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Introduction 
1. A previous paper (TAGRA (2009)11 “Remote and Rural Analysis – Sensitivity Analysis Proposal”) presented at the meeting of 1st July 2009, proposed further analysis to improve understanding of the hospital excess costs adjustments impact on the remote and rural Health Boards’ target allocation shares.  

2. This paper outlines the methods that have been used to undertake sensitivity analyses to check the stability of the excess cost indices, how sensitive they are to changes in cost and the effect these may have on the overall target shares.  It also details the results of these analyses.
Purpose

3. The sensitivity analysis aims to aid the understanding of how the costs flow through the excess costs adjustments and also to show the impact that changes in costs may have on the excess costs adjustments in island, remote and rural areas compared to urban areas.

4. The main focus is on the hospital excess costs component of the formula as this is where the formula shares are adjusted to take account of costs related to geography.  

5. The paper describes the approach we have taken for sensitivity analysis and describes the results.
6. The aim is to help TAGRA understand the methodology used for these analyses and provide results for discussion.
BackgrounD
7. 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.

8. 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.

9. Further analysis was proposed on TAGRA paper (2009)03 “Remote and Rural Analysis”, to examine the stability of hospital excess costs adjustments over time, also to undertake sensitivity analysis to understand the impact changes in cost may have on SEURC excess costs adjustments and on the target shares.
discussion

How Hospital unavoidable excess costs adjustments are calculated:
10. Hospital unavoidable excess costs adjustments are calculated at data zone level as the ratio of local costs (i.e. activity costed at hospital-specific specialty costs) relative to the costs of the same activity at national average costs. The mean of these cost ratios is calculated for each Scottish Executive 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. There are separate adjustments for different types of hospital care: Acute; Care of the Elderly, Mental Health & Learning Difficulties and Maternity.  
11. Hospital excess costs adjustments for all care programmes are based on the latest (where possible) combined three years activity and costs data.
12. Total expenditure, discharges, number of cases and occupied bed days by hospital and specialty are obtained from the appropriate Scottish Financial Returns (SFRs) and the care programmes are matched to activity data from the appropriate Scottish Morbidity Records (SMRs). 

13. Cost per case is applied to the number of discharges and length of stay obtained from SMRs at datazone, hospital and specialty level to calculate the local costs. National cost per case is applied to the same activity at datazone, hospital and specialty level to calculate the national costs.

14. The final datazone ratio of local costs relative to national costs is calculated. The mean of these cost ratios is calculated for each Scottish Executive Urban-Rural Category (SEURC) and applied to datazones according to its SEURC.
Sensitivity Analysis

15. To assess the sensitivity of the formula to changes in costs, we proposed to undertake simulation modelling by inflating the costs for a sample of care programmes (Acute and Mental Health) by a series of percentages (2%, 6% and 10%) for certain Health Boards. The effect of these cost changes would then be tracked through to the excess costs indices and the impact it may have on the target shares. 

16. The sensitivity analysis took three Health Boards as examples. Boards with different urban-rural compositions were chosen to run the analysis: Greater Glasgow & Clyde (predominantly urban), Highland (mixed urban and rural) and Western Isles (wholly remote/island).

17. The sensitivity analysis is based on 2009/10 results.

REsults of Analysis

18. The results of the analysis as proposed in paragraphs 15-17 are detailed below.  Although the formula was run a total of 18 times in order to obtain the results of different scenarios, not all the results are presented.  Due to the similarities shown between the results of the latter two inflation percentages, the 6% inflation scenarios have not been included as they do not add additional value.  However, they are available on request.
19. Following the request from TAGRA on 1st July 2009, the inflation was calculated in a way that ensured the Board’s total budget allocation remained unchanged. This was achieved by inflating the individual care programme costs by the specified amount and then removing the amount gained by the inflation from the other care programmes proportionally within each NHS Board. However, since no adjustment to frequency was made, this method has led to an artificial reduction of costs per case in the other care programmes. Since the increase of cost in a particular programme may trigger different reactions in terms of frequency and costs per case in different health boards, the modelling of a realistic scenario is a very complex task. The results of this analysis should not be mistaken as a full simulation of the real world.
20. The graphs presented display the original 2009/10 target shares for each board/SEURC along with the results of inflating the specified care programme within a particular health board e.g. ‘Acute costs – Glasgow 2% increase’ indicates that the ‘shares with costs inflated’ figures are the results of inflating NHS Greater Glasgow & Clyde’s acute care programme costs by 2% and removing this additional cost from Greater Glasgow & Clyde’s other care programmes, as detailed previously.  The difference between the two figures (i.e. inflated-original) is displayed above the bars in question.  A label & value coloured red indicates a reduction in target shares after inflation, and a label & value coloured black indicates an increase in target shares after inflation.
21. The changes in the percentage shares for each Board/SEURC category are very small and for the most part only evident at 3-4 decimal points.  Although the differences may seem very minor e.g. 0.001%, in real (financial) terms this may be significant. From a total budget of £7.5b a change of 0.001% relates to a change of £75,000 in absolute figures.
Effects of Inflation

