure 7.8
Community excess costs indices relative to Scottish average for Arbuthnott and NRAC
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Figure 7.9 shows the overall excess costs adjustment at Health Board level (percentage above or below national average), comparing the Arbuthnott and NRAC Formulae. The majority of Health Board adjustments are in the same direction in both formulae. However, there are some differences between the two formulae, in particular for Borders, Highland, Dumfries & Galloway and the wholly island Health Boards. This is as a result of the improvements in the adjustments to using more sophisticated methods of estimating unavoidable excess costs.
Health Boards with excess costs indices above the national average (Borders, Highland, Orkney, Western Isles, Dumfries & Galloway and Shetland) experience unavoidable excess costs in delivering HCHS to their resident populations. Health Boards with indices below the Scottish average (Ayrshire & Arran, Fife, Greater Glasgow & Clyde, Lanarkshire, Grampian, Lothian, Tayside and Forth Valley) experience fewer unavoidable excess costs.

Figure 7.9
Overall excess costs indices relative to Scottish average for Arbuthnott and NRAC
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7.4 Overall effect of NRAC Formula
Table 7.8 presents the actual 2007/08 Health Board allocations along with Arbuthnott and NRAC target shares applied to the 2007/08 budget. The actual shares are based on the principle of differential growth, which gives each Health Board a minimum growth in funding, year on year, plus additional growth for those below their target share (below parity). Since the introduction of the Arbuthnott Formula most Health Boards appear to be gradually converging towards their Arbuthnott share (see Technical Report A), and most are within 2% of target. However parity for all Boards has not yet been reached.
Table 7.8
Health Board allocations and target allocations, 2007/08 (£million)
	
	2007/08

	Health Board
	Health Board actual unified budgets
	Arbuthnott Formula shares
	Arbuthnott target allocations
	NRAC Formula shares
	NRAC target allocations

	 
	£million
	%
	£million
	%
	£million

	Ayrshire & Arran 
	530.2
	7.76%
	533.4
	7.50%
	515.2

	Borders 
	154.1
	2.26%
	155.4
	2.09%
	143.7

	Fife 
	462.4
	6.88%
	472.9
	6.87%
	472.2

	Greater Glasgow & Clyde
	1737.3
	24.64%
	1693.2
	24.77%
	1701.7

	Highland 
	445.8
	6.52%
	447.7
	6.21%
	426.5

	Lanarkshire 
	735.0
	10.80%
	742.0
	10.98%
	754.6

	Grampian 
	625.0
	9.22%
	633.4
	9.31%
	639.7

	Orkney 
	28.7
	0.42%
	28.8
	0.42%
	28.9

	Lothian 
	930.9
	13.70%
	941.6
	14.40%
	989.0

	Tayside 
	549.4
	7.98%
	548.4
	7.83%
	537.9

	Forth Valley 
	363.0
	5.37%
	368.7
	5.47%
	375.5

	Western Isles 
	53.6
	0.74%
	50.8
	0.64%
	44.1

	Dumfries & Galloway 
	221.2
	3.24%
	222.6
	3.07%
	210.6

	Shetland 
	33.9
	0.46%
	31.5
	0.45%
	30.7

	Total
	6870.4
	100.00%
	6870.4
	100.00%
	6870.4


Note: Since the Arbuthnott Formula was implemented, Health Boards’ allocations have been moving towards their target Arbuthnott shares, which are updated on an annual basis.

NRAC’s proposals would result in a change to the target Health Board shares of the NHS budget distributed through this mechanism. Figure 7.10 shows the Health Board shares of the NHS budget which are generated by the current Arbuthnott Formula compared to the notional effect of implementing the NRAC proposals for 2007/08. It illustrates that the effects on the target shares are small in absolute terms. However, as these shares are applied to a total budget of £6.87 billion, they can have a significant monetary impact on individual Boards. In total, the proposed NRAC changes would redistribute £81.9 million between Health Boards compared to the Arbuthnott Formula target allocations – this represents 1.2% of the total budget. 
Figure 7.10
Final shares for Arbuthnott and NRAC
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It is more meaningful to consider the changes in allocations at individual Health Board level. Figure 7.11 shows the change in each Health Board’s weighted share (i.e. the output of the formula; population weighted for age-sex, additional needs due to MLC and excess costs) due to using the NRAC Formula rather than Arbuthnott. The weighted share increases for six Health Boards; Greater Glasgow & Clyde, Lanarkshire, Grampian, Orkney, Lothian and Forth Valley. The share falls for the remaining eight Health Boards; Ayrshire & Arran, Borders, Fife, Highland, Tayside, Western Isles, Dumfries & Galloway and Shetland.

Figure 7.11 shows that the apparently small changes seen in Figure 7.10 are substantial in relative terms for some Health Boards. The largest Health Board level changes are for Ayrshire & Arran, Borders, Highland, Western Isles and Dumfries & Galloway, whose shares under the NRAC Formula are at least 3% lower than with the Arbuthnott Formula. Tayside and Shetland also experience falls in their shares. 
There is an increase in the share for Lothian, which has a 5.0% higher share under NRAC than Arbuthnott. Lanarkshire and Forth Valley also experience increases. There are four Health Boards (Fife, Greater Glasgow & Clyde, Grampian and Orkney) who will experience a change in share of less than 1%.
Figure 7.11
Percentage change in final shares between Arbuthnott and NRAC
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Table 7.9 shows the figures for each Health Board for population share and indices for age-sex, MLC and excess costs for all the care programmes and final shares of the whole NRAC Formula.

Table 7.9
Final shares and indices of NRAC Formula
	Health Board
	Population share
	Age-sex index
	MLC index
	Excess costs index
	Overall share

	Ayrshire & Arran 
	7.17%
	1.039
	1.009
	0.997
	7.50%

	Borders 
	2.17%
	1.080
	0.889
	1.003
	2.09%

	Fife 
	7.04%
	1.012
	0.973
	0.991
	6.87%

	Greater Glasgow & Clyde
	23.21%
	0.970
	1.107
	0.993
	24.77%

	Highland 
	6.00%
	1.057
	0.934
	1.048
	6.21%

	Lanarkshire 
	10.94%
	0.962
	1.051
	0.992
	10.98%

	Grampian 
	10.28%
	0.999
	0.908
	0.999
	9.31%

	Orkney 
	0.39%
	1.056
	0.893
	1.154
	0.42%

	Lothian 
	15.70%
	0.963
	0.959
	0.993
	14.40%

	Tayside 
	7.62%
	1.064
	0.968
	0.997
	7.83%

	Forth Valley 
	5.62%
	0.985
	0.995
	0.992
	5.47%

	Western Isles 
	0.51%
	1.106
	0.967
	1.168
	0.64%

	Dumfries & Galloway 
	2.91%
	1.114
	0.939
	1.006
	3.07%

	Shetland 
	0.43%
	0.999
	0.896
	1.160
	0.45%

	Scotland
	100%
	1.000
	1.000
	1.000
	100%


Note: Any discrepancies when multiplying indices across the table are due to rounding.
This shows that the NRAC Formula gives Ayrshire & Arran, Greater Glasgow & Clyde, Highland, Lanarkshire, Orkney, Tayside, Western Isles, Dumfries & Galloway and Shetland, a larger share of resources than would be expected given their population size (if there were no adjustments for needs or supply).

7.5 Description of Health Board positions

The following section demonstrates the movements in shares for each Health Board due to different elements of the formula, again the comparison is made between Arbuthnott and NRAC. The Health Boards are collected into groups where the impacts are similar for ease of explanation.

The charts show the share of the HCHS and GP prescribing budget that a Health Board would receive if distribution was based on the different stages of the formula. The vertical axis represents the share of Scottish HCHS and GP prescribing budget, and the horizontal axis represents the process of adding the adjustments in the formula. The left-hand point shows the share a Health Board would receive were funds to be allocated based solely on the population share. The next point shows the population share multiplied by the age-sex index, i.e. the share that the Health Board would receive were funds to be distributed based only population and age-sex. The line between the two points represents the ‘adjustment’ for age-sex, showing the direction (up or down) and the ‘size’ (shown by the gradient of the line). The third point shows the population share adjusted for age-sex and MLC, and the right-hand point shows the final share of Scottish funds, i.e. population adjusted for age-sex, MLC and excess costs.

7.5.1 Borders, Dumfries & Galloway and Highland
Figure 7.12
Impact of Arbuthnott and NRAC on Borders Health Board
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Key for the horizontal axis: 


Pop = Population share of the Health Board; 


Pop*AS = Population share multiplied by the age-sex index; 


Pop*AS*MLC = Population share multiplied by age-sex index and MLC index; 


Pop*AS*MLC*EC = Population share multiplied by age-sex index, MLC index and excess costs index.

Figure 7.13
Impact of Arbuthnott and NRAC on Dumfries & Galloway Health Board
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Figure 7.14
Impact of Arbuthnott and NRAC on Highland Health Board
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Figure 7.12, Figure 7.13 and Figure 7.14 show that Borders, Dumfries & Galloway and Highland Health Boards have very similar population shares, age-sex and MLC effects under Arbuthnott and NRAC. They benefit from the age-sex adjustment, and see a falling share from the MLC element. However, whilst they all previously gained substantially from the excess costs adjustment under Arbuthnott, under NRAC only Highland benefits to any great extent.

Despite this, the final shares for Dumfries & Galloway and Highland still lie above their population share, whereas Borders has gone from receiving more than their population share under Arbuthnott to receiving less than their population share under NRAC.

7.5.2 Ayrshire & Arran, Fife, Tayside and Western Isles
Figure 7.15
Impact of Arbuthnott and NRAC on Ayrshire & Arran Health Board
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Figure 7.16
Impact of Arbuthnott and NRAC on Fife Health Board
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Figure 7.17 
Impact of Arbuthnott and NRAC on Tayside Health Board
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Figure 7.18
Impact of Arbuthnott and NRAC on Western Isles Health Board
[image: image31.emf]Western Isles

0.74%

0.64%

0.52%

0.57%

0.61%

0.51%

0.57%

0.55%

0.0%

0.1%

0.2%

0.3%

0.4%

0.5%

0.6%

0.7%

0.8%

Pop Pop * AS Pop * AS * MLC Pop * AS * MLC * EC

Arbuthnott

NRAC


Figure 7.15 to Figure 7.18 show that Ayrshire & Arran, Fife, Tayside and Western Isles Health Boards all increase their share due to the age-sex adjustment, to a similar degree in both formulae. The size, and direction, of the excess costs adjustments are also similar under both formulae. They all experience a lower share through the MLC adjustment under the NRAC Formula than previously, under Arbuthnott. 

Despite the fall in final share under NRAC, Ayrshire & Arran, Tayside and Western Isles still have final shares which lie above their population share. Fife lies below its population share for both formulae, however the difference in final share between the two formulae (6.88% compared to 6.87%) is minimal.

