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Background
1. The Arbuthnott review did not consider Family Health Services (FHS) (hereafter called Primary Care Services, PCS) due to resource constraints. The work was picked up by the Standing Committee on Resource Allocation (SCRA) who commissioned research into the 3 elements – General Ophthalmic Services (GOS), General Dental Services (GDS) and Pharmaceutical Services (PS). The research was conducted by Deloitte, and the reports handed to NRAC in August 2005.
2. NRAC decided to put out these three reports to consultation for interested parties in December 2005/ January 2006. The feedback from the consultation showed general support for a formulaic approach to funding these services, however there were also reservations expressed about some of the ideas (e.g. around timing, data quality, etc.). For details see NRAC(2006)16
.
3. Following the consultation, issues surrounding PCS have been discussed at NRAC meetings as follows


- 22nd March 2006 - (2006)16 and (2006)17 – Summary of consultation responses, 
and a critique of the three proposed formulae against NRAC’s core criteria.


- 8th May 2006 - (2006)27 – Examining the relative merits of each element of each of 
the three formulae.


- 19th June 2006 - (2006)32 – Review of progress to date, and set out proposed plan 
for taking the PCS formulae forward.

- 4th December 2006 – (2006)49 – Updated on the workplan, focusing on developing a 
formula for GOS.
4. Previous discussions at NRAC meetings have decided to take forward the creation of an allocation formula for GOS, but to defer further work on any formula for GDS and PS (see minutes of NRAC meeting on 19th June 2006, paper (2006)39).
Introduction
5. This paper focuses on the work on producing a formula which could be used to allocate funds for General Ophthalmic Services. The formula submitted by Deloitte is used as the basis for this, and has been updated using more recent data and addressing any issues raised by NRAC and the PCS consultation. This paper provides a technical description of what has been done.
6. There was a significant change to GOS policy which was introduced on 1st April 2006. At this point an eye examination became free of charge to everyone. Prior to April 2006, sight tests were available to all, but were only free of charge to those aged 0-16 and 60+, on low incomes (e.g. Job Seekers Allowance), or in high need categories (e.g. diabetic). 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, focuses strongly on 
health, with tests appropriate to the patient’s needs.


- supplementary exam – for extra tests/procedures that could not be carried out during 
the primary exam.

7. The ‘old’ sight test attracted a fee of £18.39 for the optometrist/ophthalmic medical practitioner (OMP) conducting the test. For carrying out a ‘new’ primary eye exam the optometrist/OMP receives £28.50, and for a supplementary exam £18. These payments are set to increase in 2007/08.
8. The ‘old’ GOS 5 form was for claiming assistance with a private test. As everyone is now entitled to free exams this is now obsolete and has been discontinued.
9. The aim of this paper is to describe the work that has been done to update the original formula proposed by Deloitte, and to present results. Results will be shown by NHS Board, comparing the recommended allocation of funds using the proposed formula against the distribution suggested by the original Deloitte work, and the actual distribution of GOS expenditure across Scotland.
Method

10. The GOS formula 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 vouchers, repairs and replacements). The GOS names come from the forms on which optometrist/OMP can claim reimbursement fees for the different services. Figure 1 (taken from the Deloitte report) shows how the formula works for the two sub-programmes. 
Figure 1. Formula sub-programmes
	GOS 1/5
	GOS 3/4

	Total Population
	Eligible Population

	Age/Sex adjustment
	Age adjustment

	High Need adjustment
	No MLC

	Cross Boundary Flow


Source: Deloitte
11. Note that there is no ‘remoteness’ adjustment here as the Deloitte formula did not include an adjustment to account for excess costs. The reasons given are that there is none in the current reimbursement structure and data to examine this are limited. There is also no explicit ‘deprivation’ (MLC) adjustment that would be comparable to that in the Arbuthnott formula. However, the majority of the eligible population for GOS 3/4 would be deprived, and there is an adjustment for groups with high needs for eye examinations in the GOS 1/5 sub-programme.

GOS 3/4

12. The GOS 3/4 sub-programme consists of a measure of the population in an area who would be entitled to claim free vouchers, repairs and replacements (i.e. the ‘eligible population’), and this is then adjusted for its age structure. There is no MLC adjustment, however the GOS 3/4 sub-programme is likely to target deprived areas as many of the eligibility criteria are linked to low income and benefit claims.
13. The new policies introduced into the ophthalmic sector have no effect on the services covered by GOS 3/4. This work therefore involved updating the existing formula. Data are taken from various sources (see Annex 1) to produce an eligible population, which can then be adjusted for its age structure using age-sex curves which are designed to account for the fact that a more elderly eligible population will have a higher need for vouchers, repairs and replacements. There is no gender adjustment to the GOS 3/4 sub-programme as not every element of the eligible population is split by gender.
14. The GOS 3/4 eligible population is comprised of a number of groups, these are:

- 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 exemption certificates (for those on low incomes)
Not all of these are mutually exclusive – for example, it is possible to claim Tax Credits whilst also claiming other benefits. To account for this we use the same assumptions as were used by Deloitte (on advice from Department for Work and Pensions) regarding the overlap of people claiming Tax Credits, Job Seekers Allowance, Income Support and Pension Credit Guarantee.
15. To generate the age adjustment, data is taken on the usage of GOS 3/4 services across Scotland by 5-year age bands. Whilst there is no expectation that the structure of usage of GOS 3/4 services will have changed due to the new policy we use the most up-to-date figures available, a 6-month period from April to September 2006. The eligible population size is then adjusted for its age structure for the GOS 3/4 sub programme.

