REPORT TO 
THE NHSSCOTLAND RESOURCE ALLOCATION COMMITTEE

ADDENDUM E3 TO TECHNICAL REPORT E
EXCESS COST OF PROVIDING CLINIC-BASED COMMUNITY SERVICES
ADDITIONAL ANALYSES FOLLOWING CONSULTATION

Angela Campbell
Daniel Hinze
Fiona Campbell

Analytical Services Division,

Scottish Executive Health Department.

July 2007

The views expressed in this report are those of the authors and do not necessarily represent those of the NHSScotland Resource Allocation Committee or the Scottish Executive Ministers.

1 BACKGROUND

The excess costs adjustment within the Arbuthnott Formula consists of three elements: 
· hospital, 

· travel-related community services,  
· clinic-based community services. 
For the first two elements, NRAC commissioned work from the Health Economics Research Unit at the University of Aberdeen (HERU). That work is summarised in Technical Report E and Technical Addenda E1 and E2. The third element was not considered in these reports, and this technical addendum E3 summarises the work that has been undertaken to review the third element of excess costs: for clinic-based community services. 
In the Arbuthnott formula this adjustment uses an element from the Scottish Allocation Formula (SAF) (which allocates funding to GP practices) as a proxy for the excess costs of clinic-based community services. The SAF was under review during the work of the NHSScotland Resource Allocation Committee (NRAC) so no research was commissioned on this element, while the new SAF research was awaited. Hence no questions were asked about this element of the Formula during consultation and no comments were made about it during the public workshops.
Only in the final stages of NRAC’s review did it become clear that the SAF research would not be completed in time for the NRAC Committee to include the relevant findings in its final report to the Cabinet Secretary for Health and Wellbeing. Hence a limited piece of research was undertaken to evaluate the current adjustment, evidence emerging from the SAF research and possible alternative adjustments for the HCHS allocation formula.
2 OPTIONS FOR A CLINIC BASED COMMUNITY SERVICES ADJUSTMENT
2.1
Option I: The status quo 
The current SAF rurality weighting was designed to enable GPs in remote and rural areas to remain financially viable given the geographical dispersal of the population they cover.  It was used as the adjustment for clinic-based community services as it was the only method readily available at the time that provided a proxy for the costs of running a clinic based on relevant factors.
The current SAF rurality weighting is based on three variables;

· The population density of the GP practice population, measured by the number of hectares per resident.

· The population sparsity of the GP practice population, measured by the population of the GP practice in communities of less than five hundred.

· The proportion of people in the GP practice population that attract road mileage payments. 

The density and sparsity indicators are based on General Register Office for Scotland (GROS) mid-year population estimates while the third indicator is based on an allowance that a GP was entitled to claim under the Red Book system of fees and allowances, prior to the introduction of the SAF.  The dependent variable used in the regression analysis to estimate the contribution of each of these variables was the cost of provision plus the entitlements GPs were allowed to claim. 
The resulting regression coefficients are shown in Table 1. Note that with the third variable this adjustment includes an element of travel (and its continued use would lead to double counting in conjunction with the proposed travel-related adjustment within NRAC), but the associated coefficient is quite small.
Table 1: Coefficients of the current SAF adjustment
	Regression terms
	Coefficients

	Constant
	54.54

	Hectares per resident (density)
	1.88

	Population in settlements <500 people (sparsity)
	0.14

	Patients attracting road mileage payments
	0.11


Using these formula weights leads to an adjustment to weighted practice list sizes by a factor of between 0.83 up to 6.68 (i.e. the weighted list size of the “least remote” practice is reduced by 17 percent, while the list size of the “most remote” practice is uplifted by a factor of over 6).  There are 33 practices whose adjustment factor is larger than 2 and only two practices whose adjustment is larger than 4 (out of the total of 1030 practices.) 

Figure 1 shows the current distribution of the rurality weight. Around 24% of Scottish practices receive a weighting of greater than 1 for rurality, and under a weighted capitation formula would therefore receive additional funding. 100% of practices in the Western Isles, Shetland and Orkney Health Boards receive an additional payment related to rurality.