7.5.3 Grampian, Orkney and Shetland
Figure 7.19
Impact of Arbuthnott and NRAC on Grampian Health Board
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Figure 7.20
Impact of Arbuthnott and NRAC on Orkney Health Board
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Figure 7.21
Impact of Arbuthnott and NRAC on Shetland Health Board
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In Figure 7.19, Figure 7.20 and Figure 7.21, Grampian, Orkney and Shetland Health Boards show very similar patterns under both the Arbuthnott and NRAC Formulae. Grampian does slightly better through MLC under NRAC than Arbuthnott, however it does less well through the excess costs adjustment. Orkney has a slightly higher population measure for the NRAC Formula, but sees less of an increase for the excess cost adjustment.
Both Orkney and Shetland have final shares above their population share, mainly due the effects of excess costs. Grampian lies below its starting population share due to the MLC element of the formula.

7.5.4 Greater Glasgow & Clyde and Lanarkshire
Figure 7.22
Impact of Arbuthnott and NRAC on Greater Glasgow & Clyde Health Board
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Figure 7.23
Impact of Arbuthnott and NRAC on Lanarkshire Health Board
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Figure 7.22 and Figure 7.23 show that Greater Glasgow & Clyde and Lanarkshire Health Boards are very similar under both formulae for population share, age-sex and MLC, with low age-sex indices and high MLC indices. What sets them in a group of their own is that they both have noticeably higher excess costs indices under NRAC than Arbuthnott. The excess costs adjustments reduce their shares by less under the new formula.

Both Health Boards lie above their population share. Lanarkshire has moved from slightly below population share under Arbuthnott to slightly above under NRAC, due to the change seen in their excess costs index. Greater Glasgow & Clyde lie above their population share due to their high MLC index.

7.5.5 Forth Valley and Lothian
Figure 7.24
Impact of Arbuthnott and NRAC on Forth Valley Health Board
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Figure 7.25
Impact of Arbuthnott and NRAC on Lothian Health Board
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In Figure 7.24 and Figure 7.25, Forth Valley and Lothian Health Boards have indices below the national average for all three adjustments. Both have slightly higher population shares under NRAC than Arbuthnott and the age-sex adjustments are similar for both formulae. However, both these Health Boards, whilst they are below national average for MLC, do better under the NRAC Formula than the Arbuthnott Formula. Lothian also does better under NRAC in terms of excess costs than it did under Arbuthnott.

Both Forth Valley and Lothian Health Boards (but Lothian in particular) benefit substantially from the move from Arbuthnott to NRAC. The final shares are noticeably higher, for Lothian by 0.7% of Scottish total. However, both Health Boards’ final shares still lie below their population share.
7.6 Implementation
If the NRAC Formula is introduced there needs to be transparency in the movement from the target shares indicated by the new formula to the actual shares that Health Boards will receive. SEHD will need to consider the pace of change balancing the desire to move to an improved formula that will provide more equitable shares across Scotland with the need to maintain stability in Health Board budgets. This will need to take account of the implications of new spending review and other policy drivers such as pay deals. 

	Recommendation 7.1 - NRAC recommends that SEHD creates a transparent process for the calculation of actual shares based on target shares.


Chapter 8 - Primary care services
8.1 Background

When NRAC was established part of the remit was to: “advise on possible formulaic approaches to the parts of health expenditure not currently covered by the Arbuthnott Formula (e.g. primary care dental, pharmaceutical and ophthalmic services).”

The primary care dental, pharmaceutical and ophthalmic services are the three elements of PCS. These account for 4.9% of the health budget (around £506 million) in 2007/08. This money is distributed to contractors providing services on the basis of activity rather than an objective assessment of need. The legal position for PCS is that Health Boards are responsible for providing services in their geographical area, rather than to their residents. In this way it differs from the basis of care in the HCHS sector.

This chapter describes how research was commissioned to create allocation formulae for the three PCS and summarises feedback on the proposed allocation formulae. Further research to develop a formula for GOS is presented, along with future policy implications for General Dental Services (GDS) and Pharmaceutical Services (PS).

Further information can be found in the FHS reports on the NRAC website (www.nrac.scot.nhs.uk/research.htm) and in the GOS Technical Paper.
8.2 History

The SCRA commissioned work to develop three allocation formulae for each of the PCS.

Deloitte MCS Ltd (known as Deloitte) was chosen, via a process of competitive tenders, to work on developing needs based resource allocation formulae for each of the three PCS. No constraints were placed on the methods to be adopted. It was stated that the research should explore alternative methods for assessing needs, including the scope for using analytical methods similar to those used in the Fair Shares for All report
. The resulting research reports were completed after SCRA stood down, during the period that NRAC was working.
Three reports were prepared by Deloitte that outlined an allocation formula for each of the PCS. These reports were submitted to NRAC for consideration in August 2005 and are available on the NRAC website. Each allocation formula followed the format of a ‘mini-Arbuthnott Formula’, a weighted capitation formula with a population base adjusted for age, sex, needs, cross boundary flows (when patients obtain treatment outwith their own Health Board area) and remoteness, using different adjustments to suit each service. The formulae made use of morbidity data in some areas and created differing formulae for different ‘sub-programmes’ within each service.
8.3 Consultation

NRAC issued the reports outlining the research work and proposals for each of the three allocation formulae to a selected group of stakeholders, who it was felt would have a particular interest in the content, for feedback during December 2005 and January 2006. 

NRAC sought views on:
· The overall approach described in the reports as a method for distributing funds to Health Boards for these services.
· Any specific methodological issues, e.g. validity of assumptions and reliability of data.
· Whether there were any significant omissions or gaps in the assessment of needs for these services.

In total, 21 responses were received from a mixture of Health Boards, professional organisations and individuals. The responses covered a variety of issues for the three proposed formulae – some looked at all three reports, others focussed on a specific service. 

The consultation responses were examined in detail by the Committee (see www.nrac.scot.nhs.uk/research.htm - Primary Care Services – Summary of Responses). There was a generally positive response to adopting a formulaic approach to allocating funding from most respondents. The comments were supportive of the proposal to base funding on need rather than historic demand, using a structure similar to that of the Arbuthnott Formula. However, most respondents raised concerns about the proposed formulae, including: 
· Specific elements of the formula:



- MLC adjustments.



- Unmet need.



- Cross boundary flow.



- Deprivation in rural areas.
· Data – Quality and availability.
· Timing – Whether these formulae should be introduced at a time when contracts are changing.
· Financial issues – Whether a formula should be used to distribute cash-limited funds when expenditure is largely determined by national contracts.
NRAC also carried out its own review of the Deloitte work; the three proposed formulae were examined according to the core criteria
 (see Annex 5), and the strengths and weaknesses of each formulaic element were assessed
. 

Given the concerns raised about certain formulaic aspects by Deloitte in their reports, in the consultation and by NRAC, a decision was made to take forward the formulae for the three services in different ways. Due to reservations around timing in relation to policy implementation and concerns over some technical features it was agreed that NRAC would concentrate on improving and refining the Deloitte formula for GOS
. It was also agreed that, partly due to a lack of capacity and resources, no further work would be done by NRAC on developing formulae for GDS and PS. 

8.4 General ophthalmic services
8.4.1 Background

The further work carried out by NRAC on a formula for GOS is described in the GOS Technical Paper. The formula created by Deloitte was used as the basis for this, and was updated using more recent data and issues raised by the NRAC review and the PCS consultation.

One important element of this work was to consider the major change to GOS policy that was introduced on 1st April 2006. Prior to April 2006, sight tests were available to all, but were only free of charge to those aged 0-16 and aged over 60 years, those on low incomes (e.g. Job Seekers Allowance), or those in high need categories (e.g. people with diabetes). Since April 2006 sight tests have been replaced by eye examinations which are free of charge to all. There are two examinations:
· Primary eye exam – More comprehensive than the old sight test, focusing strongly on health, with tests appropriate to the patient’s needs.

· Supplementary exam – For extra tests/procedures that cannot be carried out during the primary exam.

The proposed GOS formula follows the same structure as that set out by Deloitte. It is made up of two sub-programmes: GOS 1/5
 (previously covering the need for sight tests, now covering the need for primary and supplementary eye exams) and GOS 3/4 (accounting for the need for repairs and replacements). Figure 8.1 shows how the formula works for the two sub-programmes. 

Figure 8.1
Formula sub-programmes
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As everyone is now entitled to a free eye exam it is important that the starting point of the weighted capitation formula for the GOS 1/5 sub-programme is the entire population of an area. This sub-programme used the residential population of an area as its basis as there is no registration process similar to that for PMS (i.e. GP practices). This is then adjusted to take account of the age-sex structure of the population. This sub-programme also includes a high need adjustment for people with diabetes and glaucoma, who are advised to have sight tests/eye exams annually, compared to the norm of every two years.

The GOS 3/4 sub-programme consists of a measure of the population in an area who are entitled to claim free repairs and replacements (i.e. the ‘eligible population’), and this is then adjusted for its age structure.

The final adjustment, applied to both sub-programmes, shown in Figure 8.1 is for the cross boundary flow. The nature of GOS is such that any person can receive a free eye examination from any optometrist in the country. There is currently no mechanism for Health Boards to reimburse each other for cross boundary flows for these services. Hence there is a need for a cross boundary flow adjustment to account for patients who are resident in one Health Board receiving treatment in another.
8.4.2 NRAC work

The work undertaken by NRAC on GOS involved updating the Deloitte formula with new data to check for stability and taking account of other issues (such as other data sources and the dissolution of Argyll & Clyde Health Board). The following presents the work for each sub-programme and each element in turn. Further detail is presented in the GOS Technical Paper, which includes further figures at Board level.
8.4.3 GOS 1/5

Total population – Deloitte had used the CHI population. In the proposed formula this was changed to a measure of residential population sourced from GROS. This is because the estimate (pre-cross boundary flow) is based on the needs of a population resident in the Health Board. Re-based population projections were used, as per the recommendation for the main HCHS funding formula (see Chapter 3).

Age-sex – The pattern of relative resource use has changed markedly since the Deloitte formula. A comparison was made of age-sex curves using data before and after the change in GOS policy (2005/06 compared with April – September 2006). The curves showed a pattern of increased usage of free eye exams by those who previously had to pay for their tests.

High Need – Diabetes. Alternative sources for diabetes prevalence data were examined; the Diabetes Survey and Quality and Outcomes Framework (QOF) data. However, it was decided to continue with the method of estimating prevalence used by Deloitte; the PBS Diabetes Population Prevalence Model
. This model was able to capture unrecognised, as well as recognised, diabetes since it estimates prevalence based on population characteristics. This provided estimates of Type 1 and 2 diabetes for an area based on its age, sex, ethnicity and deprivation profile.

High Need – Glaucoma. The proposed formula used the same method as the work by Deloitte, the Tuck-Crick predictive equation
. This uses the age structure of the population aged over 65 to estimate the prevalence of glaucoma.

8.4.4 GOS 3/4

Eligible population – The policy changes in GOS have not had an effect on the GOS 3/4 services. The rules for eligibility remain the same, and it is this eligible population that is used as the basis for the formula for this sub-programme. This amounts to around 2 million people and is made up of:
· Those aged 0-15.
· Full-time students aged 16-18.
· Claimants of job seekers allowance.
· Claimants of income support.
· Claimants of pension credit guarantee.
· Claimants of tax credit.
· Those with HC2 and HC3 (which are exemption certificates for people on low incomes).

The size and age structure of these groups was estimated from a number of data sources, including population measures from GROS, 2001 Census data and information on benefits claimants.