GOS 1/5

16. The other sub-programme, GOS 1/5, was to deal with the need for sight tests, and is now for eye examinations. (It continues to be called GOS 1/5 for consistency with the Deloitte formula, even though GOS 5 has been dropped, see paragraph 8). The changes to the GOS policy environment (described in paragraphs 6-8) are within the GOS 1 services. Whilst policy changes should, in theory, not have any effect on the need for eye services it is important that they are taken into consideration when producing the needs based allocation formula.
17. As everyone is now entitled to a free eye exam it is important that the starting point of the weighted capitation formula for this sub-programme is the entire population of an area, not just an eligible subset as in the GOS 3/4 sub-programme. Therefore the GOS 1/5 formula uses the residential population of an area. This is the re-based population projection which has been recommended for use in the main funding Formula, this has been shown to be the best measure to predict an area’s population in the upcoming allocation year. It involves re-basing the population projection with the latest available Mid Year Estimate. Both of these measures are published by the General Register Office for Scotland (GROS). (For more information on calculating the re-based population projection see Technical Report B of the NRAC research
).
18. The change in policy is very likely to have an impact on who uses these services. Previously anyone aged between 16 and 60 (who wasn’t exempt due to being a benefit claimant or at high risk) would have to pay for their sight test. Following the policy change we would expect to see an increase in usage as the eye exam becomes free for all.

19. This will be shown in the age-sex adjustment since we would expect to see a higher relative share of use in the middle age, and relatively less use in the older and younger categories. Due to the timing of this piece of work a full year’s data was not available, so data for a 6-month period directly following the introduction of the new policy (April to September 2006) is used to generate the age-sex curves.
20. The GOS 1/5 sub-programme also includes a high need adjustment to account for the fact that people with certain clinical conditions are advised to have sight tests/eye exams on a more regular basis than the ‘average’ person. The formula makes adjustments for the estimated prevalence of diabetes and glaucoma. These groups have eye exams annually, compared to the norm of every two years. These two groups are the largest high need population groups.
21. In order to adjust for diabetes various data sources are considered. However, the adjustment in the proposed formula uses the same method as in the Deloitte model, using the PBS Diabetes Population Prevalence Model
. This estimates the prevalence of Type 1 and Type 2 diabetes in a population based on it’s age, sex, ethnicity and deprivation profile.
22. The glaucoma adjustment was also done in the same way as in the Deloitte report, using the Tuck-Crick predictive equation. This uses the age structure of the population (over 65) to estimate the prevalence of glaucoma. Close relatives (over 40) of those suffering from glaucoma are also a high risk group (and should receive eye exams annually), therefore an estimate is made to account for this.
23. The GOS policy change in April 2006 would not be expected to affect these high need adjustments materially since these groups are still advised to receive eye exams twice as regularly as the remainder of the population.
CROSS BOUNDARY FLOW

24. The final adjustment shown in Figure 1 is for the cross boundary flow. The previous work; measuring population, adjusting for age (and sex) and taking account of high need groups enables us to calculate the level of resources that are needed to provide services to the resident population of a NHS Board. However, the nature of the GOS market is such that any person can walk into any optometrist for a free eye examination. There is no mechanism (or need) for Boards to re-imburse each other for cross boundary flows (as there is with hospital services through SLAs and the National Tariff). Hence there is a need for a cross boundary flow adjustment to account for patients who are resident in one NHS Board receiving treatment in another.
25. The adjustment uses a sample from the OPTIX database and matches this to patient Community Health Index (CHI) numbers to get a matrix of flows between where a patient is resident and where they receive their ophthalmic services. The adjustment is taken from the Deloitte report, and implicitly assumes that a patient travelling across NHS Board boundaries is doing so through choice, rather than due to any lack of services in their resident area.
26. The idea behind the cross boundary flow adjustment is that the funding from the formula should follow the patient. A Board will receive funding for the patients treated which 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.
Results

27. Table 1 shows the total fees by GOS programme taken from initial analysis of the OPTIX database by ISD. We can see that the changes in GOS policy which occurred at 1st April 2006 have had a minimal effect on the GOS 3 and GOS 4 programmes, since the 6-month figures are approximately half of the figures for the whole previous year.
28. However, it is also obvious that the new free eye exam policy has had a significant effect on the GOS 1/5 fees. The fees for the 6-month period April to September 2006 are higher than the fees paid out for the entire previous year (2005/06) – total of £21.4m compared with £18.3m. From this we can say that we would expect the total fees on GOS 1/5, over the entire first year, to (at least) double following the introduction of the new policy.
29. There will be two reasons for the increased fees in GOS 1/5. Firstly, an increase in activity as people who previously would not have had a free sight test take advantage of a free eye examination. Secondly, the fee for an eye exam is higher (£28.50) than previously for a sight test (£18.39).

