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MLC update
Purpose

1. In November 2009 TAGRA agreed to follow a 3 year rolling programme to maintain the NRAC formula and update the relevant elements of the formula as recommended in the final report “Delivering Fair Shares for Health in Scotland” (Recommendation 10.1, p.110). The report stated that “The allocation formula should continue to be run annually to provide allocations to ensure that NHS funds are being directed to the areas of highest need. To support this, the population, age-sex and some components of the excess costs elements of the formula should be updated annually. The remaining elements of the formula should be updated at a minimum every three years as part of a rolling programme of work to maintain the integrity of the formula”.

2. This paper describes the work undertaken to update the additional needs (MLC) formula element of the NRAC formula for use in the 2011/12 calculation. It also gives an overview on the impact of this update on target shares.

Background

3. In 2006 work was commissioned to TRIBAL SECTA to create a methodology to adjust health care costs by morbidity and life circumstances (MLC). Their work was subsequently examined within ISD and finally approved by NRAC.  Subsequently we will refer to the final version as the “approved 2006 version”.
4. Both the work undertaken by TRIBAL SECTA (“Technical Report D: Review of Morbidity and Life Circumstances”) and ISD (“Technical Addendum D: Morbidity and Life Circumstances – 19th September 2007”) are available at http://www.nrac.scot.nhs.uk/research.htm. Further key documents on the NRAC formula can be found at the same web page as well.
Scope

5. The scope of the current work is to update the data originally used for the approved 2006 version and to apply the same methodology to obtain more up to date adjustment factors. It is not in the scope of the current work to test whether the variables and data previously selected are still the best performing indicators. A complete list of variables which needed to be updated can be found in Annex A.
Methodology
6. The MLC adjustment is determined using linear regression. It is applied to 7 diagnostic groups within the Acute Care Programme (cancer, circulatory, digestive, injuries, respiratory , other acute, acute outpatients), Care Of The Elderly, Maternity, Mental Health & Learning Difficulties and 6 Prescribing Groups (cardiovascular, central nervous system, gastro-intestinal, infections, muscle & joint diseases, other).

7. For the above mentioned groups, needs indices are created for every intermediate datazone. The needs indices can be understood as a neighbourhood’s profile capturing relevant health and deprivation information. The needs indices are composed of publicly available data from the census, Scottish Neighbourhood Statistics, and data held within ISD. More information on the needs indices can be found in annexes A and B.
8. For every intermediate datazone cost ratios are created by comparing actual costs to costs expected for the given age/sex profile of the neighbourhood. To obtain these ratios activity is costed at national level. The aim of the regression analysis is to predict these cost ratios.
9. NHS Board dummy variables and supply variables are created and incorporated into the regression model in order to be able to filter out differences in health service use due to different service structure and access rather than due to morbidity and life circumstances.

10. The MLC update involves updating and recalculating all the data listed in the previous paragraphs, and then running a regression analysis for all diagnostic groups or care programmes with the respective cost ratios, needs indices, supply variables and NHS Board dummy variables by intermediate datazone. The output of the regression analysis yields a linear function calculating expected health care need from the needs index over and above age/sex adjustment for every intermediate datazone. As the formula calculates need at datazone level, each datazone inherits the MLC adjustment from the intermediate datazone it belongs to.
Result: overall impact

11. The following table shows the overall impact of the MLC update on all care programmes combined.
	Overall Comparison
	 
	 
	 
	Example: Total Budget (£000s)

	 
	 
	
	 
	 
	 
	6,870,368

	NHS Board
	Population share %
	2010/11 target share %
	Updated target share %
	2010/11 target budget (£000s)
	Updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	7.41
	7.42
	509,376
	509,727
	351
	0.07

	Borders
	2.18
	2.08
	2.08
	142,748
	143,019
	271
	0.19

	Fife
	7.03
	6.90
	6.89
	473,811
	473,704
	-106
	-0.02

	Greater Glasgow & Clyde
	22.94
	24.34
	24.31
	1,672,355
	1,669,866
	-2,489
	-0.15