Age – Once this population had been calculated it was necessary to adjust for its age structure as an older eligible population will have a higher need for these services than a younger eligible population. There is no sex adjustment in this part of the formula as some of the data which make up the eligible population are not available split by gender.
There is no explicit ‘MLC’ or ‘High Need’ adjustment for the GOS 3/4 sub-programme. However, it is likely that the majority of the eligible population are deprived in order to qualify for the categories above.

8.4.5 Cross boundary flow

The cross boundary flow adjustment covers both GOS 1/5 and GOS 3/4 and is included to ensure that Health Boards are funded for the patients they actually treat rather than for the resident population of their Board area. This corresponds to the legal position for GOS where Boards are responsible for providing services in their geographical area, not necessarily to their residents.

The idea behind the cross boundary flow adjustment is that the funding from the formula should follow the patient. A Health Board will receive funding for the patients treated who are resident in that Board, along with funding for patients who flow in from other Boards. One would, intuitively, expect to see a sizable flow of patients into urban areas.
This adjustment assumes that patients are crossing Health Board boundaries according to preferences for where they receive their ophthalmic services. However it has been recognised that this may actually be measuring, and perpetuating, a lack of local services.
The adjustment used a sample from the 2003/04 OPTIX database (which contains information on contacts between patients and optometrists/ophthalmic medical practitioners (OMPs)) and matched to the CHI database to get a matrix of flows between where a patient was resident and where they received their ophthalmic services. Due to a lack of capacity it was not possible to update this cross boundary flow element of the formula during the work carried out by NRAC, hence the adjustment remains the same as that used in the Deloitte report.
8.4.6 Results

Table 8.1 shows the final shares from each sub-programme from the Deloitte formula and from the NRAC GOS formula. In order to produce a final percentage figure to allocate funds to Boards these will be weighted using historic expenditure on each sub-programme across the whole of NHSScotland. The table demonstrates that although the formula has been further refined, it remains relatively stable in its provision of shares to Health Boards compared with the Deloitte formula.

Table 8.1
Final formula shares
	Health Board
	GOS 1/5
	GOS 3/4

	 
	NRAC GOS formula
	Deloitte formula
	NRAC GOS formula
	Deloitte formula

	Ayrshire & Arran
	7.20%
	7.46%
	7.32%
	7.47%

	Borders
	2.21%
	1.98%
	2.01%
	1.79%

	Fife
	6.51%
	6.77%
	6.28%
	6.56%

	Greater Glasgow & Clyde
	24.29%
	24.16%
	26.51%
	26.08%

	Highland
	6.15%
	6.09%
	5.88%
	5.86%

	Lanarkshire
	9.90%
	10.37%
	10.98%
	11.36%

	Grampian
	9.95%
	9.88%
	9.01%
	9.14%

	Orkney
	0.39%
	0.39%
	0.35%
	0.35%

	Lothian
	15.25%
	14.89%
	14.13%
	14.29%

	Tayside
	8.57%
	8.48%
	8.20%
	7.96%

	Forth Valley
	5.53%
	5.43%
	5.55%
	5.45%

	Western Isles
	0.48%
	0.51%
	0.52%
	0.51%

	Dumfries & Galloway
	3.20%
	3.20%
	2.89%
	2.83%

	Shetland
	0.38%
	0.38%
	0.39%
	0.36%

	Scotland
	100%
	100%
	100%
	100%


Source: Table 7, GOS Technical Paper.

Table 8.2 shows the financial implications of applying the NRAC GOS formula to Health Boards, comparing formula shares to actual fees paid. It shows that most Boards are currently receiving substantially different allocations than they would under the NRAC GOS formula. Note that the total fees used here to demonstrate financial consequences are for 2005/06 since a full year’s fees were not available for 2006/07. It should be noted that there are risks to attaching too much weight to this table, as the total fees are likely to be significantly higher following the introduction of the new GOS policy, and we cannot be sure that the distribution would be similar.

Table 8.2
Financial Implications (based on 2005/06 fees)
	Health Board
	Total fees (£000s) (2005/06)
	NRAC GOS formula

	 
	GOS 1/5
	GOS 3/4
	Change due to GOS 1/5 (£000s)
	Change due to GOS 3/4 (£000s)
	Total change (£000s)

	Ayrshire & Arran
	1,414
	1,718
	-94
	-173
	-268

	Borders
	307
	243
	99
	180
	279

	Fife
	1,281
	1,227
	-88
	98
	10

	Greater Glasgow & Clyde
	4,753
	7,003
	-299
	-1,411
	-1,710

	Highland
	1,009
	870
	118
	369
	487

	Lanarkshire
	1,996
	2,966
	-182
	-650
	-831

	Grampian
	1,772
	1,448
	52
	451
	503

	Orkney
	42
	30
	29
	44
	73

	Lothian
	2,606
	2,497
	190
	484
	674

	Tayside
	1,507
	1,386
	65
	343
	408

	Forth Valley
	895
	1,056
	119
	115
	234

	Western Isles
	67
	83
	20
	27
	47

	Dumfries & Galloway
	617
	504
	-31
	104
	74

	Shetland
	67
	63
	2
	18
	21

	Scotland
	18,333
	21,094
	0
	0
	0


Source: Table 8, GOS Technical Paper.

The NRAC GOS formula results in allocations which would re-distribute around £2.8m, this equates to approximately 7% of the GOS budget. The fact that the formula proposes large shifts of resources suggests that the current funding structure does not direct resources at the areas of highest ‘need’ (as measured by the methods described here). However, it must be stressed that this formula is not deemed ready for use yet, as better evidence is required on cross boundary flows along with more data from the implementation of the new GOS contract. These elements could make substantial changes to these figures.
8.4.7 Conclusions

It is clearly feasible to create a needs based resource allocation formula for GOS when the new policy for eye exams is fully implemented. However, major analytical issues surround the cross boundary flow adjustment. The method of matching CHI and OPTIX databases is currently the only viable option to account for these flows in a formulaic context. This is a significant piece of work that was not updated for this review. It is hoped that improved recording of CHI on GOS eye exam claims will lead to a higher level of matching than has previously been possible. In the meantime, it would be necessary to re-do the matching exercise before any formula is put into practice, especially as it is likely that this pattern of service use will have been affected by the new policy environment in GOS.

Alternatively it is possible to produce a formula for each sub-programme without the final cross boundary flow adjustment. However, it would require optometrists/OMPs to claim payment from the budget of the Health Board of residence of the patient. This would remove the need for the adjustment to estimate cross border activity. This is currently not possible as Boards are legally responsible for providing GOS in their area, not to their residents.

Issues also arise because optometrists/OMPs are private contractors. Currently the GOS budget is centrally managed, but a move to allocating a given amount of funding to Health Boards raises the question of what happens if GOS funds ‘run out’ before the end of the year. There would need to be firm guarantees that:
· Patients will always be seen.
· Optometrists/OMPs will always be paid for services provided.
The advantage of using a formulaic approach to distribute funds is that it provides a framework for achieving equity of service. Indeed, the results presented here suggest that the current patterns of spending do not match up closely with the equitable patterns suggested by the proposed formula.

However, there is uncertainty in the GOS market, and the available data. There has been less than a full year following the introduction of free eye exams and there is still uncertainty about the uptake of exams in the coming years.
As it has been shown that the GOS formula can be developed and is stable it would seem feasible to develop the formulae for GDS and PS in a similar manner in the future. However this should be done taking account of the differing policy needs for these two areas.
8.5 General dental services
There remains, at present, variable coverage of NHS dentistry across the country, with some Health Boards still facing substantial unmet need. The situation has been changing rapidly over the past year, however, and will continue to develop as a result of additional resources being provided for NHS dentistry. GDS funding is provided according to usage, i.e. treatment provided by NHS dentists. 
A move at the present time to a needs based formula would risk under funding treatment currently being provided in some Board areas, while providing additional resources to other Health Boards where there is currently unmet need, yet with no guarantee that a Board could secure the additional dentists required. Furthermore, as patients may decide to use private dental services, the determination of need for dental services is more complex than for other services.
8.6 Pharmaceutical services

The new pharmacy contract fundamentally changes the way that community pharmacists are remunerated
. In the past remuneration was based on the volume of prescriptions dispensed. In future, pharmacists will be paid for providing a range of new pharmaceutical services, with patients registering with their pharmacist for these services. The previous work by Deloitte was based on the old remuneration methodology, and there are not yet sufficient data to model a formula based on the new pharmaceutical services. However, when the contract is fully implemented and reliable costing data are returned, a revised formula could be developed, which might assist Health Board planning to provide services where they are most needed.
8.7 Recommendations on primary care services
NRAC’s remit was to “advise on possible formulaic approaches to the parts of health expenditure not currently covered by the Arbuthnott Formula (e.g. primary care dental, pharmaceutical and ophthalmic services).” In light of this NRAC makes the following recommendations: 

Recommendation 8.1 – For GOS, a formula has been developed and tested that could be used to allocate funds on the basis of need, not costs. However, NRAC would like to see the formula tested over a longer time period under the new GOS contract with further investigation of the cross boundary flow issues.
Recommendation 8.2 – For GDS, a needs based allocation formula is required that could be used by Health Boards to facilitate the planning of their area services. This formula should be developed from the one created by Deloitte once better data on dental services are available and there are policy drivers to facilitate Health Board planning mechanisms for dental services to be equitable. 
Recommendation 8.3 - For PS, a needs based allocation formula, as outlined by Deloitte, should be developed when the new PS contract is fully implemented and 

provides reliable data

Chapter 9 - Other areas
9.1 Introduction

As well as reviewing the Arbuthnott Formula, NRAC’s remit included a number of additional tasks:

· Advise on possible formulaic approaches to the parts of health expenditure not currently covered by the formula (e.g. primary care dental, pharmaceutical and ophthalmic services).

· Keep under review the information available to support existing elements of the formula and consider the inclusion of new data (e.g. ethnicity).

· Consider in the light of the pilot exercises adjustments to the formula for unmet need.
The first of these tasks has been partly addressed in Chapter 8 in relation to PCS. The second task influenced all of NRAC’s work as it sought to use the most up to date information in all of its research and the particular issue of ethnicity is addressed in Chapter 5. In relation to the final task, unmet need is also addressed in Chapter 5, but the progress with the unmet need pilots is summarised in this chapter. In addition to its specified remit NRAC has chosen to review its work in line with the public sector duties on disability, gender and race and also in the areas of religion and belief, age and sexual orientation. This work is summarised at the end of this chapter and in Annex 9.