Table 1. Total fees, by GOS programme (£000s)
	
	Full Year 2005/06
	Six months Apr – Sep 2006

	
	Males
	Females
	Males
	Females

	GOS 1&5
	7,457
	10,876
	8,970
	12,438

	GOS 3
	7,282
	11,780
	3,658
	5,734

	GOS 4
	1,207
	824
	512
	349


Source: OPTIX, ISD
GOS 3/4

30. The GOS 3/4 sub-programme uses the population who are eligible for free vouchers, repairs and replacement as its starting point. The totals of the categories are shown in Table 2. These sum to approximately 2m, but there are potential overlaps between some of the benefit categories. Using the assumptions from the Deloitte report (3.9% of JSA claimants and 8.4% of Income Support claimants also claim Tax Credits) gives a total eligible population for Scotland of 1.98m.
Table 2. GOS 3/4 eligible population

	Category Totals
	

	Full time students 16-18
	116,365

	Those aged 0-14
	842,267

	Those aged 15
	65,511

	Job Seekers Allowance
	90,660

	Income Support
	220,620

	Pension Credit Guarantee
	219,690

	Tax Credit
	400,990

	HC2
	40,545

	HC3
	6,345

	Total
	2,002,993

	Adjusted Total
	1,980,925


Sources: Various – see Annex 1
31. Table 3 shows the distribution across the NHS Boards of these 2 million people who are eligible for free services under GOS 3/4. This contains the percentage shares from the Deloitte formula and from the updated formula described here. We can see that the shares for each Board are reasonably stable.
Table 3. Percentage shares of GOS 3/4 eligible population

	Health Board
	Proposed formula
	Deloitte

	Ayrshire & Arran
	7.60%
	7.76%

	Borders
	2.01%
	1.84%

	Dumfries & Galloway
	2.80%
	2.78%

	Fife
	6.92%
	7.11%

	Forth Valley
	5.59%
	5.41%

	Grampian
	9.07%
	9.09%

	Greater Glasgow & Clyde
	25.61%
	25.59%

	Highland
	5.63%
	5.52%

	Lanarkshire
	11.93%
	12.36%

	Lothian
	13.97%
	13.96%

	Orkney
	0.36%
	0.35%

	Shetland
	0.41%
	0.35%

	Tayside
	7.55%
	7.31%

	Western Isles
	0.55%
	0.55%

	SCOTLAND
	100.00%
	100.00%


Sources: Various – see Annex
32. The eligible population are those in need for vouchers, repairs and replacements, however it seems likely (and was shown by Deloitte) that within this population the level of need is dependent on age. We can demonstrate this by looking at the usage of these services across the age range. These data are from the same source as those in Table 1 and are the fees broken down into 5-year age bands. Figure 2 shows the pattern of relative resource use for GOS 3/4 services using the most recent data available, (April to September 2006 – ‘new’) and the whole year 2005/06 (‘old’).
Figure 2. GOS 3&4 relative per capita fees by age, old and new
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Source: OPTIX, ISD
33. This demonstrates that use of GOS 3/4 services are dependent on age - more elderly eligible populations will have a higher need for these services than younger eligible populations. It also shows that the GOS policy change has had very little impact on the use of GOS 3/4 services. We use the most up-to-date data (April to September 2006) for the age adjustment in the formula.
34. NHS Board eligible populations differ in their age structures. Figure 3 shows the relative weightings on need for resources due to age and sex, showing both the proposed formula and the results from the previous Deloitte work. Boards with relatively elderly eligible populations have a higher need for resources, and Boards with younger eligible populations have lower resource requirements. The size of the adjustment ranges from +10.4% (Western Isles) to -1.8% (Greater Glasgow & Clyde). The substantial changes seen in the indices for Highland and Shetland are due to changes in the age structure of their eligible populations.
Figure 3. GOS 3/4 age adjustment
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GOS 1/5

35. GOS 1/5 is the sub-programme which captures the need for eye examinations. The starting point for this is the whole population of an area, as everyone is now entitled to a free eye exam. Table 4 shows the resident shares of population by HB. This contains the percentage shares used in the Deloitte formula and from the proposed formula described here. 
Table 4. GOS 1/5 - Percentage shares of total population
	Health Board
	Proposed formula
	Deloitte

	Ayrshire & Arran
	7.17%
	7.26%

	Borders
	2.18%
	1.92%

	Dumfries & Galloway
	2.91%
	2.86%

	Fife
	7.05%
	7.25%

	Forth Valley
	5.60%
	5.47%

	Grampian
	10.28%
	10.45%

	Greater Glasgow & Clyde
	23.20%
	23.24%

	Highland
	6.01%
	5.78%

	Lanarkshire
	10.95%
	11.44%

	Lothian
	15.70%
	15.63%

	Orkney
	0.39%
	0.38%

	Shetland
	0.43%
	0.43%

	Tayside
	7.62%
	7.38%

	Western Isles
	0.51%
	0.52%

	SCOTLAND
	100.00%
	100.00%


Sources: re-based population projections – sourced from GROS. Deloitte

36. The differences seen here are mainly a result of using different population bases. The Deloitte formula used CHI registered populations, a measure of the number of people registered with a GP in a Health Board, the proposed formula uses resident population counts (re-based population projections). This is because the main part of the formula aims to calculate the resources needed for a Board’s resident population, before the cross boundary flow adjustment accounts for people being treated outwith the Board.