Figure 1: Distribution of current SAF rurality weight
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Using this approach and using updated figures from the GROS mid-year population estimates would have the benefit of bringing an element of stability to the adjustment in the formula.  However, this approach is partly based on historic payments that GPs were entitled to under the previous system and there is uncertainty concerning the relationship with the current expenses associated with running a rural practice.
2.2
Option II: Use one of the SAF revisions currently under consideration

At the time of writing this report, a number of potential changes to this adjustment were being considered by the SAF review group.  
2.2.1 
Option II-1: Economies of scale adjustment using existing variables 
Analysis using 2004/05 expenses data instead of historic costs as the dependent variable leads to a similar adjustment as before (see Table 2 for regression coefficients) but with a greater weight on the density and the sparsity indicators.  

Table 2: Coefficients of re-estimation for Option II-1
	Regression term
	New coefficients

	Constant
	47.61

	Hectares per resident (density)
	2.54

	Population in settlements <500 people (sparsity)
	1.28

	Patients attracting road mileage payments
	0.55


The new coefficients capture systematic differences in the expenses base associated with rural practices. However, this weight does not distinguish between those costs that were avoidable and those that were not.  Using the new coefficients also introduces greater variability (variance) of the adjustment factors (see Table 3).
Table 3: Rurality adjustment factors for individual practices 

Comparing current SAF coefficients with those from Option II-1
	
	Using current coefficients
	Using new coefficients

	Minimum
	0.83
	0.55

	Mean

	1.00
	1.00

	Maximum
	6.68
	8.00

	Variance
	0.17
	0.61

	Percentage of practices with factor > 1
	23.6%
	27.1%


2.2.2
Option II-2: Economies of scale in remote and rural practices (including list size)
NHS Employers commissioned work on behalf of the UK-wide GMS formula review group to develop a weight that would capture only the unavoidable costs of rurality. The study was carried out by Deloitte MCS Ltd (known as Deloitte) and covered all UK practices. 

The study was designed to look at the unavoidable cost associated with rurality/isolation, which it proposed would arise due to the sub-optimal list size.  Deloitte found that practices with list sizes below 1900 incur additional costs per patient compared to larger practices. Not every small practice, however, is “appropriately” small.  Only where the patient cost of travel (in low-density areas) exceeds the diseconomies of scale of providing local GP services in a small practice is an additional support payment justified. Where small practices are close together a merger would produce economies of scale without significantly increasing patients’ travel time. 

To work out whether a practice was unavoidably small Deloitte carried out a simple cost-benefit analysis on practices. For each GP practice they iteratively removed and merged each practice measuring the marginal effects on practice costs and patient travel costs of the new configuration. If the ‘cost’ in terms of patient travel cost to the new practice was more than the benefits of that practice merging then the practice should not be merged and a level of compensation would be needed to compensate for the diseconomies of scale. 

An example can be used to illustrate this methodology. For one small GP practice in Scotland Deloitte estimated that patients would have to travel in excess of 20km further than they currently do if the practice was ‘removed’. This practice had 550 registered patients on its list spread across 10 Census Output Areas (OAs).  Approximately 400 patients live within 5km of the GP practice (of which about 150 live within 0.5km and 120 within 1.3km), the remaining 150 patients live between 13km and 25km from the GP practice. The next nearest GP practice was over 21km away. The additional travel cost per patient would have been £120 while the additional benefit from merging the two practices was £91 – this practice therefore would be eligible for a payment to compensate it for its ‘necessary’ smallness.

Thus distance to the next GP practice is of key importance – if closely located practices were merged the additional travel costs would be relatively small for the practice population but the benefits from economies of scale would be large and these practices would not be eligible for a payment.  This additional requirement should prevent the unwarranted splitting up of practices and lead to a better dispersal of practice capacity in the long run.

Based on the Deloitte work, the UK Formula Review Group proposed a possible implementation of the Economies of Scale adjustment:

· Small practices with a straight-line distance to nearest practice of below 2.5 km would not receive an upward adjustment as they are not ‘appropriately’ small and practices with a distance of 4 km or above would receive the full adjustment.  For practices with the distance to the nearest practice falling between 2.5 km and 4 km the adjustment would be phased in linearly.

· A list-size threshold of 2,232 below which appropriately small practices receive a weighting above one.  Twenty-two per cent of Scottish practices have a smaller list size than 2,232 patients.