9.2 Other areas of health expenditure
NRAC was asked to advise on formulaic approaches to parts of health expenditure not included in the Arbuthnott Formula (which covers HCHS and GP prescribing). One of the issues raised during the initial discussions with Health Boards was that it was inappropriate to have different funding mechanisms for different funding streams. They favoured extending the Arbuthnott Formula to all SEHD funding where appropriate. Given this concern, NRAC reviewed how all areas of the NHS budget were allocated
.
9.2.1 Health improvement funding

NRAC focussed on health improvement funding as the largest element of the budget not covered by a formula (see Table 1.1)
. Total funding for health improvement is £110 million in 2007/08. Territorial Health Boards are expected to receive £47.3 million of this funding, of which some £34.7 million will be allocated on the basis of the Arbuthnott Formula. Some health improvement funds allocated to Boards outwith the formula are for specific initiatives or programmes, many of which relate to pilot projects which will inform future policy development and implementation. If such projects establish their effectiveness they would be expected to attract mainstream health improvement funding in the unified budget and so be allocated according to the NRAC Formula. 
Recommendation 9.1 - NRAC recommends that the allocation formula for HCHS be used to allocate health improvement funds using the entire NRAC Formula or an appropriate element (e.g. an initiative for pregnant women might refer directly to the maternity services care programme). In cases where the NRAC Formula is not used, clear justification should be provided for the method of allocation.
9.2.2 ‘Other’ Health Boards

The Arbuthnott Formula relates to the 14 territorial Health Boards. However, other Boards exist that have a remit for care and treatment across geographical boundaries (e.g. the Scottish Ambulance Service). The allocation of resources by such bodies could be informed by an explicit resource allocation formula.
9.2.3 Capital allocation

The CAF is based on the Arbuthnott Formula but is adjusted for flows in activity between the Health Boards. The CAF uses a combination of Arbuthnott based shares and regional speciality flows to arrive at the shares of capital funding for the Health Boards. The Arbuthnott based element takes the HCHS shares and adjusts it by the cross boundary flows for each care programme weighted by the share of expenditure on them. This accounts for 90% of the CAF. The remaining 10% is calculated by looking at the regional flows of patients in the six main tertiary specialities [clinical and medical oncology, neurosurgery, neurology and others (cardiothoracic surgery, thoracic and cardiac)].

The CAF was not explicitly part of NRAC’s remit. However, it was discussed by the Committee as a consequence of HERU’s proposals for MFF for land and buildings, which formed part of their research on the hospital excess costs adjustment. The rationale behind their proposal was that Health Boards face unavoidable excess costs in terms of the value of land and buildings they require to conduct their business. Thus, Health Boards whose geography includes areas with high land prices (e.g. Aberdeen, Edinburgh) or higher costs of constructing buildings (e.g. Orkney, Western Isles) face additional costs that are not experienced by Health Boards with lower land prices or buildings costs. 
Following consultation, NRAC rejected the proposal for land and buildings MFFs in the revised formula. The Committee felt that the issue of land and buildings costs was complex
 and was better dealt with via the CAF. 

It may be appropriate to use NRAC’s proposed formula to allocate capital funding in future, but this issue was not tested by the Committee as it was not part of its remit. However, the Committee feels that there should not be a presumption that this is the optimal approach to allocating capital funds. Whilst the Arbuthnott Formula is based on attempting to approximate the needs for HCHS for any given year, it is not necessarily the case that capital funds should be allocated on the same basis. Given that the Committee is proposing a revised allocation formula and an accompanying stream of work on maintaining and developing it, this may be an appropriate time to also consider whether the method for allocating capital funds should also be reviewed. 

Recommendation 9.2 - NRAC recommends that an alternative CAF based on need, evaluating MFF adjustments for land and buildings, which recognises the shift in healthcare delivery from acute settings to the community should be considered.
9.3 Reviewing new information on ethnicity and asylum seekers
NRAC’s remit states that it should “keep under review the information available to support existing elements of the formula and consider the inclusion of new data (e.g. ethnicity)”. In light of this the Committee has pursued a number of lines of investigation on the issues of ethnicity and asylum seekers. 

Both the MLC and excess costs research looked at the issue of ethnicity and asylum seekers. The overall findings are reported in section 5.6 and in more detail in the Technical Addenda and the papers on NRAC’s website (www.nrac.scot.nhs.uk) 

NRAC undertook an initial survey of Health Boards expenditure on translation costs. This was augmented by confidential work undertaken by NHS Health Scotland that was ongoing at the time of writing this report. Both exercises showed great variation in Health Board costs relating to translation and interpretation activities and the need to collect more accurate data about these services.

NRAC’s general conclusion from these strands of work was that there was currently no new data that could help identify additional needs or excess costs due to ethnicity, but that this may be due to poor data sources and every effort should be made to improve these, particularly in relation to hospital services. 
9.4 Unmet needs pilot projects
As part of its remit NRAC was asked “to consider in the light of the pilot exercises adjustments to the formula for unmet need”. The work undertaken by the Committee on unmet need is described in Chapter 5. This section looks at the progress of the pilot exercises that were established following SCRA’s work on the issue of an unmet needs adjustment. 
Nineteen unmet need pilots were developed by three Health Boards (Greater Glasgow, Tayside and Argyll & Clyde) with funding granted for two years. The pilots cover a wide range of perceived unmet health needs from mental health and stress, to the treatment of the causes of much ill health (smoking, addiction), to services aimed at specific hard to reach groups (e.g. homeless people, ethnic minority groups).

The aim of the pilots was to provide evidence as to whether supplying increased resources to Health Boards with deprived areas would lead to an improvement in access to NHS services in these areas
. The pilots have faced a number of challenges in the course of their existence. The short term nature of the funding affected recruitment of staff to the pilots and the time taken to develop the projects further delayed progress. The pilots are still underway and as such only interim reports on progress were available for NRAC to consider. This means that NRAC’s consideration of the pilots’ results is limited to what the Health Boards have provided in their interim reports
. 

It is clear from the original announcement on the pilots and from the interim reports that they have focussed largely on increasing access to services for people living in deprived areas. The projects have mainly been aimed at encouraging people to attend primary care and community services (e.g. smoking cessation, cancer screening). So there is a mismatch between this approach and the SCRA conclusion that more resources need to be allocated for hospital services to address unmet needs (see section 5.7.1). Instead the rationale behind the pilots was that if people in deprived areas are to access all forms of health services then contact has to be established with them. Hence the nature of much of the pilots’ activity focuses on ‘getting people through the door’. If the projects are successful in doing this, then the eventual outcome is intended to be that people in deprived areas engage with and access health services, and hence unmet needs will be reduced. This work will also be taken forward in a different framework through the anticipatory care ‘Keep Well’ pilots
 developed following Delivering for Health
.
The intention of the unmet need pilots was to establish whether unmet health needs could be successfully addressed by ring-fenced resources. They offer little insight to the question raised in a utilisation-based allocation process about how to adjust for unmet need within a formula.
It is clear from the longest running pilots that they can lead to increased access and that it is possible to devise successful projects that deal with various unmet health needs. However, it is too soon measure their impact on health outcomes with any accuracy. This suggests that for the unmet needs adjustment proposed in Chapter 5 consideration should be given to monitoring the progress of addressing unmet needs. 
9.5 Equality impact assessment

As part of its commitment to ensuring that resources are allocated in NHSScotland in a fair and equitable way, NRAC has assessed the degree to which its work has considered the interests of the groups covered by public sector duties on disability, gender and race and also in the areas of religion and belief, age and sexual orientation. The details of this assessment are contained in Annex 9.

Recommendation 9.3 - NRAC recommends that issues of equality and diversity are considered in any future reviews of allocation formulae, ascertaining whether robust evidence is available and consulting on proposed recommendations with equality groups.

Chapter 10 -  Recommendations for the future

This chapter considers how the resource allocation process should work in the future. It firstly sets out how the revised formula should be maintained, and how it can be used by Boards to assist local planning. It also describes how the revised formula will be able to deal with forthcoming changes in the health service. There is then a section on the data development work which NRAC recommends should be carried out to be used in resource allocation in the future. The final sections set out the future direction that the formula should take and recommendations on how it should be reviewed.
10.1 Maintaining the formula

Chapters 3-6 set out the recommendations for each element of the revised allocation formula for HCHS and GP prescribing, and Chapter 7 shows the impact that the revised NRAC Formula would have had on Health Boards in 2007/08 compared to the Arbuthnott Formula. Looking forward, it is necessary to consider how the new formula will be maintained in the future. It is important that the formula reflects as accurately as possible the relative levels of needs for services across Scotland. However, it is also important that the formula is able to provide a degree of stability for Health Boards.

The current practice with the Arbuthnott Formula is that it is run annually in the autumn of the year preceding the allocation year. This should remain the case to ensure that the largest element of the formula, namely the population, remains as up to date as possible. This would involve annual production of re-based population projections for HCHS, CHI populations for GP prescribing, age-sex cost weights and some elements of excess costs for each care programme.

However, not all elements of the formula need to be updated every year, some elements will not change a great deal from year to year and updating them every three years is recommended. The inputs and indicators that would require updating are set out in Annex 10. The Committee recommends that a rolling programme should be established to update these elements of the formula. The exact timetable will need to take account of available analytical resources.

Recommendation 10.1 - The allocation formula should continue to be run annually to provide allocations to ensure that NHS funds are being directed to the areas of highest need. To support this, the population, age-sex and some components of the excess costs elements of the formula should be updated annually. The remaining elements of the formula should be updated at a minimum every three years as part of a rolling programme of work to maintain the integrity of the formula (see Annex 10 for details).
10.2 Using the formula

The formula is built up from small areas (datazones, IDZs and GP practices) to Health Board areas. This has a number of advantages for using the formula for purposes other than the primary one of allocating the funds from the unified budget to the 14 Health Boards. The process of calculating the formula generates a large amount of valuable intelligence that can be used by Health Boards to aid their own local planning processes.

Whilst the annual allocations will continue to be done at Health Board level, ISD and SEHD will be able to provide information down to datazone level to those Boards who request it. ISD/SEHD should provide support to Boards to explain these outputs and advise them on their potential uses.

NRAC recommends that ISD/SEHD produce a technical volume which offers a clear explanation of how the formula works. This should be readable for those with an interest in the issues, but not a manual for running the formula. NRAC also recommends that ISD/SEHD produce a detailed users’ guide to enable Health Boards to operate the formula themselves for their own area, along with a contact at ISD to provide support to Boards undertaking these analyses. It is recommended that these materials should be produced to accompany the first run of the new formula.

Recommendation 10.2 – NRAC recommends that a technical volume and a detailed users’ guide are produced to accompany the first run of the revised formula and that ISD should provide a contact point for Health Board enquiries on how they can use the formula. 
This information may allow Boards to compare the amount being spent on residents of a particular area with the allocation they are notionally receiving for that area. This should encourage Health Boards to work closely with their delivery partners and improve communications on how they can most efficiently apportion their funds within their own area.

It is also possible that this stock of detailed information could be useful for assessing the equity with which Health Boards distribute their resources and for performance management purposes by the SEHD. This should be investigated further by SEHD and Health Boards.