	Highland
	6.00
	6.31
	6.31
	433,517
	433,420
	-97
	-0.02

	Lanarkshire
	10.85
	11.00
	10.99
	755,796
	754,761
	-1,035
	-0.14

	Grampian
	10.46
	9.49
	9.55
	652,061
	656,032
	3,971
	0.61

	Orkney
	0.39
	0.42
	0.43
	29,198
	29,657
	459
	1.57

	Lothian
	15.97
	14.62
	14.62
	1,004,353
	1,004,345
	-8
	0.00

	Tayside
	7.68
	7.84
	7.85
	538,597
	539,403
	806
	0.15

	Forth Valley
	5.65
	5.49
	5.47
	377,378
	375,859
	-1,519
	-0.40

	Western Isles
	0.50
	0.63
	0.63
	43,295
	43,002
	-293
	-0.68

	Dumfries & Galloway
	2.86
	3.01
	3.01
	206,926
	206,705
	-221
	-0.11

	Shetland
	0.42
	0.45
	0.45
	30,957
	30,868
	-89
	-0.29


12. The numbers of the above table were obtained using the budget information as displayed in Annex C for each care programme. To illustrate the impact of the difference in target shares, the shares were applied to example budgets derived from the Cost Book 2007/08 budget split as reported in SFR13 and initial allocation for 2007/08. This was used to calculate the care programme weights for the year 2010/11. Due to rounding issues and a slightly different processing of numbers the 2010/11 target shares shown here may differ slightly from the published 2010/11 target shares.

13. In relative terms, Western Isles loses most (-0.68%), while Greater Glasgow & Clyde loses most in absolute terms (£-2.5m). Orkney experiences the highest relative rise (+1.57%), while Grampian gains most in absolute terms (£+4m).

14. Further technical details regarding the calculations and the results of the impact of the update by care programme can be found in Annex C.

summary

15. The MLC indices need to be reviewed for both the Mental Health & Learning Difficulties care programme and the Maternity care programme.

16. The explanatory power of the needs indices for Cancer and for the Care Of The Elderly has been small in the approved 2006 version and is still small in the current update.

17. Once the e-Pharmacy database is up and running, the prescribing MLC update should be reviewed.

18. Overall changes in target shares are smaller than the changes in target shares produced by the annual main run of the formula.
Conclusions
19. TAGRA is invited to discuss the findings and to approve the use of the updated needs indices and their coefficients as displayed in Annex D for the main formula run to calculate target shares for the financial year 2011/12.

Health Finance Information Team

Information Services Division (ISD)

August 2010

Annex A

The following list displays the variables used for the MLC update. Some of the variables could not be updated as they were taken from the census or discontinued. These variables are marked as “census” or “discontinued”, respectively. Unless otherwise stated, the updates below used data from the financial year 2008/09 or the calendar year 2008.

Needs Indices (Profiles):

	Acute Index
	All-cause standardized mortality rate ages 0-74

Limited long term illness rate (age/sex standardised) (census)

	Mental Health & Learning Difficulties Index
	% social rented housing (census)

% people in one person households (census)

% claiming severe disability allowance (discontinued)

	Maternity Index
	Mean house price (5 year average)

Birth rate

Rurality (values updated, but removed from updated model)


Supply variables:

	IPACX
	Distance from intermediate datazone centroids and GP practices to inpatient facilities

Number of inpatient episodes by facility

	OPACX
	Distance from intermediate datazone centroids and GP practices to outpatient facilities

Number of outpatient episodes by facility


 Cost ratios:

	Cost ratios for intermediate datazones
	Acute Cancer

Acute Digestive

Acute Circulatory

Acute Injuries

Acute Other

Acute Respiratory

Acute Outpatients

Care Of The Elderly

Mental Illness & Learning Difficulties

Maternity

	Cost ratios for GP practices
	Prescribing Cardiovascular

Prescribing Central Nervous System

Prescribing Gastro-intestinal

Prescribing Infections

Prescribing Muscular & Joint Diseases

Other Prescribing


Other variables:

	Population
	GROS mid-year population estimates for intermediate datazones

GP practice population (CHI list size as of 31/03/2009)

	Income deprivation (used for Acute Circulatory Diseases)
	SIMD 2009 v2 – Income deprivation

	NHS Board Dummies
	Mapping from intermediate datazones to NHS Boards

Mapping from GP practices to NHS Boards


Annex B

The following table shows which needs indices were used for each care programme. The needs index can be understood as a neighbourhood’s profile capturing relevant data about health care need for a given care programme. Annex A contains information on the components of the needs indices.