37. The population will have to be adjusted for differing needs for resources due to age and sex. This is an area which we would expect to change due to the introduction of the new free eye exam, as usage of the service would be expected to increase in those population groups who would previously have had to pay for a sight test.
38. Figure 4 shows the effect of this change. It contains age-sex curves based on the fees data used in Table 1 and are the fees broken down into 5-year age bands. It shows the relative resource use before the policy change, for the whole year 2005/06 (‘old’) and since the policy change, for the 6-month period April to September 2006 (‘new’).
Figure 4. GOS 1/5 relative per capita fees by age and sex, old and new
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Source: OPTIX, ISD
39. Figure 4 demonstrates a number of points. Firstly, that the relative use of resources is dependent on age with, generally speaking, older populations using relatively more resources. Secondly, that resource use is dependent on gender, with the female curve always lying above the male. Finally, that the introduction of the free eye exam has had an impact on the use of services. Previously there is an obvious pattern of use linked to eligibility for free sight tests, most resources were used for teenagers, little resource use through middle-age and then a large upward jump at 60 years (although there is still an upward trend after this age). The ‘new’ age-sex curves show a much more even spread of usage, relatively higher use in middle-age, and relatively less for young and elderly populations.
40. Figure 5 shows the NHS Board age/sex adjustment, comparing the adjustment in the proposed formula with that from the Deloitte work. There are smaller adjustments for all Health Boards in the proposed formula compared with the Deloitte work, ranging from +6.7% (Dumfries & Galloway) to -2.7% (Lothian), although all Boards are adjusted in the same direction. This is a consequence of the flatter age-sex curves that we see in the Figure 4. The differences in Board’s demographic structures are smaller when we use a more even distribution of resources across the age range. 
Figure 5. GOS 1/5 Age/Sex adjustment
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41. Once the population has been adjusted for its age and sex profile, it is also necessary to adjust for the high need groups who require more regular eye exams. These are patients with diabetes and glaucoma.

42. The PBS Diabetes model uses an area’s age and ethnic profile (taken from Census data) and proportions of populations in each deprivation quintile (using the Scottish Index of Multiple Deprivation, SIMD) to produce prevalence estimates. The distribution used in the proposed formula is shown in Table 5. The distribution of diabetes prevalence from the Deloitte work is also shown.
43. Whilst the Deloitte model used the PBS model to estimate prevalence levels in each Health Board there are data sources which capture recorded diabetes within the Scottish population. We considered the Diabetes Survey
 and the diabetes prevalence data from the Quality Outcomes Framework (QOF) scheme
. The prevalence distributions from these data sources are shown in Annex 2.

44. The distributions of prevalence across the Boards is very similar under all three measures. However the proposed formula continues to use the estimates produced by the PBS model as these will better capture unmet need (i.e. unrecognised diabetes). Whereas the other two measures only capture recognised, not unrecognised, diabetes. This is demonstrated by the higher total prevalence figure for the PBS model compared to the Diabetes Survey or the QOF data. It is also true that the QOF data only takes account of people aged 16 and over, so does not cover the entire population.
Table 5. Type 1 and Type 2 diabetes prevalence
	Health Board
	Proposed formula
	Deloitte

	Ayrshire & Arran
	7.31%
	8.08%

	Borders
	2.48%
	1.79%

	Dumfries & Galloway
	3.31%
	3.05%

	Fife
	6.67%
	7.00%

	Forth Valley
	5.39%
	5.33%

	Grampian
	9.36%
	8.75%

	Greater Glasgow & Clyde
	25.39%
	25.43%

	Highland
	6.67%
	6.01%

	Lanarkshire
	9.11%
	11.92%

	Lothian
	14.70%
	13.64%

	Orkney
	0.40%
	0.33%

	Shetland
	0.36%
	0.33%

	Tayside
	8.23%
	7.73%

	Western Isles
	0.61%
	0.61%

	SCOTLAND
	100.00%
	100.00%


Sources: PBS model, Census 2001, SIMD 2006, Deloitte

45. The other high need adjustment is to account for patients with glaucoma. Due to concerns over utilisation data Deloitte use an estimation equation (Tuck-Crick) which is based on the number of people in each 5-year age band, over the age of 65. We also assumed that each patient will have 4 close relatives over 40 who are also at risk (assumption taken from Deloitte work). The distribution of estimated glaucoma prevalence in the proposed and Deloitte models are shown in Table 6.

Table 6. Glaucoma prevalence

	Health Board
	Proposed formula
	Deloitte

	Ayrshire & Arran
	7.88%
	7.83%

	Borders
	2.59%
	2.31%

	Dumfries & Galloway
	3.72%
	3.50%

	Fife
	7.22%
	7.39%

	Forth Valley
	5.36%
	5.25%

	Grampian
	10.17%
	10.03%

	Greater Glasgow & Clyde
	21.75%
	22.63%

	Highland
	6.75%
	6.25%

	Lanarkshire
	9.92%
	10.05%

	Lothian
	14.25%
	14.66%

	Orkney
	0.43%
	0.42%

	Shetland
	0.42%
	0.40%

	Tayside
	8.89%
	8.62%

	Western Isles
	0.65%
	0.66%

	SCOTLAND
	100.00%
	100.00%


Sources: Tuck-Crick equation, re-based population projections – sourced from GROS
46. Figure 6 shows the high need adjustment at NHS Board level, comparing the adjustment in the proposed formula with that used by Deloitte. For some Boards (Borders, Fife, Lanarkshire, Orkney, Tayside) this adjustment has substantially changed between the two formulae, this is primarily due to changes in the estimated distribution of diabetes prevalence. The primary reason is the change in NHS Board deprivation levels which are used in the PBS diabetes prevalence model. It is worth noting that, due to the low levels of prevalence (diabetes 4.2% and glaucoma 2.3%), this adjustment is relatively small, ranging from +1.8% (Western Isles) to -1.6% (Lanarkshire). 
Figure 6. GOS 1/5 High need adjustment
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CROSS BOUNDARY FLOW