Recommendation 10.3 – NRAC recommends that Health Boards and SEHD use the revised formula for planning and performance management purposes. 
10.3 Future-proofing the formula

It is worth considering how the new formula could adapt to potential future changes in the health service in Scotland. Whilst it is not possible to predict future policy changes, the formula should be as flexible as possible to adapt to changing priorities.
A number of features and developments make the formula more flexible and able to respond to future policy changes:

· Sub Health Board geography – The revised formula will differ from the Arbuthnott Formula in that it is based on the small area geography of datazones, IDZs and GP practices and so can be built up to generate results at different geographies (e.g. CHPs, LAs) and is more compatible with other policy areas/analysis (e.g. SIMD).
· The new formula defines remoteness and rurality via the SEURC with an extension to identify the special needs of islands. SEURC is the preferred method of assessing remoteness and rurality within the SE and as such is likely to be used in other policy development (both in health and other areas).
· Updating the formula – Clear recommendations have been set out for when the individual elements of the formula should be updated. This will enable the formula to reflect changes in practice and policy and make use of improved evidence sources on a regular basis.
Responsiveness to challenges facing NHSScotland 

The National Framework for Service Change in the NHS in Scotland: Building a Health Service Fit for the Future
 published in 2005 has set out a clear vision for the manner in which the health service needs to design its services in coming years. This section explores the implications of the key proposed changes for the resource allocation formula.
The expected demographic trend, with many more people living longer and with higher expectations about health and wellbeing, is a key challenge facing the health service in the future. Thus, demand for healthcare will grow. In terms of the formula, the age-sex adjustment will take account of relative changes in the age profile of the population among Health Boards. The proposed refined and extended age bands will help ensure that the adjustment is sensitive to the different costs of treating people of different ages, particularly those in older age groups. However, as the average age of the population increases it will be worth reviewing the age bands to ensure they remain appropriate.
The inequalities gap in life expectancy and mortality in Scotland continues, despite the NHS commitment to offer free comprehensive care for all based on need. The causes of this inequality extend beyond the remit of the NHS itself (e.g. poverty, poor housing), but the health sector can make a contribution towards alleviating the problems, particularly by improving preventative health measures. NRAC has developed a needs adjustment (including an unmet needs adjustment (Chapter 5) for circulatory diseases). This will, in part, address the inequalities gap by shifting funds towards those Boards who have higher than average levels of deprivation.

The possibility that funding for health services will not grow as rapidly in the future as it has done since 2000 will emphasise the importance of achieving the best value for money from the funds that are available. As such it is important that the allocation formula distributes funds on a fair and equitable basis according to need. NRAC’s work has helped to ensure that this will continue to be the case. This independent review of the whole formula ensures that funds will be allocated according to a robust and independently assessed methodology. The revised formula should enable Boards and the SEHD to assess which areas ‘need’ funds due to demography, deprivation and rurality at a much more disaggregated level for audit and allocation purposes.

The development of CHPs may have implications for the future allocation of funding. As the proposed revised formula is derived at datazone/IDZ level, it can be easily aggregated to CHP level. This may prove useful for Boards in dividing a CHP budget among the CHPs in their area. However, if joint funding with LAs is to be pursued, this will require consistent data sources and links to the GAE formula. 

Another advantage of the formula being built up from datazones/IDZs is that it would allow easy analysis in the event of any future changes in Health Board boundaries, such as that which occurred with the dissolution of Argyll & Clyde in 2006.
The balance of care being delivered in hospitals and in the community has been a subject of much debate. The formula distinguishes between hospital services and community services in all areas. NRAC’s proposals include improved and revised adjustments for HCHS, which can be broken down below Board level if required. This may help assess the need for services at a more localised level. However, the review has also highlighted the need for better quality community data. This will become even more important if services are increasingly delivered outwith the hospital setting. 
One in five people in Scotland live in rural areas. The formula adjusts for the unavoidable excess costs that Boards face in delivering HCHS to rural and remote areas.

The development of information technology (IT) has important implications for the NHS and potentially for future resource allocation procedures. NRAC supports the drive to improve the availability of data on patients’ usage of, and need for, health services. Looking ahead, the developments in IT may create an important opportunity for the resource allocation process to more closely reflect individual patient need.
10.4  Data issues

It is important that allocation formulae are based on the most robust and representative data available, and NRAC’s work has proceeded on this principle. During the course of its work NRAC has identified a range of issues concerning the availability, completeness, accuracy and timeliness of data. In some cases data collection is no better than it was for the creation of the Arbuthnott Formula eight years ago. The four priority areas for future data development to improve resource allocation are population, CHI capture, community services and costs data
.

In terms of population, the Committee identified three key issues: 

Migration - Work is being undertaken on migration by the International Migration and Population Statistics (IMPS) project at the Office for National Statistics (ONS) and the Population and Migration Statistics Committee (PAMS) at GROS (see section 3.2 of the Addendum to Technical Report B). NRAC requests that the needs of the resource allocation process are considered as part of these projects. 

Ethnicity – The main source of data on ethnicity is currently the Census. Both NRAC and SEHD have submitted views to the current consultation on Census 2011 requesting that more detailed information on ethnicity is collected. ISD has an Equality and Diversity Information Programme that has supported the development of data standards, ensured that national systems are able to record ethnic group and monitored completeness of ethnicity reporting. However, it is clear that more needs to be done within the NHS to ensure collection of ethnicity data as part of hospital and primary care records. Although a national system exists to collect these data, it is not being adhered to. So NRAC recommends that Health Boards should give immediate priority to collecting ethnicity data on hospital records, and that progress on this issue should be monitored by the SE. NRAC also recommends that Boards encourage GPs to collect information on ethnicity, an item that is already part of the GMS contract.

Asylum seekers, refugees and migrant workers – The numbers of asylum seekers, refugees and migrant workers are estimated via the Home Office
, but little is known about the extent to which they might have additional health needs or result in additional costs for Health Boards. NRAC recommends that Health Boards should collect information on these groups as part of their current hospital data. Also any future developments in the community sector should include data on asylum seekers, refugees and migrant workers.

In addition to this, population projections are currently released too late in the year to be available for the resource allocation process. So NRAC would like to see Health Board population projections released earlier in the year.

The issue of CHI capture has been noted by NRAC in relation to GP prescribing and the proposed GOS formula. The age-sex cost weights for GP prescribing are based on a sample (of 1,000 prescriptions per month) of the 75+ million prescriptions issued each year, but at present CHI can only be read in about 50% of prescriptions. It is crucial that CHI is recorded in a readable format on prescriptions if they are to be used in the age-sex cost weights. Likewise, the GOS formula requires optometrists to comprehensively record the CHI of patients in order that between Health Board flow of patients can be accurately measured.

In terms of community services, the paucity of data was recognised by the Arbuthnott Review, but it has arguably not improved since that time. For example, the availability of data to link activity by age and sex to costs has actually worsened in the last eight years. This is partly due to reorganisation of the roles of community nurses which means that they are not tied to a practice and thus do not submit information to the PTI dataset. This is understandable, but NRAC considers it a priority that an alternative, reliable, national resource be developed that captures detailed community activity. This is particularly important as more services are moved into the community. The eHealth programme is currently taking forward a major development of an Integrated Primary and Community Care IT system (the IPACC system). This new system will provide important opportunities for better data collection in the medium and longer term. NRAC would wish to ensure that the availability of data for secondary uses is fully considered during the course of this development. NRAC recommends that ISD’s Data Development Programme takes a lead role in ensuring this.

The issue of costs data is also one that predates the existence of NRAC. The work by HERU raised the issue of the lack of consistency of costs and activity data over time and among Health Boards. The Committee regards it as imperative that contributors to the Costs Book appreciate the importance of accurate and comprehensive data for resource allocation and ultimately for the budgets of their Health Boards. 

NRAC regards the provision of timely and accurate data as the joint responsibility of the SEHD, ISD and Health Boards. All three of these parties must work together to ensure that robust, complete data are collected. 

NRAC recognises that there is a range of data development activities already underway across ISD. This work has been informed by the results of a major Strategic Review of Health and Care statistics
 which resulted in a number of recommendations for improving the range, quality and timeliness of information on community services, primary care and costs/financial data. ISD has established a specific Data Development Programme, overseen by a Steering Group which consists of representatives from ISD, the SEHD and NHSScotland. NRAC has submitted its recommendations on data development to this Steering Group. Meanwhile Health Boards should endeavour to improve the recording of ethnicity data on hospital records and seek to submit better costing data. This should be monitored by SEHD.
Recommendation 10.4 – ONS and GROS undertake work to improve measures of migration as part of their IMPS project

Recommendation 10.5 – GROS consider whether Health Board population projections can be released in August rather than December each year.
Recommendation 10.6 – Health Boards should give immediate priority to collecting ethnicity information on hospital records as required by current SEHD guidance and legislation. SEHD should monitor and report on progress.
Recommendation 10.7 – Health Boards should collect information on asylum seekers and refugees in their current hospital data. Future data developments in the community sector should include data on asylum seekers and refugees. 
Recommendation 10.8 – SEHD and ISD should continue to work towards ensuring that CHI are captured on all GP prescriptions and GOS claim forms.

Recommendation 10.9 – A reliable national dataset for community services activity and costs should be developed as a priority.
Recommendation 10.10 – Every effort should be made to ensure that Costs Book data are consistent both among Health Boards and over time. This requires continuing efforts from ISD and the SEHD along with the active involvement of the Health Boards. 

10.5 Future direction of the formula
NRAC discussed the conceptual basis of the allocation formula, looking in particular at the epidemiological approach. It recognised that any move to an epidemiological (or patient-based) approach would involve a substantial change from the current resource allocation formula and would be outside a remit to ‘improve and refine’ the current formula. The epidemiological method requires detailed data on the morbidity of the population with a wide range of coverage across all the Health Boards in the country. It also requires the ability to link the morbidity data to data on subsequent use of health services, at a patient level, to determine a method of allocating costs. 

After reviewing the available data sources
 for measuring the morbidity of the population with suitable linkages to health service activity, it was concluded that creating a formula based on a full epidemiological approach was not feasible at this stage. However, NRAC believes there may be scope in future for using morbidity data and direct measures of healthcare need where possible. This would result in funds being distributed according to the prevalence of a disease in a certain area, rather than based on the population characteristics of an area and the statistical link between deprivation/rurality and estimated need. NRAC set out a recommendation for a method which is based on disease-specific utilisation, but also includes an element of prediction of need using disease specific variables
. NRAC strongly recommends that future work should be done looking into this method as the eHealth programme is developed. 

Recommendation 10.11 – As the eHealth programme develops the possibility of creating an allocation formula based on the epidemiological/person based approach should be investigated. 
10.6 Future review of the formula
There are two options for future review of the formula:
· The formula is examined in its entirety again once data and other issues have been tackled (perhaps 5 or 6 years time) in a manner similar to the work of NRAC.

· The formula is kept under constant review by a standing committee which aims to improve and refine individual elements of the formula as new methods and data become available.

A constant review of the allocation formula ensures that the expert knowledge built up in matters of resource allocation, both by Committee members and those within SEHD and ISD, is not lost between reviews spread out over a long time period. 

Government funding is distributed across LAs in Scotland using the GAE allocation formulae, and a standing committee is in place to constantly review and improve the methods used. 

The health resource allocation formulae in England and Northern Ireland are both run by committees which are constantly reviewing elements of their formulae in a cycle; this would also be the best way for Scotland to ensure that NHS funds are being consistently distributed fairly across the country.

Recommendation 10.12 - A standing committee should be set up to review the formula and ensure that the individual elements of the formula are refined and improved as new methods 
and data become available. The future work on the formula would be best carried out by a committee that can focus on one element at a time. 

A standing committee would also have an important role in ensuring better data are collected nationally to improve resource allocation methods.
Recommendation 10.13 – The data development recommendations should be taken on by the ISD Data Development Programme, and the proposed standing committee on resource allocation should assume responsibility within its remit for tracking progress in the issues on a regular basis by receiving regular reports from the ISD Data Development Steering Group.