· When the list size falls below 500, the adjustment factor rises above two.  In order to avoid extreme adjustments, the UK Formula Review Group proposed to flag up practices that have a list size below 500 to be dealt with individually. In Scotland there are 22 practices (just over 2 % of all practices) with a list size of less than 500 patients.

Smaller practices involve higher average costs per patient because they do not benefit from economies of scale. The SAF should ideally only adjust for the scale effects associated with rurality that are unavoidable and not compensate practices for being small when the geographical dispersion of the population and other causes of higher travel costs do not warrant this. The adjustment disregards possible other costs of rurality, which, however, cannot be clearly defined in the first place.

A refinement of the Deloitte analysis for Scotland was undertaken as shown in Table 4.  It differs from the Deloittes’ work in two respects: the practice data are stratified by the Scottish Executive’s 8-fold urban-rural categorisation
 (SEURC) and the functional form of the estimator
 is different.

Table 4: Scottish GP practice expenses per patient by SEURC category
	Drive to nearest urban settlement
	Settlement size

	
	>125,000
	10,000-125,000
	3,000-9,999

(small towns)
	<3,000

(rural areas)

	<30 minutes
	(Category 1)

Primary 
cities 

NP:  400

ACP:  £57.80

ALS: 5,381
	(Category 2)

Urban settlements 

 NP: 251

ACP: £54.16

ALS:  6,892
	(Category 3)

Accessible small towns 

NP: 96

ACP: £63.47

ALS: 6,522
	(Category 6)

Accessible rural areas 

NP: 94

ACP: £104.63

ALS: 3,794



	30-60 minutes
	
	
	(Category 4) 

Remote small towns 

NP: 22

ACP: £68.32

ALS: 5,396
	(Category 7)

Remote rural areas 

NP: 39

ACP: £142.59

ALS: 2,506



	>60 minutes
	
	
	(Category 5)

Very remote small towns 

NP: 14

ACP: £81.95

ALS: 6,125
	(Category 8)

Very remote rural areas 

NP: 89

ACP: £293.85

ALS: 1,228


Note: 
NP 
= Number of practices in each category


ACP 
= Average costs per patient


ALS 
= Average list size in each category

In 115 of the Scottish practices expenses per patient are £100 or higher and 75 report expenses of £200 or more – 72 of these practices are classed as rural. The per-patient average across all practices is £82.

Figure 2: Expenses per patient by list size and urban-rural category
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The data show that small rural practices have considerably higher expenses per patient, suggesting a combined economies-of-scale and rurality effect.

Option II-2a: Adjustment for all remote and all rural areas
The three most urban categories have very similar cost profiles.  The goodness of fit for all three regressions is low as practices with the same list size vary greatly in their per-patient expenses and the cost versus list size regression lines are essentially horizontal.  The best-fitting line for all three categories together is nearly horizontal but shows a slight economies-of-scale effect.  
The regression results for the individual categories for very remote small towns and the three rural areas suggest that practices in these areas face similar cost pressures.  The goodness of fit, measured by R-squared, for the very remote small town regression is poor (as the regression line is again nearly horizontal), while the regressions on the other areas show a better fit. Combining categories 4 to 8 into one regression gives a good fit, with an R-squared of 0.57, i.e. 57 per cent of the variation in log-transformed per capita expenses is explained by the log-transformed list size.  

Figure 3: Separate regressions for categories 1-3, 4-8 and All practices
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The two adjustments (the one for categories 1 to 3, the other for the remote and rural areas) coincide at a list size of 7,350.  This type of adjustment would give twice the weight to a rural or remote practice compared to an urban practice at a list size of 2,500.  At a list size of 500 the rurality weight would be six times larger. 

Some members of the SAF review group raised fundamental objections against this adjustment. The argument was put forward that there was no good reason to suggest that practices with patients from small towns and accessible rural areas should be at a disadvantage in terms of remoteness and rurality.  Small-town practices have comparable list sizes to urban practices and should be able to achieve similar costs per patient.  Practices with patients from accessible rural locations have a significantly lower average list size and higher costs per patient.  However, given their location, patients could be pooled into higher-capacity practices and, like small-town practices, the accessible rural practices should not qualify for a positive adjustment. For the same reason, it was argued that small practices in urban areas should not qualify for an economies-of-scale adjustment. In addition, it was considered that, for some very small rural practices the adjustment formula produces extremely high parameters and it was proposed to cap adjustments to avoid such unwarranted adjustments.
For NRAC purposes there are concerns with these options as travel expenses are included in the GP expenses data, so this risks an element of double counting with the travel related community expenses.
Options II-2b and 2c: Adjustment for rural areas only
A further model that focuses more narrowly on rural practices was prepared for the SAF review group. This model assumes average costs per patient for all urban and small-town practices and estimates an economies-of-scale regression for rural practices alone. 