22. To illustrate the effect of inflating costs we have looked at the unavoidable excess costs indices of the four hospital care programmes, namely Acute, Care of the Elderly, Mental Health & Learning Difficulties and Maternity. What can be seen with the chosen methodology is that the increase in absolute costs per case in one programme triggers a decrease in absolute costs per case in the other three care programmes. Whether a certain Health Board gains or loses target shares in the end depends on the composition of the inflated Health Board. Figure 1 shows the difference in unavoidable excess costs indices by SEURC for Greater Glasgow & Clyde between the original indices and after acute costs are inflated by 2%.
Figure 1: 2009/10 Resource allocation, difference in the “unavoidable excess costs index” by SEURC – Acute Costs - Glasgow 2% increase
	Category of residence
	Acute
	Care of the Elderly
	Mental Health & Learning Difficulties
	Maternity

	Primary cities
	0.0021
	-0.0037
	-0.0029
	-0.0063

	Urban settlements
	-0.0011
	0.0004
	-0.0013
	0.0030

	Small towns:
	 
	 
	 
	 

	    - Accessible 
	-0.0017
	0.0041
	0.0054
	0.0053

	    - Remote
	-0.0014
	0.0055
	0.0119
	0.0046

	    - Very remote:
	 
	 
	 
	 

	         - Mainland
	-0.0009
	0.0045
	0.0027
	0.0025

	         - Island
	-0.0016
	0.0052
	0.0159
	0.0050

	Rural areas:
	 
	 
	 
	 

	    - Accessible 
	-0.0018
	0.0035
	0.0044
	0.0050

	    - Remote
	-0.0021
	0.0056
	0.0052
	0.0067

	    - Very remote:
	 
	 
	 
	 

	         - Mainland
	-0.0012
	0.0062
	0.0099
	0.0026

	         - Island
	-0.0006
	0.0059
	0.0055
	0.0033

	Scotland 
	0
	0
	0
	0


23. It is interesting to note that although Greater Glasgow & Clyde contains a significant proportion of urban settlements, the index for the acute programme actually drops. This is due to the fact that while the average costs per acute case in primary cities is above national average, the average costs per acute case in urban settlements is below national average. Given the higher proportion of primary city population in Greater Glasgow & Clyde, the difference between the national average cost and the average cost in urban settlements increases. This leads to a smaller acute index for urban settlements in spite of an absolute increase in costs per acute case. The other scenarios follow a similar pattern and are omitted here for the sake of conciseness. The overall changes in target shares are displayed in the following figures.
Acute care programme
24. Figures 2-5 below illustrate the results of inflating the acute care programme costs for NHS Greater Glasgow & Clyde by 2% and 10%.  Figures 2 & 3 show the results by Health Board, and figures 4 & 5 by SEURC category.
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Figure 2: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs - Glasgow 2% increase
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Figure 3: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs - Glasgow 10% increase
25. Looking at figures 2 & 3 it is clear that inflating the acute care programme costs for Greater Glasgow & Clyde has a detrimental effect on the Board’s own target shares, as well as some of the other, bigger Boards.  It also seems that the size of the inflation has a differing effect on other Boards.  E.g. NHS Fife sees a slight reduction in shares with 2% inflation in Glasgow’s acute costs, but gains slightly when Glasgow’s acute costs are inflated by 10%.