Chapter 11 - Conclusions
NRAC has conducted an extensive review into the data used and the data now available for use in allocation formulae suitable for NHSScotland. NRAC has concluded that the construction of the Arbuthnott Formula, which is currently used to allocate resources for HCHS and GP prescribing, is still appropriate, but much of the data used can be improved.

NRAC recommends that the Arbuthnott Formula is replaced by the revised NRAC Formula as outlined in this report. This revised formula should be implemented in its entirety, at the earliest possible opportunity to ensure that a fairer allocation of resources is shared among the 14 territorial Health Boards in NHSScotland. 
11.1 NRAC’s task
NRAC’s main tasks were to improve and refine the Arbuthnott Formula, to advise on objective approaches to allocating funds for other areas of health expenditure (e.g. PCS) and consider the implications of the pilot projects that were attempting to address unmet need amongst deprived populations. All this was to be done taking account of the most up to date evidence.

The Committee has commissioned work from experts in the field of health resource allocation. Also, staff at the SEHD and ISD have undertaken substantial research work to support the Committee. Health Boards have been consulted both before and during the course of the review, and the whole process has been overseen by the publicly appointed members of NRAC. This report fulfils the remit of the Committee and the recommendations set out in it are endorsed by the Committee.
An overview that summarises the main recommendations from the Committee is presented in the following sections. Full details of the recommendations can be found in Chapters 2-10.

11.2 Revised formula for HCHS and GP prescribing

The Committee recommends retaining the basic structure of the Arbuthnott Formula, namely a weighted capitation approach as shown in Figure 11.1.
Figure 11.1
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11.2.1 Geography

The revised formula should be created from small area geography based on datazones and IDZs, which are smaller and more homogeneous than the previous Arbuthnott areas. 

11.2.2 Health Board populations

Research showed that re-based population projections are more accurate and stable than MYEs of populations and so NRAC recommends that re-based population projections become the starting point for the revised allocation formula for HCHS. 

Resources for GP prescribing should continue to be allocated based on the CHI population (deflated to the same total population as the re-based projections). 

11.2.3 Age-sex cost weights

The Committee recommends that for HCHS the age bands are refined and extended from eight to twenty categories to make them more sensitive to the needs of different age groups. For GP prescribing, the current annual samples of prescriptions that are matched to the CHI database should be pooled over three years.

11.2.4 Additional needs due to MLC
NRAC recommends that:

· The Arbuthnott index is replaced by three separate indices for:



- Acute, care of the elderly and GP prescribing.



- Mental health & learning difficulties.



- Maternity.

· For community services, a cost weighted average of the three indices is used. This should be reviewed when better community data become available. 

· An adjustment for unmet need is applied for provision of acute hospital services for circulatory disease (e.g. coronary heart disease). 

The Committee does not recommend specific adjustments for ethnic minorities, asylum seekers or migrant workers. This recommendation should be reviewed when the data improve. 

11.2.5 Unavoidable excess costs of supply

NRAC recommends that:

· For hospital services, the current crude adjustment based on road kilometres per 1,000 people is replaced by an adjustment based on the difference between local and national average costs within different urban–rural areas. 
· For community travel based services, an adjustment is made for the extra time required to undertake visits within rural areas.

· For community clinic based services, the current adjustment is retained with the component indicators updated. An alternative adjustment should be created once the SAF review is complete. 

No MFF for staff, land or buildings should be applied.

11.2.6 Conclusions for HCHS and GP prescribing

The impact of NRAC’s recommendations is presented in Chapter 7 of the report, including the potential effect of the changes on the target shares for 2007/08. Whilst the effect on target shares may appear small in absolute terms, these shares are applied to a total budget of £6.87 billion and can have a significant monetary impact on individual Boards. In total the proposed NRAC changes would have redistributed £81.9 million between Health Boards compared to the Arbuthnott Formula – this represents 1.2% of the total budget.

NRAC’s recommendations will result in a refined and improved allocation formula that will provide more equitable shares of the HCHS and GP prescribing budget to Health Boards. NRAC recommends implementing the revised formula, in its entirety, at the earliest possible date.
11.3 Allocation formulae for PCS 
PCS services are currently funded on the basis of claims from contractors in each Health Board area, not on the basis of need. 

· NRAC recommends that a GOS formula could be implemented. However, further work is required to capture cross boundary flows (when patients use services outside their own Board area) and the proposed formula should be tested when the GOS policy is fully implemented. 
Allocation formulae have been created for GDS and PS, but these need to be developed when NHS dental provision has stabilised and the new pharmacy contract is fully implemented.

11.4 Other resource allocation issues
On the issue of health improvement funding, NRAC recommends that the revised allocation formula or an element of it (e.g. a care programme reflecting the service use) should be used to allocate funds wherever possible. 
For capital funding, the Committee recommends that an alternative formula based on need and including MFF for land and buildings should be considered. 
11.5 Data requirements/issues

In Chapter 10, the additional information required to further improve the resource allocation formula was discussed. A particular concern is that of community services where relatively little is recorded about the pattern of activity across Scotland. This same issue was identified in the Arbuthnott Review and yet the position does not appear to have improved. It is also concerning given the current trend towards moving services from hospitals into the community. 

The other main area of concern for NRAC is the consistency of costs and activity data over time and among Health Boards. NRAC feels that it is important that contributors to the Costs Book appreciate the importance of accurate and comprehensive data for resource allocation and ultimately for the budgets of their Health Boards.

11.6 Patient based formula

The current formula uses utilisation of services as a proxy for health needs. A fairer and more equitable approach would be to directly measure the health needs of the population of each Health Board. However, the best method to determine health needs is unclear and requires further investigation. NRAC recommend that such a development should be the ultimate aim for the resource allocation process.

11.7 Review of the allocation formulae
The work of NRAC represents the first review of the Arbuthnott Formula since its implementation eight years ago. The time gap between the original Arbuthnott Review and NRAC’s work meant that a great deal of expert knowledge had been lost. In addition, the logistics of reviewing the whole formula at the same time has proved challenging in terms of resources. Indeed, there are a number of recommendations in this report that suggest the need for further work to be undertaken.

For all of these reasons, the Committee recommends that the allocation formula for NHS expenditure is the subject of a continuous review. The term of office for the publicly appointed Committee members ended in June 2007, but it would like to see a permanent committee established along similar lines (appointed from academia and NHSScotland) with appropriate support from the SEHD and ISD. This would help ensure that the work to develop allocation formulae for various parts of the NHSScotland budget continues in a coordinated and manageable way.

11.8 NRAC – summary of improvements 
If implemented, the NRAC recommendations will:

· Ensure that the allocation formula for HCHS and GP prescribing is constructed from smaller, more meaningful geographical units to give better overall precision in the prediction of needs, greater coherence with administrative boundaries, and greater flexibility in presentation of outputs at a variety of levels below Health Boards.
· Allow the formula to keep pace with changing populations and better reflect the populations requiring services in the allocation year.

· More accurately take account of the higher relative needs of the elderly and the very young, and the corresponding impact on resources of lengthening life expectancy.

· Bring up to date the data sources feeding into the formula to ensure that the formula remains relevant to healthcare needs today.

· Use new indices that more accurately reflect the underlying need for healthcare services due to morbidity and other life circumstances among the population today.
· Ensure that under use of health services for circulatory diseases in more deprived areas is compensated for within the formula. This will ensure that the formula more accurately reflects underlying need rather consolidating current patterns of service use.
· Ensure that the adjustment for the cost of delivering hospital services to meet the needs of the population is now based on a much more rigorous evidence base and is a much better reflection of unavoidable excess costs.

· Ensure that the particular circumstances affecting the delivery of services on islands is recognised and accounted for in an objective and transparent way.

· Improve and update the model used to predict the costs of travelling to deliver services in the community, by including the activities and travel times of a variety of community staff. 
· Propose for the first time, formulae for the allocation of resources for services in the primary care sector. In this area resources have traditionally been allocated based on historical expenditure patterns.
11.9 Final statement

This report is the result of comprehensive and detailed programme of work by NRAC, researchers and supporting staff. The views of NHSScotland have been sought at various stages during this work and have been used to scope initial and subsequent research. The recommendations represent the considered views of the Committee following a systematic and objective research process. The recommendations will lead to a fairer allocation of NHS resources to Health Boards according to the needs of their populations and as a result of unavoidable extra costs incurred in service delivery. It will also permit shares to be determined for smaller areas, such as CHPs and could be used to assist Boards in their own planning processes. NRAC recommends this report and the recommendations contained within it to the Cabinet Secretary for Health and Wellbeing.

Annex 1 - Structure of the NRAC Formula

	Hospital and Community Health Services

	Care programme
	Diagnostic group(s)
	Health Board populations
	Age-sex cost weights
	Additional need due to MLC and other factors
	Unavoidable excess costs of supply

	Acute services


	· Circulatory 

· Cancer

· Respiratory

· Digestive system

· Injuries & poisoning

· Acute outpatients
· Other
	Re-based GROS population projections
	National average age-sex costs for acute services
	Predicted need for each diagnostic group using

· <75 mortality rate

· LLTI rate
For the circulatory diagnostic group only, increased funding in deprived areas (unmet need).
	Difference between local and national average costs for acute services.

For outpatient diagnostic group only the difference between local and national average costs for all outpatient services is used.

	Care of the elderly

	None
	Re-based GROS population projections
	National average age-sex costs for care of the elderly
	Predicted need for care programme using

· <75 mortality rate

· LLTI rate
	Difference between local and national average costs for care of the elderly services.

	Mental health & learning difficulties

	None
	Re-based GROS population projections
	National average age-sex costs for mental health & learning difficulties
	Predicted need for care programme using

· % claiming severe disability allowance

· % in one person households

· % in social rented housing
	Difference between local and national average costs for mental health & learning difficulties services.

For outpatients only the difference between local and national average costs for all outpatient services is used.

	Maternity


	None
	Births
	National average age-sex costs for maternity
	Predicted need for care programme using

· mean house price

· birth rate

· SEURC rurality category (6-category classification)
	Difference between local and national average costs for maternity services.

For outpatients only the difference between local and national average costs for all outpatient services is used.

	Community

	· District nursing

· Heath visiting

· Midwifery

· Psychiatric team
· Learning difficulties team
· Child health
· Specialist nursing
· Addiction services
· Family planning
· Clinical psychology (AHPs)

· Physiotherapy (AHPs)

· Occupational therapy (AHPs)

· Chiropody (AHPs)

· Dietetics (AHPs)

· Speech therapy (AHPs)

· Community dentistry

· Home dialysis

· Breast screening

· Incontinence

· Health promotion

· Other
	Re-based GROS population projections
	National average age-sex costs using an appropriate proxy activity data source for each different service
	Appropriate proxy index for each service resulting in a weighted average of the predicted need for acute outpatients, care of the elderly, mental health & learning difficulties and maternity.

The proxies used are:

· Care of the elderly - district nursing

· Maternity – midwifery, family planning

· Mental health & learning difficulties – psychiatric team, learning difficulties team, addiction services, clinical psychology (AHPs)

· Acute outpatients – remaining 14 services
	For excess costs associated with staff travel, adjustment based on simulated average visit times by urban-rural category.

For excess costs associated with clinic based services, use the SAF formula adjustment.