Table 1: Needs indices by care programme

	Care programme
	Needs index used for regression

	Acute
	Acute Index

	Care Of The Elderly
	Acute Index

	Mental Health & Learning Difficulties
	Mental Health & Learning Difficulties Index

	Maternity
	Maternity Index

	Community
	No specific index; cost is weighted average of predicted needs using the above indices

	Prescribing
	Acute Index


ANNEX C 
Difference to previous calculation: supply
20. Originally TRIBAL SECTA tested 17 candidates for supply variables. In their final report they recommended keeping only two of them. However, as the numbers they provided for the 5 Hospital and Community Health Services (HCHS) care programmes matched the regression results with the full set of 17 supply variables, in practice this means that the full set has been entered into the approved 2006 regression model. This only applies to the HCHS part of the formula. The regression on prescribing data was performed with the two recommended supply variables, and not the full set of supply variables.
21. Using data available to TRIBAL SECTA back in 2006, it was found that the regression results for the 5 HCHS programmes with 2 supply variables are very similar to the originally provided results. Thus, they do not improve the regression model, which confirms the recommendation by TRIBAL SECTA. More information on this comparison can be found in Annex D.
22. Among the 17 supply variables many deal with waiting times. As the definition of waiting times has changed and may change again in the future, this kind of measure does not provide a consistent measure of supply. Also, it may be subject to local one-off initiatives. It is a significant use of resources to try to update waiting time measures based on out-of-date definitions. Moreover, they only have a very limited impact on the overall result.
23. The current HCHS update therefore only uses the two measures of supply TRIBAL SECTA recommended. One measures inpatient access and the other one measures outpatient access. Both incorporate distance from intermediate datazone centroids to facilities and number of episodes within facilities into their measure.
24. Thus, both the HCHS part and prescribing part are treated in the same manner in the current update, in line with the recommendation by TRIBAL SECTA as documented in Technical Report D. At the same time, this approach avoids spending a considerable amount of time reproducing measures with small impact.
Update problem: Mental health

25. As reported to TAGRA (paper TAGRA2010(15)), it is not possible to update the current needs index for the Mental Health programme. One component of the Mental Health needs index is Severe Disability Allowance, which is discontinued with no like-for-like replacement. It was agreed not to update the Mental Health needs index. However, a regression was performed with new cost ratios and population sizes. This solution is workable on a short term basis only.
Measuring the impact of the update
26. The impact of the update on the target shares was measured with data used for the 2010/11 allocation. Each datazone kept its population data and age/sex adjustment. New MLC indices were inserted as provided by the regression analysis. Finally, the Unavoidable Excess Cost adjustment indices had to be rescaled in order to obtain the same total population at the end of the calculation. As the rescaling needs to be done as a result of the change of MLC factors, the overall difference in target shares is only due to the MLC update.

27. The tables shown in the result section display the population share, the 2010/11 target share and the updated target share. To illustrate the impact of the difference in target shares, the shares were applied to example budgets derived from the Cost Book 2007/08 budget split as reported in SFR13 and initial allocation for 2007/08. This was used to calculate the care programme weights for the year 2010/11.
28. The focus of the comparison of our work with the approved 2006 version is on two values: the goodness of fit and the slope of the linear function obtained by linear regression. The slope will be referred to as the coefficient. A higher absolute value for the coefficient means that the needs index has a higher impact on health care need, while a lower absolute value for the coefficient means the opposite.

29. Comments about the goodness of fit refer to the adjusted R2 value with 100% denoting a perfect fit. The comparisons below of our work are made with the approved 2006 version which uses the full set of supply variables. In Annex E regression results are displayed for three versions: the approved 2006 version, the 2006 version using only the two recommended supply variables, and the newly updated version. 