Using the data on rural practices, two regressions are estimated (see Figure 4): one for all rural practices (SEURC categories 6-8; Option II-2b) and a second one for only remote and very remote rural practices (SEURC categories 7 and 8; Option II‑2c). None of the other practices receive an upward adjustment.
 The economies-of-scale adjustments coincide with average expenses at a list size of 3,850 and 4,500, respectively.

Figure 4: Restricting the adjustment to rural practices
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Table 5 shows that the economies-of-scale adjustments outlined in options II-2a through II-2c target the benefits to a narrower group of practices than the current adjustment within the SAF and lead to greater adjustment factors for the smallest of practices.  However, the proposed adjustments raise two concerns. Firstly, whether such a ‘reward’ for smallness would lead to practices splitting up in order to maximise income and secondly, whether it would lead to practices refusing to take on further patients which would prompt a reduction in the adjustment and the per-patient formula allocation.  The first point was already addressed in the UK analysis and in order to prevent rural practices from splitting up, the 4km criterion proposed by Deloitte should be applied if any one of the three adjustments were to be implemented. Increasing list size will reduce the per-patient adjustment but, despite this, overall income keeps increasing with greater list size.

Table 5: Rurality adjustment factors for individual practices

	
	Using regressions on categories 1 to 3 and 4 to 8
(Option II-2a)
	Using average expenses for categories 1 to 5 and regression on categories 6 to 8 (Option II-2b)
	Using average expenses for categories 1 to 6 and regression on categories 7 and 8 (Option II-2c)

	Minimum
	0.65
	0.79
	0.79

	Mean
	1.00
	1.00
	1.00

	Maximum
	18.77
	16.58
	15.58

	Variance
	1.23
	0.79
	0.77

	Percentage of practices with factor > 1
	18.2%
	14.4%
	11.5%


2.3 Option III: Rurality adjustments not based on list size
NRAC considered that it might be possible to create a simpler variant of the economies of scale adjustment which did not take account of list size. It can be argued that this is more appropriate since practice list size per se is not of relevance within the context of Health Board funding for clinic-based community services. 
2.3.1 Option III-1: Economies of scale based on practice GP labour
One alternative is to consider the number of whole-time equivalent (WTE) GP performers
 per 1,000 patients, which increases with increasing rurality and is especially pronounced for very remote rural practices.  Table 6 shows the average number of GP performers per 1000 patients by urban/rural category.
Table 6: WTE GP performers per patient
	SEURC Urban/rural category
	1
	2
	3
	4
	5
	6
	7
	8

	WTE GP Performers (per 1000 patients)

Unweighted mean
	0.701
	0.647
	0.668
	0.805
	0.814
	0.849
	1.008
	1.982


This simple measure of WTE GP performers per patient may provide a basis for estimating the necessary labour input into clinic-based community services and provide rural health boards with larger funds, reflecting the costs of providing community health services to a dispersed population. However, this may be misleading if it does not include vacancies as these tend to be higher in remote areas.

While this method would have the advantage of simplicity, it would be a concern that this option reflects previous workforce planning and regulations on entry and exit rather than unavoidable costs. With an adjustment based on expenses, we can assume that all practices want to make profit and have an incentive to keep avoidable expenses down, so expenses reveal unavoidable expenses. 

