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Introduction 
1. A previous paper (TAGRA 2008(05)) provided some preliminary analysis on this issue showing the impact of the different components of the formula on Health Boards’ target allocation shares (for both Arbuthnott and NRAC 2008/09).  
2. It was agreed that further in-house analysis would be carried out and that this would help TAGRA identify further analyses needed and inform the external research remit.  
Purpose

3. This paper aims to show the relative impact of the formula in island, remote and rural areas compared to urban areas.
4. The main focus is on the excess costs component of the formula as this is where the formula shares are adjusted to take account of costs related to geography.  
5. Analysis is also provided by Scottish Executive Urban Rural Category (SEURC) as this is important in the calculation of the excess costs adjustment and most Health Boards contain a mixture of urban and rural areas.  All data is from the 2008/09 shadow run (unless otherwise stated).

6. The paper describes how the overall excess costs adjustment is derived, highlighting the key factors that influence this.  Three Health Boards have been chosen (because of their differing urban-rural composition) to illustrate these graphically: Lothian (predominantly urban), Highland (mixed urban and rural) and Orkney (wholly remote/island).

7. The aim is to help TAGRA focus on areas for further analysis / investigation and to inform the external research.
BackgrounD
8. The NRAC recommendations led to a fall in adjusted target shares for many of the more rural Health Boards, in comparison to Arbuthnott.  As a result of a parliamentary debate on remote and rural healthcare, assessing the impact of the formula on remote and rural areas was identified as a key issue for TAGRA.
9. A main cause of the fall in target shares was the excess costs adjustment:  Borders, Highland, Dumfries & Galloway and the three wholly island boards had a lower overall adjustment for excess costs under the NRAC formula than under the Arbuthnott formula.

Excess Costs Adjustment
10. This is the final adjustment in the formula (after age-sex and additional needs/MLC).  It is derived from a number of individual unavoidable excess cost adjustments for the different types of service/care.  
11. The four main components of the overall excess costs adjustment are: Hospital, Community Services (Clinic and Travel) and GP prescribing.
12. There are different approaches to calculating excess cost adjustments for hospital and community services to reflect the different nature of the services offered.  The Arbuthnott and the NRAC formula methods for these adjustments are outlined below:
Arbuthnott
13. Hospital – Based on analysis of Board level information on unit costs and a single indicator of remoteness (road kilometres per 1,000 population).  Each of the three wholly island Boards receives the same adjustment. 

14. Community (Travel) – Based on a Community Nursing model that simulated the pattern of travel times and costs in different geographical areas for district nurses and health visitors.

15. Community (Clinic) – SAF (Scottish General Medical Services formula) remoteness index used as a proxy for the costs of delivering clinic based community services.
16. GP Prescribing - No excess costs adjustment for this as prescriptions are reimbursed at national fixed prices.
17. Neither the hospital nor the two community cost adjustments for remoteness were updated during the lifetime of the Arbuthnott formula as it was felt that this factor changed little over time
.  

18. The individual components are combined in an overall excess costs adjustment index (using expenditure on each service to weight each component).  The overall Arbuthnott excess costs index gives greater weight to Boards with more sparsely distributed populations.
19. The main criticisms of the Arbuthnott adjustment were that it was calculated only at Board level and may not compensate Boards with a mix of urban as well as remote and rural areas.  It also used a single measure (road kilometres per 1000 population) to try to capture the effects of remoteness and rurality on the relative costs of delivering hospital services across all NHS Boards. 2 
NRAC formula
20. A more sophisticated approach is used for these adjustments, especially for Hospital services, and the final Health Board adjustments are built up from adjustments at datazone level.  NRAC recommended a final adjustment that they believe provides a better reflection of all unavoidable excess costs of supplying health services rather than just remoteness
 and to identify such adjustments at a smaller geographical area.
21. Hospital – This is calculated as the ratio of local costs (i.e. activity costed at hospital-specific specialty costs) relative to the costs for the same activity at national average costs.  These cost ratios are calculated for each urban-rural category (SEURC) and applied to datazones according to its SEURC i.e. all datazones with the same SEURC have the same excess costs hospital adjustment applied.  These are based on three year averages.  There are separate adjustments for different types of hospital care: Acute; Care of the Elderly, Mental Health & Learning Difficulties and Maternity.  
22. Community (Travel) – This is based on a simulation of the additional travel associated with the delivery of services by nurses, midwives and allied health professionals (AHPs) in NHSScotland.  The model is based on census output areas and focuses on the average time required for patient contacts in different areas.  It requires assumptions about contact duration, travel times, the proportion of visits in patients’ homes and the time required to visit islands.
23. Community (Clinic) – SAF remoteness index is still used however this is updated each year.