	GP prescribing

	Care programme
	Diagnostic group(s)
	Health Board populations
	Age-sex cost weights
	Additional need due to MLC and other factors
	Unavoidable excess costs of supply

	GP prescribing


	· Circulatory

· Gastro-intestinal

· Infections

· Mental illness

· Musculoskeletal

· Other
	CHI populations adjusted to re-based GROS population projections
	National average age-sex costs based on a sample of 36,000 prescriptions in the last 3 years.
	Predicted need for each diagnostic group using

· <75 mortality rate

· LLTI rate
	No adjustment (each Health Board = 1) as prescriptions are reimbursed at national fixed prices
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Annex 5 - Core criteria
	Equity — the primary consideration should be to achieve the greatest possible accuracy in capturing the cost implications of variations in need across the country, in order to develop a formula that delivers the greatest possible equity of access to health services.

	Practicality — use should be made of good-quality, routinely-collected data, in order to produce an administratively feasible formula that can be readily updated.

	Transparency — the rationale informing the formula’s methodology should be explicable and any judgements should be made explicit, although this should not lead to over-simplification of details which might add precision to the methods.

	Objectivity — the formula should as far as possible be evidence-based, using as necessary the full range of available robust data, although it should guard against perverse incentives and any consequences which might threaten the integrity of the data.

	Relevance — there is a need to avoid the dangers of extrapolation and to make explicit where hard information is being used about one aspect of a service to make some assumption about an area where information is less good or absent.

	Stability — there should be a reasonable degree of year to year stability in the formula.

	Responsiveness — the formula should result in shifts in the allocation of resources in response to changes in the need for healthcare services.

	Evaluability — the recommended formula should be capable of being tested against the objective of increasing equity of opportunity of access.

	Face validity — the outcome of any changes to the formula should be subjected to a 'common-sense' check.
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· George Street Research - Contractor commissioned to prepare a report on the consultation response. 

Full details of all presentations can be found in the NRAC meeting papers at www.nrac.scot.nhs.uk/role.htm.

Annex 7 - Consultations respondents
List of those invited to contribute to the summer 2006 consultation on the revised formula for HCHS and GP prescribing. 
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	HERU, Aberdeen University
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	Lothian Health Board

	Medical Research Council Social and Public Health Sciences Unit, Glasgow University

	Optometry Scotland, Scottish Committee of Optometrists
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	Professor Alan Maynard, York University

	Professor David Kerr, Oxford University

	Professor Graham Watt, Glasgow University
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	Professor Peter Townsend, LSE
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A total of 31 responses were received from individuals and organisations. In addition to this three regional workshops were held for Health Boards and other stakeholders at which a total of 133 people attended. The individual responses and qualitative summary of the responses can be found at www.nrac.scot.nhs.uk/consultation.htm.
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Annex 9 - Equality assessment

In future all of the SE’s policies will be considered for an Equality Impact Assessment (EQIA). The guidance for conducting an EQIA was not rolled out until NRAC’s programme of work was largely completed. As such whilst the EQIA process has helped inform NRAC’s own assessment of how it addressed equality issues, this review has not formally been the subject of an EQIA. 
Age

The Arbuthnott Formula includes an explicit adjustment for the effects of age on the need for healthcare. The formula includes age-sex costs weights which reflect the national average costs of healthcare resource use per head per year, split into age and sex categories. The use of these weights ensures that where there are differences in the age profile of an area’s population, this will be reflected by an adjustment within the allocation formula. The costs are updated annually and are split into a series of different care programmes (e.g. acute, community, etc). The care programmes cover all types of treatment offered by the health service and they include a specific care programme for ‘care of the elderly’. NRAC commissioned work by ISD to review the age-sex cost weights. The resulting data show considerable differences in the costs of care per head for different ages. The review has also recommended using a more refined set of age bands and extending the bands into older ages. The use of these weights ensures that where there are differences in the age profile of a Board’s population, this will be reflected by an adjustment within the allocation formula.

The work of NRAC will improve on the current treatment of age by proposing that the age bands widths are narrowed and that more bands are added at the upper end of the age range. This will mean that the age related adjustment is more sensitive to changes in the age structure of the population.

Disability
The Arbuthnott Formula includes the costs of providing health services to disabled people in all care programmes. In addition, there are currently two specific care programmes for learning disability and mental health that specifically recognise the differing costs of treatment. 
The NRAC research on additional needs reported in Chapter 5 recommends a new mental health index which would apply to the mental health & learning difficulties care programme. Also, the adjustment for additional needs uses data on LLTI and people claiming severe disability allowance across the population as indicators of increased need for healthcare. However, NRAC recognises that our understanding of the impact of disability on health needs could be improved with better data. 
Sex 

The Arbuthnott Formula includes an explicit adjustment for the effects of sex on the costs of providing healthcare to patients. As explained above, the formula includes age-sex costs weights which reflect the national average costs of healthcare resource use per head per year, split into age and sex categories. NRAC commissioned work by ISD to review the age-sex cost weights. The resulting data show considerable differences in the costs of care per head for males and females in a number of care programmes. The use of these weights ensures that where there are differences in the sex profile of an area’s population, this will be reflected by an adjustment to the allocation formula.

The formula reflects the differing needs of males and females via the differing costs of treating these groups. By combining sex with age it takes account of, for example, the needs of the female population for health care in their 20s/30s for childbirth and of the lower life expectancy of males.

Lesbian, gay, bisexual and transgender (LGBT)
The Arbuthnott Formula does not explicitly take account of any differences in the health care needs of the LGBT population. The formula can only make adjustments where robust and representative data are currently available for Scotland. Costs for treating LGBT are included in the cost base from which the formula operates as part of other acute services and community care activities. However, there would not be enough data on a national basis to do anything robust with it separate from the rest of the costs data.

NRAC’s remit was to improve the Arbuthnott Formula and this has been considered within the framework of the original care programmes. LGBT health care will fall primarily into the ‘other acute’ care programme, but it is likely to cover a small proportion of this programme, making it too small to model any effects at the local level required (IDZ). Therefore, it is not clear from this Review whether LGBT health needs are sufficiently different from the rest of the population to make a difference to the Health Board allocations. 
Race
Although the Arbuthnott Formula does not specifically take account of race, the issue of whether race affects the need for healthcare was examined by Tribal Secta in their research for NRAC. They concluded that the statistical evidence was inconclusive for Scotland (i.e. to be able to adjust the formula we require specific Scottish data of sufficient detail and which fairly represent all of the 14 Health Board areas). They found that ethnic minorities were geographically concentrated in very small areas and hence did not impact on the overall ‘needs’ of a Health Board to any measurable significant effect. 

In addition to this, following consultation further analysis was commissioned on whether the formula should be adjusted to reflect unmet needs in relation to deprivation, rurality and ethnic minorities. This analysis was undertaken on available data, but more up to date data linked to hospital and community records would facilitate more detailed analysis in the future. NRAC has also examined the issues of asylum seekers and migrant workers and refers to these when making its recommendations as to how the formula might be developed in the future 
A further aspect of NRAC’s work was to look at possible formulaic approaches to allocating resources for PCS. From this work, it was agreed that the proposed formula for allocating GOS funds should be included in NRAC’s final report (see Chapter 8 for details). This formula includes an adjustment for the prevalence of diabetes which in turn is based on each Health Board’s age, sex and ethnic profile. The ethnicity information is taken from the Census.

The costs of translation incurred by Health Boards are included in the overall costs that underpin the formula, but it would be helpful to obtain more reliable information about variations between Boards.
Religion and belief
The Arbuthnott Formula does not explicitly take account of any differences in the health care needs of different religious or belief groups, or of differences in the costs of treating equivalent health care needs for these groups in the population. There is evidence from the Census and from other sources of information that the concentration of different religions and belief groups vary across Scotland. These groups might require additional or different healthcare provision both at key life stages e.g. around birth and death in particular and throughout their treatment. It is also possible that costs of treatment may differ where particular groups have specific requirements such as treatment by a female professional or specific dietary requirements

The formula can only make adjustments where robust and representative data are currently available for Scotland. Any costs from treating different religious groups are included in the cost base from which the formula operates as part of other acute services and community care activities. However, there would not be enough data on a national basis to do anything robust with it separate from the rest of the costs data.

NRAC focussed on improving the current Arbuthnott Formula and hence it has not determined whether health needs of different religious or belief groups are sufficiently different from the rest of the population to make a difference to the Health Board allocations. 
Consultation

As described earlier in this report, NRAC consulted on its proposals in summer 2006. The consultation process was aimed primarily at the Health Service, although it was open to any individual or organisation to comment. The main comments on equality issues related to age and gender as they are specifically addressed in the formula. The proposed changes to the age adjustment were well received by consultation respondents. The consultation did not reveal any concerns over the Arbuthnott Formula’s treatment of gender. In fact it could be argued that by refining the age bands more narrowly, the proposed changes to the age-sex adjustment will be more sensitive to differences in health needs between the genders. No consultation respondents raised LGBT as an issue. No specific comments were received from organisations representing ethnic minorities. However, NRAC has been liaising with the NRCEMH in an effort to involve such organisations. No specific attempts were made to contact religious groups. No respondents raised religion and belief as an issue.
Conclusions and recommendations for the future
It is clear from the preceding assessment that the Arbuthnott Formula and the work of NRAC take account of equality issues such as age, gender, disability and race but have been less focussed on the areas of religion and belief and LGBT. The Arbuthnott Formula does not explicitly take account of any differences in the health care needs of either the LGBT population or of different religious or belief groups or of systematic differences in the costs of treatment of these groups. However, the formula can only make adjustments where robust and representative data are available for Scotland that can clearly identify the needs of these different groups. 
In light of the growing emphasis on equality issues, the Committee concludes that there is merit in examining whether more can be done to take account of the differing needs of these groups in future reviews of the formula. This should involve the issue of data availability (establishing what data are available and where necessary advocating the development of new data sources) and consulting with appropriate equality groups or organisations (see Recommendation 9.3). 

Annex 10 - Maintaining the formula
The following timetable summarises NRAC’s recommended approach to maintaining the formula. Updating the inputs and indicators in the right hand column should be part of a rolling programme of work with the precise timetable decided by those running the formula.
	Formula element
	To be updated annually
	To be updated at least every 3 years

	Population
	Re-based population projections

CHI populations for GP prescribing
	

	Age-sex
	Age-sex cost weights for each    care programme
	Fixed/variable cost split for acute age-sex cost weights

	MLC
	
	Variables making up needs indices
Coefficients measuring relationship between indices and costs

	Hospital excess costs


	Local to national average cost       ratios for each of the 10 SEURC categories
	Proportions of Board populations living in remote areas and on islands

	Community travel excess costs
	Average contact times

Proportions of contacts in patients’ homes


	Proportions of population within settlements of particular sizes

Travel times to nearest settlements of particular sizes

Average within-settlement travel times

Base locations

Island contact times

	Community clinic excess costs
	
	Indices

Coefficients measuring relationship between indices and costs

	Other
	Within and between care programme expenditure weights
	


	Glossary 

	Acronym
	Explanation

	 
	 

	AfC
	Agenda for Change - new terms and conditions for all NHS staff, except medical staff and senior managers, introduced in 2004.

	AHP
	Allied Health Professional - registered clinical healthcare professionals other than the medical and nursing professions e.g. Occupational therapists, podiatrists.