2.3.2 Option III-2: Economies of scale based on average expenses

Another, alternative economies-of-scale adjustment would be to use average expenses per patient for every GP and organise the data using the SEURC classification (Table 7). 
Table 7: Mean GP expenses per patient 
	Urban/rural category
	1
	2
	3
	4
	5
	6
	7
	8

	Expenditure per patient
	£58
	£54
	£63
	£68
	£82
	£104
	£143
	£294

	Category 1 = 100
	100.0
	93.1
	108.6
	117.2
	141.4
	179.3
	246.6
	506.9


NRAC felt that this option might provide the most appropriate way forward but required reassurance that the GP expenses did not include travel related expenses (or that they could be excluded from the analysis.) 
While the constitution of the expenses was being determined, HERU calculated the resident datazone population-weighted average cost by NHS Board to allow the adjustment for excess clinic-based community costs to be calculated on the basis of this option. Table 8 shows that using this option for the adjustment, the lowest value would be for NHS Greater Glasgow and Clyde at 0.91 of the average, and the highest value for NHS Western Isles at 3.29 times the national average. There was concern at this stage that the range of the indices was extremely wide.
Table 8:  A Clinic-based adjustment based on GP expenses

	NHS Board
	Adjustment factor

	Ayrshire & Arran
	0.991

	Borders
	1.050

	Fife
	0.931

	Greater Glasgow and Clyde
	0.909

	Highland
	1.562

	Lanarkshire
	0.919

	Grampian
	1.024

	Orkney
	3.243

	Lothian
	0.928

	Tayside
	0.972

	Forth Valley
	0.920

	Western Isles
	3.290

	Dunfries & Galloway
	1.078

	Shetland
	3.202


It was then established that all travel-related expenses of the GPs were included in GP practice expenses and it would not be possible to separate out these travel expenses. 

Given concerns about the inclusion of travel expenses and the breadth of the indices, a face validity check was undertaken using community costs from the Cost Book data. These combine all costs for community services, including travel and clinic based costs. The Cost Book shows that community costs per head range from 0.72 of national average for Grampian to 1.76 for Western Isles. This range of values is much wider than the Boards will be receiving via the current adjustment for excess costs in the community (0.96 to 1.27). However, it is not as extreme as would result from option III-2 (when travel and clinic-based adjustments are combined.)
It was recognised that this check did not account for variations in age/sex and MLC across Boards, which will contribute to the costs of community services. Consequently a more sophisticated check was carried out using Cost Book data standardised for age/sex and MLC. This was essentially an "excess costs" index using Cost Book data (for ‘District Nursing & Health Visitors’, ‘Other’ and ‘Total). This indicated that, based on the Cost Book data, there was indeed considerable variation across boards in the costs per head of their community services. However, it was not as extreme as that indicated by option III-2. 

3
DISCUSSION OF OPTIONS
Option I: Retain the existing SAF adjustment

This option would continue to use the existing rurality adjustment from the current SAF Formula based on historic costs. It would mean that this element of the excess costs adjustment continues to be based on geographical measures of General Practice as a proxy for the actual costs of providing clinic-based community services. 

Option II-1: Economies of scale adjustment using existing variables 

This adjustment would lead to a more broadly-based adjustment linked to costs of provision of GP services. However, for the purposes of NRAC, it is not clear whether these General Practice costs are a sufficiently close proxy to the costs of providing clinic-based community services. Also, GP travel expenses are included in these data – these costs have already been accounted for in the travel related community services and so they would be accounted for twice.
Options II-2a, II-2b and II-2c: Economies of scale in remote and rural, or just rural, practices (based on list sizes)
The analysis for the SAF Formula suggests that using the economies-of-scale method taking account of list sizes and focussing the adjustment on the necessarily small practices in areas defined as being remote and rural would promote the fairness of allocation between urban and rural practices. Whether one should assume a similar effect on the costs of clinic-based community services is not evident but this has been the assumption in the existing formula. This option has the advantage of consistency, using the SEURC classification similar to that NRAC has used in the hospital cost adjustment and the travel-related community services adjustment. 
Options III-1 and III-2: Economies of scale based on practice GP labour or GP expenses 
Simpler economies of scale adjustments can be created that do not rely on list size. Use of practice GP labour as a proxy for community-based clinic services is a possibility, but this could be subject to workforce planning influences as well as excess costs of running a community clinic. GP expenses would seem a reasonable alternative, but as with option II there is concern over double counting due to the inclusion of all travel expenses and over the very wide range of the resulting adjustment compared to any other adjustment in the formula.
4
RECOMMENDATIONS
In order to meet the timescale for finalising the NRAC report, it was not possible to carry out any new analyses that would specifically address clinic-based community services, rather than applying proxy adjustments that are derived from GP data. In discussion, NRAC reduced the options to either III-2 (economies of scale based on GP expenses) or option I (status quo). It was recognised that for use in the revised allocation formula for HCHS both of these options could be updated to take account of current data and could be analysed on similar bases to the rest of the revised formula. So the options became: 
· Final Option I: Retain the current adjustment, updating the component indicators and suggesting that the new SAF adjustment be considered when that is available.