24. Both Community indices are also now calculated at datazone level and represent the excess costs of providing these services to residents of the datazone.
25. GP Prescribing - No excess costs adjustment for this as prescriptions are reimbursed at national fixed prices.

Excess Costs Adjustments – Deriving the final adjustment
26. Once the individual hospital and community adjustments are calculated for a datazone they are combined to produce the overall excess costs adjustment for that datazone for Hospital and Community Health Services (HCHS).  Expenditure on each care programme is used to weight the different components.
27. These care expenditure weights are updated annually (see Figure 1 below) to reflect the balance of spend between the different care programmes.
Figure 1: Care Programme expenditure shares (year ended 31st March 2006)
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28. The datazone populations are then adjusted and aggregated to produce the Health Board’s HCHS excess costs adjustment.  This is combined with GP prescribing in the final stage of the formula to produce the overall excess costs index for the Health Board.
discussion

29. Annex 1 shows comparisons between the Arbuthnott and NRAC excess cost adjustments (Hospital and Community) by Board.  Many of the more rural Boards have lower adjustments for Hospital services under NRAC.  The combined Community adjustment is however higher for Highland and the three wholly Islands Boards for the new formula.  Because of the expenditure weighting for hospital services this adjustment has the most impact on the overall excess costs adjustment.

30. SEURCs are important in the NRAC formula adjustments. Table 1 below shows the indices5 (adjustments) by SEURC.  For hospital services all datazones with the same SEURC receive the same adjustment; for community these adjustments can vary between datazones within the same SEURC. 
Table 1: NRAC Excess cost adjustments5 by SEURC (Shadow run 2008/09)

	Category of residence
	Hospital
	Community (Travel)
	Community (Clinic)

	Primary cities
	1.005
	0.985
	0.920

	Urban settlements
	0.982
	0.985
	0.952

	Small towns:
	
	
	

	    - Accessible 
	1.002
	0.946
	1.021

	    - Remote
	0.988
	1.009
	1.132

	    - Very remote:
	
	
	

	         - Mainland
	1.030
	1.222
	1.341

	         - Island
	1.120
	1.227
	1.121

	Rural areas:
	
	
	

	    - Accessible 
	0.999
	0.982
	1.083

	    - Remote
	0.998
	1.064
	1.340

	    - Very remote:
	
	
	

	         - Mainland
	1.024
	1.481
	1.915

	         - Island
	1.162
	1.502
	1.522

	Scotland
	1.000
	1.000
	1.000


31. The Very remote–Island categories (Small towns and Rural areas) have the greatest adjustments for hospital services (12% and 16% above average respectively).  There is less variability in the Hospital adjustments compared to those for Community services (both Travel and Clinic) which for the Rural areas-Very remote-Mainland category, is almost double the average.
32. Charts 1-3 below show, for the selected Health Boards, how the Boards’ different care programme excess costs adjustments and expenditure weightings combine to influence the overall Excess Costs adjustment for the Board.
Chart 1: NHS Lothian, Care programme excess costs indices and expenditure weights with Board overall excess costs index, 2008/09
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Chart 2: NHS Highland, Care programme excess costs indices and expenditure weights with Board overall excess costs index, 2008/09
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Chart 3: NHS Orkney, Care programme excess costs indices and expenditure weights with Board overall excess costs index, 2008/09
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33. The hospital indices are the main drivers for the final adjustment and Acute is the main component of hospital services.  Because there is no adjustment for excess costs for GP prescribing all Health Boards’ index is 1.000 for this programme.
34. NHS Orkney is above average for all component adjustments (except GP prescribing) with a final overall excess costs adjustment of 1.150.
35. NHS Highland and NHS Orkney show greater variability in the individual adjustments when compared with NHS Lothian which has the lowest overall index (of these three Boards).