RESULT: ACUTE care programme
30. The following table shows the overall impact of the MLC update on the Acute care programme:
	Comparison Acute
	 
	 
	 
	Example: Acute Budget (£000s)

	 
	 
	
	 
	 
	 
	3,502,092

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	population share %
	2010/11 Acute target share %
	updated Acute target share %
	2010/11 target budget (£000s)
	updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	7.47
	7.48
	261,585
	261,985
	400
	0.15

	Borders
	2.19
	2.04
	2.06
	71,611
	72,299
	688
	0.96

	Fife
	7.03
	6.91
	6.93
	242,074
	242,772
	698
	0.29

	Greater Glasgow & Clyde
	22.94
	24.69
	24.47
	864,652
	856,841
	-7,811
	-0.90

	Highland
	6.01
	6.06
	6.10
	212,124
	213,662
	1,538
	0.72

	Lanarkshire
	10.86
	11.24
	11.22
	393,691
	392,938
	-753
	-0.19

	Grampian
	10.46
	9.38
	9.50
	328,535
	332,698
	4,163
	1.27

	Orkney
	0.39
	0.41
	0.42
	14,304
	14,768
	464
	3.24

	Lothian
	15.97
	14.46
	14.47
	506,567
	506,824
	257
	0.05

	Tayside
	7.68
	7.80
	7.81
	273,284
	273,638
	354
	0.13

	Forth Valley
	5.63
	5.48
	5.46
	191,805
	191,150
	-656
	-0.34

	Western Isles
	0.50
	0.61
	0.61
	21,448
	21,426
	-22
	-0.10

	Dumfries & Galloway
	2.86
	3.01
	3.03
	105,484
	106,033
	549
	0.52

	Shetland
	0.42
	0.43
	0.43
	14,926
	15,058
	132
	0.89


31. In both relative and absolute terms, Greater Glasgow & Clyde experiences the highest loss with £-7.8m, which translates to a decrease of 0.9%.  In relative terms, Orkney gains most with 3.24%, while Grampian gains most in absolute terms (£+4.2m).
32. The main reason for the experienced changes is that the coefficients of all acute diagnostic groups are a little lower, thus differences between neighbourhoods are a little smaller.
33. The worst fit of the regression model for all acute diagnostic groups is seen with cancer. The added explanatory power of the needs index over and above the supply variables and NHS Board dummies is only 4.5%. It was similarly weak in TRIBAL SECTA’s work. The respiratory diseases group shows the highest added explanatory power (40.2%) of the needs index over and above supply and NHS Board effects.
Result: Care of the Elderly Care Programme

34. The following table shows the overall impact of the MLC update on the Care Of The Elderly programme.
	Comparison COTE
	 
	 
	 
	Example: COTE Budget (£000s)

	 
	 
	
	 
	 
	 
	242,431

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	population share %
	2010/11 COTE target share %
	updated COTE target share %
	2010/11 target budget (£000s)
	updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	8.18
	8.19
	19,841
	19,858
	17
	0.09

	Borders
	2.19
	2.40
	2.42
	5,814
	5,859
	45
	0.78

	Fife
	7.03
	7.54
	7.55
	18,284
	18,292
	8
	0.04

	Greater Glasgow & Clyde
	22.94
	21.54
	21.33
	52,214
	51,715
	-499
	-0.96

	Highland
	6.01
	7.64
	7.69
	18,521
	18,638
	116
	0.63

	Lanarkshire
	10.86
	10.11
	10.08
	24,505
	24,448
	-58
	-0.23

	Grampian
	10.46
	9.71
	9.82
	23,542
	23,812
	271
	1.15

	Orkney
	0.39
	0.50
	0.51
	1,204
	1,246
	42
	3.47

	Lothian
	15.97
	13.31
	13.32
	32,256
	32,281
	25
	0.08

	Tayside
	7.68
	8.68
	8.69
	21,037
	21,067
	29
	0.14

	Forth Valley
	5.63
	5.28
	5.25
	12,788
	12,734
	-54
	-0.42

	Western Isles
	0.50
	0.82
	0.82
	1,992
	1,994
	2
	0.10

	Dumfries & Galloway
	2.86
	3.80
	3.82
	9,211
	9,256
	46
	0.50

	Shetland
	0.42
	0.50
	0.51
	1,221
	1,231
	9
	0.77


35. As previously, Greater Glasgow & Clyde experiences the highest loss in both relative terms (-0.96%) and absolute terms (£-499k). Orkney has the highest relative increase (+3.47%), while Grampian gains most in absolute terms (£+271k).
36. As for the acute diagnostic groups, the coefficient for the Care Of The Elderly programme is slightly lower, resulting in less diversification among the neighbourhoods.