· Final Option III-2: Use the GP expenses data, mapped across to the 10-category SEURC classification. 

The impact of the two options described above was examined.

Table 9: Clinic-based adjustment under the two Final options

	NHS Board

	Updated SAF
(Final Option I)
	GP expenses
(Final Option III-2)

	Ayrshire & Arran

	0.985
	0.991


	Borders

	1.147
	1.050


	Fife

	0.959
	0.931


	Greater Glasgow and Clyde
	0.920
	0.909


	Highland

	1.380
	1.562


	Lanarkshire

	0.944
	0.919


	Grampian

	1.039
	1.024


	Orkney

	1.268
	3.243


	Lothian

	0.931
	0.928


	Tayside

	1.032
	0.972


	Forth Valley

	0.967
	0.920


	Western Isles

	1.441
	3.290


	Dunfries & Galloway

	1.178
	1.078


	Shetland

	1.348
	3.202



	


In order to compare with the existing community excess costs index used in Arbuthnott 2007/08, it is necessary to look at the total community excess costs adjustment as it has not been possible to unravel them in the current formula. Table 10 shows the combined community adjustment under the two options and alongside the adjustment included in the current year’s Arbuthnott calculations.
Table 10 shows that the majority of the Health Board adjustments acted in the same direction as the existing Arbuthnott adjustment. The differences between the existing adjustment and the updated version (Final Option I) were much smaller than the differences between the existing adjustment and that based on GP expenses (Final Option III-2) for most of the Boards. The move from the existing Arbuthnott adjustment to the updated version will redistribute resources in a similar, but much less extreme, pattern compared to moving to the adjustment resulting from Final Option III-2 based on GP expenses.
Table 10 : Total Community adjustment, comparisons
	
	Using Updated SAF  adjustment -  (Final Option I)
	Using GP expenses (Final Option III-2)
	Existing Arbuthnott 07/08

	Ayrshire & Arran
	0.989
	0.991
	0.994

	Borders
	1.044
	1.012
	1.129

	Fife
	0.970
	0.960
	0.997

	Greater Glasgow and Clyde
	0.962
	0.958
	0.968

	Highland
	1.256
	1.317
	1.144

	Lanarkshire
	0.968
	0.959
	0.968

	Grampian
	1.001
	0.997
	1.020

	Orkney
	1.318
	1.977
	1.125

	Lothian
	0.964
	0.963
	0.956

	Tayside
	1.001
	0.981
	0.994

	Forth Valley
	0.976
	0.961
	0.994

	Western Isles
	1.408
	2.024
	1.271

	Dunfries & Galloway
	1.057
	1.023
	1.098

	Shetland
	1.351
	1.969
	1.270


The Committee considered these options according to the core criteria. For Option III-2, some members had concerns about the extremely wide range of the resulting weights and the inability to determine how much influence travel expenses had on the results. Other members noted that Option I also included travel expenses and considered that a new indicator was needed now. After a vote, the majority of Committee members agreed that Option I should be used in the revised formula until a new SAF methodology is introduced. Then further work should be done to evaluate whether this continues to provide an acceptable proxy for clinic-based community services or whether further bespoke analysis should be undertaken.
� The adjustment factors can be scaled arbitrarily.  To make them comparable, they are chosen such that the “average” adjustment is equal to 1.


� The practice is allocated to a certain category according to the mode of the practice population locations, i.e., the type of location where most of the practice’s patients come from. 


� Log (expenditure per patient) is regressed against a constant and log (list size). The Deloitte analysis regressed Expenditure per patient against a constant and 1/list size.  The functional form used here is aimed to model more closely the economies-of-scale effect. In practice, the two methodologies will produce similar results.


� This means that average expenses per patient of £82.26 are assumed for those practices, regardless of list size.


� These numbers refer to the latest available practice-level data from October 2003.  ‘GP performers’ refers to all the qualified GPs in practices.
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