36. Charts 4-6 below show, for the same Boards, their population by SEURC, with the SEURC indices
 for the overall excess costs adjustment (i.e. including GP prescribing) alongside, and the overall excess costs index for the Board.
Chart 4: NHS Lothian, Population by SEURC with the category indices5 and Board overall excess costs index, 2008/09
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Chart 5: NHS Highland, Population by SEURC with the category indices5 and Board overall excess costs index, 2008/09
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Chart 6: NHS Orkney, Population by SEURC with the category indices5 and Board overall excess costs index, 2008/09
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37. NHS Lothian is a predominantly urban Board with almost 60% of its population in the Primary cities category and around 20% in Urban settlements. Its overall excess costs index is close to one (0.994) which is consistent with the indices for these SEURCs.  
38. NHS Highland has a more varied SEURC population profile and more residents in the SEURCs with higher than average indices.  Its overall index is 1.049 (around 5% higher than average).

39. NHS Orkney only has residents in two SEURCs and both have higher than average cost indices.  Its overall excess costs index is 1.150. 

40. Annexes 2-4 show equivalent charts for the Hospital, Community (Travel) and Community (Clinic) excess costs indices respectively.

41. The formula produces target allocation shares at Health Board level showing how the crude population share is in turn adjusted by the age-sex, additional needs (MLC) and Excess costs indices.  These indices are built up from datazones (and practices for GP prescribing).  Table 2 below shows a similar summary but aggregated to SEURC level instead of Health Board (the Excess Cost indices tie to those shown in charts 4-6 above).
Table 2: Final shares and indices of NRAC formula by SEURC (Shadow run 2008/09)
	Category of residence
	Population share
	Age-sex index
	Additional needs (MLC) index
	Excess costs index
	Overall share

	Primary cities
	38.99%
	0.972
	1.066
	0.998
	40.31%

	Urban settlements
	29.56%
	1.002
	1.003
	0.984
	29.20%

	Small towns:
	 
	 
	 
	 
	 

	    - Accessible 
	10.61%
	1.023
	0.955
	0.997
	10.32%

	    - Remote
	1.71%
	1.119
	0.963
	1.000
	1.84%

	    - Very remote:
	 
	 
	 
	 
	 

	         - Mainland
	0.73%
	1.045
	0.994
	1.061
	0.80%

	         - Island
	0.55%
	1.100
	0.989
	1.112
	0.65%

	Rural areas:
	 
	 
	 
	 
	 

	    - Accessible
	12.40%
	1.007
	0.894
	1.002
	11.13%

	    - Remote
	2.64%
	1.091
	0.867
	1.022
	2.54%

	    - Very remote:
	 
	 
	 
	 
	 

	         - Mainland
	1.56%
	1.098
	0.900
	1.111
	1.71%

	         - Island
	1.26%
	1.091
	0.905
	1.190
	1.49%

	Scotland
	100.00%
	1.000
	1.000
	1.000
	100.00%


42. The excess costs indices are highest for the islands and the very remote mainland areas, with little difference among the other categories.  The table also shows that the formula gives primary cities, remote small towns (i.e. remote, very remote-mainland and very remote-island) and very remote rural areas (i.e. very remote-mainland and very remote-island) a larger share of resources than would be expected given their population size (if there were no adjustments for needs or supply).