47. At this point the two formulae for the sub-programmes have produced a distribution of need for residents of each Health Board, however the cross boundary flow adjustment is now needed to account for patients being treated outside of their Board of residence. The cross boundary flow adjustment could not be updated by ISD as it involved a significant piece of work, and was not possible given resource constraints due to data collection following the GOS policy change. The same sample of 877,225 observations was used, as in the Deloitte work.
48. It is worth noting that the matrix of cross border activity does not specify the service being used. In effect the same adjustment is used for both sub-programmes, but applied to different underlying distributions of needs. Figure 7 shows the cross boundary flow adjustment for the GOS 3/4 sub-programme. It includes the adjustment in the proposed formula, and the one used in the Deloitte report.
Figure 7. GOS 3/4 cross boundary flow adjustment
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49. Similarly, Figure 8 shows the cross boundary flow adjustment for the GOS 1/5 sub-programme, showing the proposed adjustment and the one used by Deloitte. Unsurprisingly it shows a very similar pattern to that for the vouchers, repairs and replacements services.
Figure 8. GOS 1/5 cross boundary flow adjustment
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50. Since the OPTIX – CHI matching exercise was considered to be the weakest part of the Deloitte formula and was not updatable an alternative source was investigated for this adjustment. The premise behind this is that people have eye tests in the same area as where they work. Data was taken from the Scottish Household Survey
 (SHS) showing employed adults by Health Board of Residence and Health Board of Work. This gives a matrix of where people live and work, which can be used as a proxy for where people live and use ophthalmic services.
51. A comparison of the cross boundary flow data under these two methods (OPTIX – CHI matching and Scottish Household Survey (SHS) data) is shown in Annex 3.

52. It was decided to continue using the OPTIX – CHI matching adjustment for the proposed formula. The SHS data was considered inappropriate for a number of reasons.

- small sample size. The number of employed adults in the SHS sample (over two 
years) was only 12,177. Whilst the matching exercise could only match around 42% 
of OPTIX claims this still gave a sample of 877,225.

- basis for the proxy. Whilst it is likely that people who work in urban centres may use 
ophthalmic services at their place of work it is not a compelling argument to say that 
this will be true for all workers.


- big differences. There are some large differences in patterns of cross boundary 
movement/treatment seen in the matrix between the two methods (see Annex 3). In 
particular we see very large movements towards urban areas (Glasgow and Lothian) 
which is consistent with the restricted sample of working adults.
FINAL SHARES
53. Figures 9 and 10 show the effect of the combined adjustments on each Health Board (compared to what they would receive based purely on population share). This shows both the proposed formula and the previous Deloitte results. We see that the formulae is relatively stable, with Boards receiving similar adjustments in each formula, especially for the GOS 3/4 sub-programme. The changes which do occur are likely to be due to: a different population base used in GOS 1/5, changing age-sex adjustment accounting for new GOS policy, changing deprivation profiles, dissolution of NHS Argyll and Clyde.
Figure 9. GOS 1/5 combined adjustments
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Figure 10. GOS 3/4 combined adjustments
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54. Table 7 shows the final shares for each sub-programme. For GOS 1/5 this is the NHS Board’s population, adjusted for age and sex, adjusted for the presence of high need groups and adjusted for cross boundary flows. For GOS 3/4 this represents each Health Board’s eligible population, adjusted for the age structure, and for cross border activity. Once again we see a reasonable degree of stability, with slightly larger in the GOS 1/5 sub-programme. (The indices used to arrive at these shares are shown in full in Annex 4).
Table 7. Final formula shares

	
	GOS 1/5
	GOS 3/4

	Health Board
	Proposed formula
	Deloitte
	Proposed formula
	Deloitte

	Ayrshire & Arran
	7.201%
	7.459%
	7.323%
	7.473%

	Borders
	2.212%
	1.976%
	2.007%
	1.793%

	Dumfries & Galloway
	3.197%
	3.203%
	2.885%
	2.832%

	Fife
	6.507%
	6.770%
	6.282%
	6.559%

	Forth Valley
	5.532%
	5.427%
	5.551%
	5.449%

	Grampian
	9.947%
	9.884%
	9.005%
	9.136%

	Greater Glasgow & Clyde
	24.294%
	24.163%
	26.508%
	26.078%

	Highland
	6.146%
	6.092%
	5.875%
	5.857%

	Lanarkshire
	9.897%
	10.372%
	10.980%
	11.360%

	Lothian
	15.253%
	14.893%
	14.133%
	14.287%

	Orkney
	0.386%
	0.386%
	0.352%
	0.347%

	Shetland
	0.381%
	0.381%
	0.386%
	0.360%

	Tayside
	8.571%
	8.483%
	8.195%
	7.957%

	Western Isles
	0.477%
	0.511%
	0.518%
	0.512%

	SCOTLAND
	100%
	100%
	100.00%
	100%


Financial Implications

Table 8. Financial Implications

	Health Board
	Total fees (£000s)

(2005/06)
	Changes in Deloitte formula (£000s)
	Proposed formula

	
	
	
	Changes due to GOS 1/5 (£000s)
	Changes due to GOS 3/4 (£000s)
	Total changes (£000s)