Figure 4: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Glasgow 2% increase
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Figure 5: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Glasgow 10% increase
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26. The results by urban-rural category show that increasing Greater Glasgow & Clyde’s acute costs by 2% has a positive effect on the target shares of all categories except urban settlements.  The 10% increase has the reverse effect of the 2% increase on primary cities while the trend for the other categories is not changed. The urban settlements experience a smaller decrease in shares in the 10% scenario.
27. Figures 6 & 7 illustrate the results of inflating NHS Highland’s acute care programme costs by 2% (figure 6) and 10% (figure 7) for each of the Health Boards.  Figures 8 & 9 show the results by SEURC.
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Figure 6: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs – Highland 2% increase
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Figure 7: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs – Highland 10% increase

28. As seen in the previous Health Board graphs (figs 2 & 3), inflating the acute costs for Highland sees a reduction in the board’s overall target share.  This also has a negative effect on the boards of similar size & geographic diversity, although again the decrease certain Boards see with a 2% increase are reversed when costs are inflated by 10%. 
Figure 8: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Highland 2% increase
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Figure 9: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Highland 10% increase
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29. In terms of urban-rural split, figure 8 shows that increasing Highland’s acute costs by 2% decreases the target shares of urban settlements and remote areas on the mainland except for remote small towns. Here we can see a small gain which is not maintained any more if the acute costs are inflated by 10%. Remote rural areas move from a very small loss after a 2% inflation to a little gain after 10% inflation, and very remote rural areas on the islands change from a tiny gain to a tiny loss. Apart from these three categories the trends of gain and loss are unchanged for both scenarios.
The following 4 graphs display the results of inflating acute care programme costs for NHS Western Isles by 2% and 10%, firstly by Health Board and subsequently by SEURC.
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Figure 10: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs – Western Isles 2% increase
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Figure 11: 2009/10 Resource allocation target shares by health board; original and inflated Acute costs – Western Isles 10% increase
30. As previously shown in both the Greater Glasgow & Clyde and Highland acute costs inflation analysis, inflating the acute costs has a negative effect on the Board’s own target share.  For the first time we are also seeing a decrease in target shares for the other island health boards, as well as the smaller boards.  Increasing Western Isles acute costs by 2% seems to only benefit the bigger, teaching boards.  Applying the 10% inflation to acute costs produces an increase in some of the smaller boards shares, but reduces the island boards and some others much more.
Figure 12: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Western Isles 2% increase
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Figure 13: 2009/10 Resource allocation target shares by SEURC category; original and inflated Acute costs – Western Isles 10% increase
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31. The same data split by urban/rural category shows that primary cities would gain the most with a 2% inflation and urban settlements would experience the highest reduction in target shares (figure 12).  A 10% inflation in Western Isles’ acute costs would increase target shares for primary cities by 0.0248%, with urban settlements and very remote rural island areas experiencing the largest decrease in target shares (0.01% & 0.0178% respectively).

Summary

32. From the results of the acute costs inflation analysis, it is evident that an increase in the proportion of an NHS Board’s cost within the acute care programme results in a decrease in the overall target share received by that Board, as well as other Boards of similar size and geographical diversity. It is worth remembering that due to the methodology an increase of costs per case in the acute programme leads to a decrease in costs per case in other programmes.  Looking at the results in terms of geographical population spread, the gains and losses for each category tie in with the trends of Health Boards they have a significant share in. However, not all SEURC components of a given Health Board follow the Health Board’s trend. The trend also depends on the weight within the inflated Health Board.

Mental Health care programme

33. Figures 14-17 below show the results of inflating the Mental Health care programme costs for NHS Greater Glasgow & Clyde by 2% and 10%.  Figures 14 & 15 show the results by Health Board and figures 16 & 17 by urban-rural category (SEURC).
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Figure 14: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Glasgow 2% increase
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Figure 15: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Glasgow 10% increase

34. From figures 14 & 15 it seems that inflating the mental health care programme costs by 2% benefits Greater Glasgow & Clyde, as well as the other teaching boards and the Island boards.  Inflating the costs by 10% however, only benefits the biggest Boards.  This pattern is very different to that seen when the acute care programme costs are inflated (figures 2 & 3).
Figure 16: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Glasgow 2% increase
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Figure 17: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Glasgow 10% increase
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35. The results by urban-rural category show that primary cities are the big winners in both scenarios. Very remote small island towns gain a little, while the rest experience either a loss in both scenarios, or a little gain for the 2% scenario and a loss for the 10% scenario.
36. Figures 18 & 19 below show the results of inflating NHS Highland’s Mental Health care programme costs, firstly by 2% (figure 18) then 10% (figure 19).  Figures 20 & 21 show the results by urban rural category (SEURC).
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Figure 18: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Highland 2% increase
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Figure 19: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Highland 10% increase