	CAF
	Capital Allocation Formula - formula used to allocate capital funds to Health Boards. Based on the Arbuthnott Formula but adjusted for activity flows between Boards.

	CHI
	Community Health Index - a unique identifier for each patient in Scotland. This enables records and results to be linked to produce a single patient record. 

	CHI population
	Community Health Index population – all Scottish CHI numbers are held in a single database. This is used in the formula as a source of population data.

	CHP
	Community Health Partnership - organisations established by Health Boards to integrate primary care, specialist services and social care to improve the health of the local population.

	Datazone
	Datazone - standard unit of small area geography used in Scotland for disseminating government statistics and supporting policy making. Datazones have populations of 500-1,000 people and contain households with similar social characteristics.

	EQIA
	Equality Impact Assessment - requirement of all Scottish Executive (SE) policies. The aim is to ensure that no population sub-groups are discriminated against or disadvantaged by a particular policy.

	FHS
	Family Health Services - see Primary Care Services (PCS).

	GAE
	Grant Aided Expenditure - funding provided by the Scottish Executive (SE) to Local Authorities (LAs) to deliver services. Distributed via a number of formulae.

	GDS
	General Dental Services - general dentists are ‘high street’ dentists providing NHS services and salaried dentists in areas where access to a NHS dentist is difficult.

	GMS
	General Medical Services - see Primary Medical Services (PMS).

	GOS
	General Ophthalmic Services - services provided by eye care professionals.

	GOS 1/5
	Forms used by eye care professionals to reclaim the cost of primary and supplementary eye exams.

	GOS 3/4
	Forms used by eye care professionals to reclaim the cost of providing repairs and replacements.

	GP
	General Practice (or General Practitioner).

	GROS
	General Register Office for Scotland - organisation responsible for registration of births, marriages etc., running the Census and publishing population statistics for Scotland.

	HCHS
	Hospital and Community Health Services - services provided in hospitals and in the community (i.e. not primary care services).

	HERU
	Health Economics Research Unit - research group based at Aberdeen University and jointly funded by the University and the Chief Scientists Office of the Scottish Executive.

	IDZ
	Intermediate Datazone - statistical geography of a size between datazone and Local Authority (LA). Intermediate Datazones are groups of adjacent datazones selected to be of similar social characteristics, and contain between 2,500-6,000 people.

	ISD
	Information Services Division - part of NHS National Services Scotland, a special Health Board dealing with health statistics for Scotland.

	IT
	Information Technology

	LA
	Local Authority

	LGBT
	Lesbian, gay, bisexual and transgender

	LLTI
	Limiting Long Term Illness - a variable from the Census which is used in the needs indices in the formula. It is a self-assessment of whether a person has a health problem or disability which limits daily activities or the work the person can do, including problems that are due to old age.

	MFF
	Market Forces Factor - an adjustment to the formula to account for the increased cost of land, labour and capital in one area over another.

	MLC
	Morbidity and Life Circumstances - an adjustment within the Arbuthnott Formula which looks at the needs due to the health and deprivation of the population in addition to needs due to age and sex.

	MYE
	Mid Year Estimate - an estimate of the population as at 30th June each year, published by the General Register Office for Scotland 

	NERA
	National Economic Research Associates - economic consultancy firm.

	NHS
	National Health Service

	NMAHP
	Nursing, Midwifery and Allied Health Professionals

	NRAC
	NHSScotland Resource Allocation Committee - committee set up to improve and refine the formula which allocates funding to Health Boards in Scotland. The authors of this report.

	NRCEMH
	National Resource Centre for Ethnic Minority Health - a unit of NHS Health Scotland supporting Health Boards in delivering services to black and ethnic minority groups.

	OMP
	Ophthalmic Medical Practitioner - a medical doctor specialising in eye care. Like optometrists, they examine eyes, diagnose abnormalities and prescribe suitable corrective lenses.

	PCS
	Primary Care Services - previously Family Health Services (FHS), services provided by pharmacists, dentists and optometrists.

	PMS
	Primary Medical Services - previously General Medical Services (GMS), services provided by general practices (GPs).

	PS
	Pharmaceutical Services - dispensing the drugs and appliances prescribed by doctors and other health professionals. Provided by community pharmacists and, in more rural areas, dispensing doctors.

	PTD
	Proximity To Death - how close a person is to death, used to support the theory that this is a better proxy than age for the use of healthcare services.

	PTI
	Practice Team Information - a database of information from consultations with members of the extended practice team in general practices (GP), maintained by the Information Services Division (ISD).

	RRP
	Recruitment and Retention Premium - option within the Agenda for Change (AfC) pay system for employers to offer higher wages in areas where recruiting and keeping appropriate workers is difficult.

	SAF
	Scottish Allocation Formula - allocation formula used to distribute funds to general practices (GPs) within Scotland.

	SCRA
	Standing Committee for Resource Allocation - predecessor to the NHSScotland Resource Allocation Committee (NRAC).

	SE
	Scottish Executive

	SEHD
	Scottish Executive Health Department - now known as Health Directorates.

	SEURC
	Scottish Executive Urban-Rural Classification - geographical classification of all areas of Scotland defined by the size of settlements and drive times to settlements.

	SFR
	Scottish Financial Return - completed by Health Boards and returned to the Information Services Division (ISD) and used to compile the annual accounts of NHSScotland, known as the Scottish Health Service Costs Book.

	SIMD
	Scottish Index of Multiple Deprivation - measures deprivation for areas in Scotland. It includes indicators grouped into seven domains of deprivation, and allows small pockets of deprivation to be identified at datazone level.

	SMR
	Standardised Mortality Rate - the ratio of the observed number of deaths in an area to the number expected if the area had the same age-specific rates as the national average.

	SMR
	Scottish Morbidity Record – a patient activity data scheme collected by the Information Services Division (ISD) with different schemes covering different patient types (e.g. SMR01 for inpatients).

	SSWD
	Standardised Spatial Wage Differential - a method of comparing variation in wages across geographical areas.


� www.scotland.gov.uk/News/Releases/2007/01/31162801


� www.paymodernisation.scot.nhs.uk/gms/index.htm#docs


� www.nhsemployers.org/primary/primary-891.cfm


� Scottish Executive Health Department, Fair Shares for All, www.scotland.gov.uk/Topics/Health/care/FairShares


� Secta Consulting and Scottish Executive Health Department, Research study measuring the extent of additional costs of teaching among Hospitals in Scotland, www.scotland.gov.uk/Publications/2004/03/19120/34748


� McConachie, A and Sutton, M. Derivation of an Adjustment to the Arbuthnott Formula for Socioeconomic Inequities in Health Care, www.scotland.gov.uk/Publications/2004/02/18945/33395


� www.scotland.gov.uk/News/Releases/2004/02/5098


� Scottish Patients at Risk of Readmission and Admission www.isdscotland.org/isd/files/SPARRA_Report.pdf


� www.scotland.gov.uk/Topics/Statistics/SIMD/Overview


� www.scotland.gov.uk/Publications/2004/06/19498/38784


� Building a Health Service Fit for the Future, www.scotland.gov.uk/Publications/2005/05/23141307/13104


� www.scottishexecutive.gov.uk/Publications/2004/02/18917/33245


� www.nrac.scot.nhs.uk/consultation.htm


� Cross boundary patient activity covered by MEL(1999)4 and HDL(2004)15. Regional hospital services covered by HDL(2002)10, HDL(2002)39 and HDL(2002)72.


� www.gro-scotland.gov.uk/


� www.gro-scotland.gov.uk/files/05mype-cahb-booklet.pdf


� Annex 2 of the Green Book, www.scotland.gov.uk/Topics/Statistics/18209/GB0508


� www.nrac.scot.nhs.uk/consultation.htm


� www.isdscotland.org/isd/costs-book.jsp?pContentID=4683&p_applic=CCC&p_service=Content.show&


� A database of all inpatient and day case acute hospital episodes


� www.isdscotland.org/isd/collect2.jsp?pContentID=3552&p_applic=CCC&p_service=Content.show&


� The six indicators of deprivation considered from the 1991 Census were: unemployed or permanently sick head of household, low socio-economic group head of household, overcrowded households, large households, lone-parent families and all-elderly households.


� The 2001 Census asked “What is your ethnic group?” – the choices were white, mixed, Asian or British Asian, Black or Black British and Chinese or other ethnic group.


� Fair for All is the name given to the overall approach to promoting equality and diversity being used by NHSScotland.


� McConachie, A and Sutton, M. Derivation of an Adjustment to the Arbuthnott Formula for Socioeconomic Inequities in Health Care, www.scotland.gov.uk/Publications/2004/02/18945/33395


� NERA, Assessing the Excess Costs of Delivering Community Health Services in Remote and Rural Areas, www.nera.co.uk/publication.asp?p_ID=798


� www.scotland.gov.uk/Publications/2003/03/16811/20415


� SSWDs show variations in private sector pay across Scotland which are adjusted to take account of differences in the age, sex, occupation and industry of employees, so that what is left reflects the real underlying market forces rather than differences in the make-up of the workforce.


� Local decision-makers may judge it more efficient to locate nurses in smaller settlements for a wide variety of reasons and it would not be possible to derive a model to account for these. These decisions would result in lower costs in rural areas than HERU’s model generates.


� NRAC(2006)44 – Recruitment and retention – implications for Market Forces Factor proposals


� www.nrac.scot.nhs.uk/consultation.htm


� NRAC(2006)45 – Market Forces Factor (MFF), Land and Buildings


� NRAC(2007)15 - Excess Cost of Providing Clinic-Based Community Services


� There are 6505 datazones. The datazone ranked 1 is the most deprived in Scotland, the datazone ranked 6505 is the least deprived. Castlemilk lies in the most deprived 5% of Scottish datazones, Newlands in the least deprived 5%.


�Scottish Executive Health Department, Fair Shares for All, www.scotland.gov.uk/Topics/Health/care/FairShares


� NRAC(2006)17 – FHS core criteria


� NRAC(2006)27 – FHS way forward


� NRAC(2006)39 – Note of 19th June meeting


� The GOS names (1/5 and 3/4) come from the forms on which optometrists/ophthalmic medical practitioners can claim reimbursement fees for the different services.


� www.yhpho.org.uk/PBS_diabetes.aspx


� Tuck, MW, Crick, RP. The age distribution of primary open angle glaucoma. Ophthalmic Epidemiol. 1998;5.


� www.opsi.gov.uk/si/si2006/20060552.htm


� NRAC(2005)62 – Expenditure not Covered by the Formula


� NRAC(2006)28 – Health Improvement Funding


� NRAC(2006)45 – MFF land and buildings


� www.scotland.gov.uk/News/Releases/2004/02/5098


� NRAC(2006)54 – Unmet need pilots


� www.scotland.gov.uk/Topics/Health/health/Inequalities/P2010


� Deliverting for Health, www.scotland.gov.uk/Publications/2005/11/02102635/26356


� Building a Health Service Fit for the Future, www.scotland.gov.uk/Publications/2005/05/23141307/13104


� NRAC(2006)58 – Data Requirements paper


� www.homeoffice.gov.uk/rds/immigration.html


� Strategic Review of Health and Care Statistics in Scotland, www.healthstatsreview.scot.nhs.uk/


� NRAC(2005)61 – Morbidity Data


� NRAC(2005)55 – Options for including morbidity