	Ayrshire & Arran
	3,133
	-138
	-94
	-173
	-268

	Borders
	550
	193
	99
	180
	279

	Dumfries & Galloway
	1,121
	85
	-31
	104
	74

	Fife
	2,508
	116
	-88
	98
	10

	Forth Valley
	1,951
	201
	119
	115
	234

	Grampian
	3,220
	645
	52
	451
	503

	Greater Glasgow & Clyde
	11,756
	-1,939
	-299
	-1,411
	-1,710

	Highland
	1,879
	310
	118
	369
	487

	Lanarkshire
	4,962
	-633
	-182
	-650
	-831

	Lothian
	5,103
	673
	190
	484
	674

	Orkney
	72
	53
	29
	44
	73

	Shetland
	131
	-2
	2
	18
	21

	Tayside
	2,892
	393
	65
	343
	408

	Western Isles
	150
	43
	20
	27
	47

	SCOTLAND
	39,427
	0
	0
	0
	0


55. Table 8 shows the financial implications of applying the proposed formula to Health Boards. It shows that most Boards are currently receiving substantially more or less than would be allocated under the proposed formula. It is worth noting that the total fees used here to demonstrate financial consequences are for 2005/06 (as in Table 1) since a full year’s fees are not available for 2006/07. However, there are risks with attaching to much weight to this table, as we have seen that 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.
56. The proposed formula would result in allocations which would re-distribute around £2.8m and the Deloitte work around £2.7m, this equates to approximately 7% of the GOS budget. Whilst there are sizeable changes to NHS Board’s resources suggested by this formula, it is encouraging that these financial implications are similar to those shown in the work by Deloitte.

Discussion
57. There a number of issues that need to be noted surrounding the work described here for GOS. The major analytical issue is that of the cross boundary flow adjustment.. The method of matching CHI and OPTIX databases is the only viable option to account for these flows in a formulaic context. Unfortunately this is a significant piece of work and could not be updated this time, also we would hope that improved recording of CHI numbers leads to a higher level of matching than has previously been possible. It would be necessary to re-do this 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.
58. This work has presented a formula which includes an adjustment for cross boundary flow. However it would be possible to produce a formula for each sub-programme without the final cross boundary flow adjustment. This would involve distributing funding to Health Boards for the needs of their resident population. If it was then possible to ensure that optometrists/OMPs claimed payment through Practitioner Services from the relevant budget (i.e. the NHS Board budget of residence of the patient), this would remove the need for the adjustment to estimate cross border activity. This would require close examination of the legal position, as Boards are responsible for providing services in their area, not to their residents.
59. Following discussions within SEHD it is clear that the fact that optometrists/OMPs are private contractors raises some issues. 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, and


- optometrists/OMPs will always be paid
60. It has been suggested that there may be a need to include an adjustment to take account of the new work being done under GOS following the introduction of the new formula. In particular, optometrists can now carry out post-cataract operation assessments under GOS. There could be scope for developing an adjustment based on historical hospital sector data on the number of cataract operations, being careful to avoid creating perverse incentives. However, this should only be considered once (at least) a full year of the new policy has been in place and it can be determined whether these assessments make-up a significant amount of optometrist’s workload.
61. The final point to be made is around the uncertainty in the GOS market, and the data. As there has been less than a full year following the policy change there is still uncertainty as to what is happening, and even less certainty as to what will happen in 2007/08. For example, since eye exams are recommended every 2 years, it is possible that the high spending and activity in the first year of free exams will drop off as everyone takes advantage in the first year (2006/07) and has no need to attend in the second year (2007/08). 
62. There is also an issue over how representative the first 6 months following the policy change would be. It is possible that there may have been a lull prior to April 2006 (people wait a few months until the eye exam becomes free) and a rush in the first few months following the change. However, it would appear that this has not been the case, due to the lack of advertising of the free eye exam, and the fact that there is still a general lack of awareness of the policy.
63. The formula would have to be updated to provide allocations to Health Boards. This could be done once every (say) three year (providing stability in allocations), or annually (ensuring flexibility to changes). This would be primarily an implementation decision. It also depends on the amount of resource needed to update the formula. All elements of the formula (apart from the Diabetes prevalence model, which relies on Census and SIMD data) could be updated annually. 
64. It is recommended that the cross boundary flow adjustment is updated every 3 years, due to the amount of work involved. The remaining elements could be updated annually if the decision is made to run the formula every year, or every three years if that cycle of allocations is decided upon.
Core Criteria

65. There are a number of NRAC’s core criteria against which the proposed formula performs well:

- Objectivity – the proposed formula is more evidence-based than the current 
arrangements.


- Equity – consultation showed support for this kind of needs based formula which 
aims to achieve equity of access to services.


- Transparency – the formula is easily explained, and follows closely the structure of 
other health allocation formulae.

66. There are also a number of the core criteria against which the proposed formula performs less well:

- Practicality – the matching for cross boundary flows is a significant piece of work, 
and consideration would need to be given on how/how often the formula is updated. 
The suggested change in payment arrangements (paragraph 58) would avoid the cross 
boundary flow problem.

- Stability – whilst the proposed formula is stable relative to the work by Deloitte, 
there would need to be further tests of the formula with a full year’s data to ensure to 
ensure stability, especially given the recent changes to GOS 1.