37. The results of inflating Highland’s Mental Health care programme costs by 2% are similar to that of Greater Glasgow & Clyde’s, in that the Board itself along with the biggest Boards and the island Boards all benefit (figure 18).  A 10% inflation reduces the gains to the bigger Boards and increases the losses in other Boards, but increases the target shares for Highland and the island Boards’ further (figure 19).
Figure 20: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Highland 2% increase

[image: image9.emf]Primary cities  Small towns-                           

accessible

Small towns-very                     

remote-mainland

Small towns- very                    

remote -island

Rural areas -                      

accessible 

Rural areas very                      

remote -mainland

Rural areas-very                      

remote-island 

Urban settlements  Rural areas -                            

remote 

Small towns  -                              

remote 

+0.0014%

+0.0010%

-0.0011%

+0.0012%

+0.0018%

+0.0005%

+0.0003%

-0.0184%

+0.0015%

+0.0119%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

original shares

shares with costs inflated


Figure 21: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Highland 10% increase
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38. In terms of urban-rural split, figures 20 & 21 show that urban settlements and remote rural areas always experience a loss, where urban settlements are hardest hit. With a 2% inflation in Highland’s mental health care programme costs accessible small towns gain a little, while with a 10% inflation they lose out. The other urban-rural categories increase their share in both scenarios independently of the magnitude of the inflation.
39. The final four graphs illustrate the results of inflating NHS Western Isles Mental Health care programme costs by 2% and 10%.  As before, the results are presented by Health Board (figures 22 & 23) and by urban-rural category (figures 24 & 25).
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Figure 22: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Western Isles 2% increase

[image: image24.emf]-0.0006%

-0.0022%

-0.0003%

-0.0011%

-0.0019%

-0.0031%

+0.0017%

-0.0029%

-0.0009%

-0.0005%

+0.0044%

+0.0032%+0.0030%

+0.0011%

Gtr Glasgow & Clyde

Highland

Western Isles

Shetland

Orkney

Lothian Lanarkshire

Grampian Tayside

Ayrshire & Arran

Fife

Forth Valley Dumfries & Galloway

Borders

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

22%

24%

26%

original shares

shares with costs inflated

Figure 23: 2009/10 Resource allocation target shares by health board; original and inflated Mental Health costs – Western Isles 10% increase
40. The results of inflating Western Isles mental health care programme costs are very similar to those presented for Highland in figures 18 & 19.  However, inflating the costs by 10% has a much greater effect on the target share of the island Boards and reduces the gains seen at 2% inflation in the bigger Boards to a greater extent.
Figure 24: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Western Isles 2% increase
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Figure 25: 2009/10 Resource allocation target shares by SEURC category; original and inflated Mental Health costs – Western Isles 10% increase
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41. As previously, urban settlements are worst hit for both the 2% inflation and the 10% inflation. Very remote mainland areas and remote rural areas experience small losses in both scenarios. The only area with a change in trend are accessible small towns, dipping from a gain to a loss with increasing inflation. The other areas gain both times, where the very remote rural areas on the islands benefit most from a high inflation.
Summary


42. Unlike the results seen with acute care programme inflation (figures 1 to 12), inflating the mental health care programme costs does appear to have a positive effect on the Board’s own target share.  The effect is also mirrored in Boards of similar size and geographical composition.
43. Again, the changes seen in urban-rural categories are on the whole dependent on the composition of the Health Board experiencing the inflation. It should be noted that the mental health care programme is very small in Highland and Western Isles compared to the acute care programme and may explain the difference seen in the results comparing the two care programmes.
CONCLUSIONS

44. The results of the sensitivity analysis show that any changes in care programme costs of a Board has a fairly limited effect on the overall target shares of each NHS Board and SEURC category, with most changes only identifiable at 4 decimal places. Also, any change to the inflated Board is also reflected in similar Boards, but the island Boards on the whole gain for the majority of scenarios.  
45. However, it is worth noting that although the changes to the target shares on the surface may seem very inconsequential, the financial implications of a 0.001% (about £75.000) reduction or increase may well be more significant than the results may suggest.
proposed next steps

46. We invite TAGRA to discuss these analyses and the impact that changes in acute and mental health care programme costs have on NHS Board target shares. 

Health Finance Information Team

Information Services Division (ISD)

August 2009































































































































































































































































� NRAC Final report, page 84.
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