43. The table also shows that the MLC adjustment drives the primary cities target share, while the excess costs index drives the remote and rural areas’ shares.  Rural and remote areas tend to have higher adjustments for age-sex compared to the urban areas.
44. Annex 5 contains charts showing these effects on the population share for the Primary cities and Rural areas–Very remote-Island SEURCs.

proposed next steps

45. Undertake sensitivity analysis once the 2009/10 results are published to check the stability of the excess cost indices over time, and between SEURCs, and the effect this may have on the overall target shares.

46. TAGRA to consider the results and identify any further areas for analysis such as:

· More focused analysis of the SEURC hospital excess costs adjustments at hospital/specialty level (a significant piece of work).
· Examination of expenditure by care programme by Board.

47. TAGRA to reflect on the implications of the analysis in this paper for the related discussion on the external research specification.

Health Analytical Services Division

Health Directorates

February 2009
ANNEX 1 - Charts showing comparison of Health Boards’ Excess Costs Adjustments for Arbuthnott and NRAC Shadow run 2008/09 
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ANNEX 2 – Charts showing population by SEURC, the category indices and Board index for the Hospital excess costs adjustment
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ANNEX 3 – Charts showing population by SEURC, the category indices and Board index for the Community (Travel) excess costs adjustment
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ANNEX 4 – Charts showing population by SEURC, the category indices and Board index for the Community (Clinic) excess costs adjustment

[image: image11.emf]NHS Lothian - Population by SEURC with Community (Clinic) Excess Costs indices, 

2008/09

0%

10%

20%

30%

40%

50%

60%

70%

Primary cities Urban

settlements

Small towns -

Accessible

Small towns -

Remote

Small towns -

Very remote -

Mainland

Small towns -

Very remote -

Island

Rural -

Accessible 

Rural -

Remote

Rural - Very

remote -

Mainland

Rural - Very

remote -

Island

Proportion of population

Overall Community (Clinic) excess costs index = 0.932

0.920 0.952 1.021 1.132 1.341 1.121 1.083 1.340 1.915 1.522

NHS Highland - Population by SEURC with Community (Clinic) Excess Costs indices, 

2008/09

0%

5%

10%

15%

20%

25%

30%

Primary cities Urban

settlements

Small towns -

Accessible

Small towns -

Remote

Small towns -

Very remote -

Mainland

Small towns -

Very remote -

Island

Rural -

Accessible 

Rural -

Remote

Rural - Very

remote -

Mainland

Rural - Very

remote -

Island

Proportion of population

Overall Community (Clinic) excess costs index = 1.380

0.920 0.952 1.021 1.132 1.341 1.121 1.083 1.340 1.915 1.522

NHS Orkney - Population by SEURC with Community (Clinic) Excess Costs indices, 

2008/09

0%

10%

20%

30%

40%

50%

60%

70%

80%

Primary cities Urban

settlements

Small towns -

Accessible

Small towns -

Remote

Small towns -

Very remote -

Mainland

Small towns -

Very remote -

Island

Rural -

Accessible 

Rural -

Remote

Rural - Very

remote -

Mainland

Rural - Very

remote -

Island

Proportion of population

Overall Community (Clinic) excess costs index = 1.269

0.920 0.952 1.021 1.132 1.341 1.121 1.083 1.340 1.915 1.522


ANNEX 5 – Charts showing final formula shares for the Primary cities and Rural areas–Very remote-Island SEURCs
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� NRAC Final report, page 84.


� Consultation document (Improving the Arbuthnott formula), NRAC website.


� NRAC Final report, page 70.


� Care programme weights used for the shadow run 2008/09.  These are calculated by Scottish Government Finance based on Scottish Health Services Costs (Costs Book).


� These indices have been derived for the SEURCs by aggregating data from datazone/practice to SEURC level in the same way that the Health Board adjustments are built up from these smaller areas.  After application of the adjustment indices the resulting weighted populations for datazones are rescaled so that they sum to the crude population of Scotland. Relative shares are unaffected by this process (called normalisation).  This process however results in the final adjustment indices also being rescaled.
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