- Face Validity – the proposed formula would result in significant changes to Health 
Board funding, these are yet to be subject to a ‘common-sense’ check.
Conclusions
67. This paper describes the work done on the GOS formula. It uses the previous work done by Deloitte as a basis and updates this with more recent data. It also aims to take into account the changes in policy in GOS by using data taken following their introduction.
68. The formula is split into two sub-programmes: one for vouchers, repairs and replacements (GOS 3/4) and one for eye examinations (GOS 1/5). The formulae follow the weighted capitation approach, starting with a measure of population, and adjusting variously for eligibility, age, sex, high need groups and cross boundary activity.
69. The results are similar to those produced by Deloitte in their work, with comparable adjustments at Health Board level, and a similar distribution of resources. However, this allocation of resources doesn’t closely match with the current pattern of expenditure of GOS funds, with around 7% of the budget re-allocated.
70. The formulaic approach described here is the best available for allocating GOS funds, and would be recommended for use, bearing in mind a number of qualifying factors:

- that there has not yet been a full year of the new GOS policy so a full run of the formula (including cross boundary flows), possibly to be used in shadow form, would be necessary before it is used to allocate funding; and

- the financial implications described in paragraph 59 must be carefully considered prior to implementation; and


- bearing in mind the potentially significant changes to funding shown in Table 8, thought would have to be given as to how to allocate funds to Boards. SEHD might want to consider: Possibility of a gradual move to new parity positions? Would there be ring-fencing? Would GOS be rolled into the Unified Budget allocation?

Annex 1. List of data sources used in formula

	Area
	Data
	Source
	Available at

	MYEs
	Populations
	GROS Projections and MYEs
	http://www.gro-scotland.gov.uk

	Eligible Populations
	Students
	Census table CAS063
	http://www.scrol.gov.uk/scrol/common/home.jsp

	Eligible Populations
	0-14 year olds
	GROS Projections and MYEs
	http://www.gro-scotland.gov.uk

	Eligible Populations
	15 year olds
	GROS Projections and MYEs
	http://www.gro-scotland.gov.uk

	Eligible Populations
	JSA
	DWP Information Directorate: Work and Pensions Longitudinal Study.
	http://www.dwp.gov.uk/asd/tabtool.asp

	Eligible Populations
	IS
	DWP Information Directorate: Work and Pensions Longitudinal Study.
	http://www.dwp.gov.uk/asd/tabtool.asp

	Eligible Populations
	PC
	DWP Information Directorate: Work and Pensions Longitudinal Study.
	http://www.dwp.gov.uk/asd/tabtool.asp

	Eligible Populations
	Tax Credits
	Data request from HMRC
	-

	Eligible Populations
	HC2
	Data request from ISD - OPTIX
	-

	Eligible Populations
	HC3
	Data request from ISD - OPTIX
	-

	A-S curves
	Fees data
	Data request from ISD - OPTIX
	-

	Glaucoma prevalence
	Predictive equations
	Tuck and Crick estimates. Used in previous formula
	-

	Diabetes prevalence
	Ethnicity, sex and age
	Census table S201
	http://www.scrol.gov.uk/scrol/common/home.jsp

	Diabetes prevalence
	Deprivation quintiles
	Scottish Index of Multiple Deprivation 2006
	http://www.scotland.gov.uk/Topics/Statistics/SIMD/Background-Data-2006

	Diabetes prevalence
	Model
	PBS Diabetes Population Prevalence Model - Phase 2
	http://www.yhpho.org.uk/pbs_diabetes.aspx

	XBF data
	Activity flows
	ISD - OPTIX, CHI. Used in previous formula
	-

	Financial Implications
	Fees data
	Data request from ISD - OPTIX
	-

	Graphical data
	Deloitte indices
	Previous Deloitte report
	http://www.nrac.scot.nhs.uk/research.htm


Annex 2. Comparison of Diabetes prevalence
	 Health Board
	Diabetes Survey 1
	QOF data 2
	PBS model

	Ayrshire & Arran
	7.94%
	7.58%
	7.31%

	Borders
	2.34%
	2.26%
	2.48%

	Dumfries & Galloway
	3.35%
	3.35%
	3.31%

	Fife
	8.02%
	7.33%
	6.67%

	Forth Valley
	6.26%
	5.93%
	5.39%

	Grampian
	9.31%
	9.62%
	9.36%

	Greater Glasgow & Clyde
	21.90%
	22.27%
	25.39%

	Highland
	4.19%
	5.75%
	6.67%

	Lanarkshire
	11.79%
	12.73%
	9.11%

	Lothian
	15.02%
	14.11%
	14.70%

	Orkney
	0.43%
	0.29%
	0.40%

	Shetland
	0.44%
	0.41%
	0.36%

	Tayside
	8.47%
	7.93%
	8.23%

	Western Isles
	0.54%
	0.44%
	0.61%

	Scotland
	100%
	100%
	100%

	Total Prevalence
	              172,787 
	   181,424 
	    213,315 


1 http://www.diabetesinscotland.org/diabetes/MaintainPages/pdfFiles/SDS2005.pdfTable 2b: Number of patients included in Scottish Diabetes Survey 2001 – 2005. Data is for 2005.
2 QOF diabetes registers at 14th Feb 2006 (all practice types)
Annex 3. Comparison of cross boundary flow data

OPTIX – CHI matching
	 Health Board
	Health Board Total
	Inflow
	Outflow
	Net change
	% change

	Ayrshire & Arran
	69,018
	4,463
	2,611
	-1,852
	-2.7%

	Borders
	14,117
	1,319
	962
	-357
	-2.5%

	Dumfries & Galloway
	28,614
	1,162
	1,484
	322
	1.1%

	Fife
	66,025
	7,934
	2,461
	-5,473
	-8.3%

	Forth Valley
	44,689
	4,630
	4,906
	276
	0.6%

	Grampian
	85,592
	4,728
	2,519
	-2,209
	-2.6%

	Greater Glasgow & Clyde
	220,827
	20,277
	29,945
	9,668
	4.4%

	Highland
	49,043
	13,516
	14,975
	1,459
	3.0%

	Lanarkshire
	103,598
	14,765
	6,959
	-7,806
	-7.5%

	Lothian
	119,594
	7,207
	8,345
	1,138
	1.0%

	Orkney
	2,534
	174
	76
	-98
	-3.9%

	Shetland
	3,529
	446
	95
	-351
	-9.9%

	Tayside
	65,814
	2,806
	8,658
	5,852
	8.9%

	Western Isles
	4,231
	702
	133
	-569
	-13.4%

	Scotland
	877,225
	84,129
	84,129
	0
	 


Scottish Household Survey Data: 2003/2004 – weighted numbers
	 Health Board
	Health Board Total
	Inflow
	Outflow
	Net change
	% change

	Ayrshire & Arran
	821
	142
	42
	-101
	-12.3%

	Borders
	269
	56
	11
	-45
	-16.7%

	Dumfries & Galloway
	335
	11
	4
	-7
	-2.0%

	Fife
	902
	181
	72
	-110
	-12.2%

	Forth Valley
	688
	162
	93
	-69
	-10.0%

	Grampian
	1367
	21
	31
	10
	0.7%

	Greater Glasgow & Clyde
	2655
	260
	577
	316
	11.9%

	Highland
	740
	66
	52
	-14
	-1.8%

	Lanarkshire
	1383
	431
	218
	-213
	-15.4%

	Lothian
	1939
	103
	334
	231
	11.9%

	Orkney
	46
	0
	1
	1
	1.5%

	Shetland
	62
	0
	0
	0
	0.0%

	Tayside
	910
	65
	74
	9
	1.0%

	Western Isles
	61
	8
	0
	-8
	-13.7%

	Scotland
	12,177
	1507
	1507
	0
	 


Annex 4. Table of indices

	
	GOS 1/5
	GOS 3/4

	Health Board
	Population share
	Age/Sex Index
	High Need index
	Cross Boundary Index
	Final Shares
	Eligible population share
	Age Index
	Cross Boundary Index
	Final Shares

	Ayrshire & Arran
	7.17%
	1.028
	1.002
	0.975
	7.20%
	7.60%
	0.989
	0.974
	7.32%

	Borders
	2.18%
	1.048
	1.013
	0.957
	2.21%
	2.01%
	1.039
	0.959
	2.01%

	Dumfries & Galloway
	2.91%
	1.067
	1.014
	1.016
	3.20%
	2.80%
	1.010
	1.020
	2.88%

	Fife
	7.05%
	1.006
	0.996
	0.921
	6.51%
	6.92%
	0.985
	0.922
	6.28%

	Forth Valley
	5.60%
	0.996
	0.996
	0.996
	5.53%
	5.59%
	0.998
	0.995
	5.55%

	Grampian
	10.28%
	1.001
	0.992
	0.974
	9.95%
	9.07%
	1.017
	0.977
	9.00%

	Greater Glasgow & Clyde
	23.20%
	0.981
	1.007
	1.060
	24.29%
	25.61%
	0.991
	1.044
	26.51%

	Highland
	6.01%
	1.038
	1.009
	0.977
	6.15%
	5.63%
	1.017
	1.025
	5.87%

	Lanarkshire
	10.95%
	0.985
	0.984
	0.932
	9.90%
	11.93%
	0.995
	0.925
	10.98%

	Lothian
	15.70%
	0.973
	0.994
	1.005
	15.25%
	13.97%
	1.001
	1.011
	14.13%

	Orkney
	0.39%
	1.043
	1.003
	0.953
	0.39%
	0.36%
	1.024
	0.955
	0.35%

	Shetland
	0.43%
	0.999
	0.985
	0.900
	0.38%
	0.41%
	1.054
	0.899
	0.39%

	Tayside
	7.62%
	1.031
	1.009
	1.081
	8.57%
	7.55%
	1.005
	1.080
	8.20%

	Western Isles
	0.51%
	1.057
	1.018
	0.862
	0.48%
	0.55%
	1.104
	0.859
	0.52%

	SCOTLAND
	100%
	1.000
	1.000
	1.000
	100%
	100%
	1.000
	1.000
	100%


� We would like to acknowledge Peter Lock of Deloitte who was project manager on the initial work carried out in this area, and used as the basis for this paper. We are grateful for his help and advice on the technical aspects of the initial work and the sharing of the data used.


� See � HYPERLINK "http://www.nrac.scot.nhs.uk/role.htm" ��http://www.nrac.scot.nhs.uk/role.htm� for all NRAC papers.


� � HYPERLINK "http://www.nrac.scot.nhs.uk/research.htm" ��http://www.nrac.scot.nhs.uk/research.htm�


� � HYPERLINK "http://www.yhpho.org.uk/PBS_diabetes.aspx" ��http://www.yhpho.org.uk/PBS_diabetes.aspx�


�  The proposed formula is based on 14 Health Boards. The Deloitte work was done on the basis of 15 Boards, but has been adapted at small area level to account for the dissolution of NHS Argyll and Clyde. The Deloitte results will, therefore, not match exactly with the original published research, but this has been done for ease of comparison. This is the case throughout this paper.


� � HYPERLINK "http://www.diabetesinscotland.org/diabetes/MaintainPages/pdfFiles/SDS2005.pdf" ��http://www.diabetesinscotland.org/diabetes/MaintainPages/pdfFiles/SDS2005.pdf�


� As at February 2006.


� Scottish Household Survey (SHS) data is only representative at Local Authority level after a two-year sweep. Therefore the 2003.2004 two-year sweep was used to ensure the data was representative at NHS Board level.
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