37. The fit of the regression model is poor. The full model explains only 7.6% of the variations in expenses, which is down from 16.3% from the approved 2006 version. The added explanatory power of the needs index is only 0.6% in the update, down from a small 2% from the approved 2006 version.

RESULT: MENTAL HEALTH & LEARNING DIFFICULTIES CARE PROGRAMME

38. The following table shows the overall impact of the MLC update on the Mental Health & Learning Difficulties care programme.
	Comparison MH & LD
	 
	 
	 
	Example: MH & LD Budget (£000s)

	 
	 
	
	 
	 
	 
	845,627

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	population share %
	2010/11 MH & LD target share %
	updated MH & LD target share %
	2010/11 target budget (£000s)
	updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	7.35
	7.33
	62,119
	62,025
	-94
	-0.15

	Borders
	2.19
	2.12
	2.08
	17,898
	17,576
	-322
	-1.80

	Fife
	7.03
	6.75
	6.69
	57,049
	56,543
	-506
	-0.89

	Greater Glasgow & Clyde
	22.94
	24.79
	25.27
	209,648
	213,674
	4,026
	1.92

	Highland
	6.01
	6.09
	5.98
	51,468
	50,578
	-889
	-1.73

	Lanarkshire
	10.86
	10.20
	10.14
	86,242
	85,763
	-479
	-0.56

	Grampian
	10.46
	9.51
	9.36
	80,381
	79,190
	-1,191
	-1.48

	Orkney
	0.39
	0.41
	0.40
	3,451
	3,366
	-85
	-2.47

	Lothian
	15.97
	15.25
	15.25
	128,916
	128,921
	4
	0.00

	Tayside
	7.68
	8.24
	8.27
	69,644
	69,922
	277
	0.40

	Forth Valley
	5.63
	5.42
	5.41
	45,875
	45,766
	-110
	-0.24

	Western Isles
	0.50
	0.59
	0.58
	5,013
	4,934
	-79
	-1.58

	Dumfries & Galloway
	2.86
	2.88
	2.83
	24,369
	23,914
	-455
	-1.87

	Shetland
	0.42
	0.42
	0.41
	3,553
	3,456
	-97
	-2.74


39. As the needs index for Mental Health & Learning Difficulties has not been updated, changes here are only due to different cost ratios and updated population figures by intermediate datazone.
40. For this care programme Greater Glasgow & Clyde gain most in relative terms (+1.92%) and absolute terms (£+4m). Grampian experiences the highest loss in absolute terms (£-1.2m), while Shetland loses most in relative terms (-2.74%).
41. The coefficient is slightly higher after the update, reversing the trend seen with the Acute care programme and the Care Of The Elderly programme.

42. The fit of the model is not bad if compared to the other diagnostic groups and programmes. The overall fit is 46.4%, slightly down from 47.1% previously. The added explanatory power of the needs index is 23.6%, up from 17.9% previously.
Result: Maternity Care programme

43. The following table shows the overall impact of the MLC update on the Maternity care programme.

	Comparison Maternity
	 
	 
	 
	Example: Maternity Budget (£000s)

	 
	 
	
	 
	 
	 
	243,648

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	population share %
	2010/11 Maternity target share %
	updated Maternity target share %
	2010/11 target budget (£000s)
	updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	6.78
	6.69
	16,517
	16,310
	-206
	-1.25

	Borders
	2.19
	1.88
	1.85
	4,578
	4,509
	-69
	-1.51

	Fife
	7.03
	7.36
	7.25
	17,943
	17,669
	-274
	-1.53

	Greater Glasgow & Clyde
	22.94
	22.90
	23.45
	55,787
	57,131
	1,344
	2.41

	Highland
	6.01
	6.04
	5.78
	14,715
	14,092
	-624
	-4.24

	Lanarkshire
	10.86
	11.39
	11.42
	27,755
	27,813
	58
	0.21

	Grampian
	10.46
	10.28
	10.30
	25,042
	25,087
	45
	0.18

	Orkney
	0.39
	0.61
	0.57
	1,487
	1,392
	-95
	-6.38

	Lothian
	15.97
	15.67
	15.78
	38,174
	38,449
	276
	0.72

	Tayside
	7.68
	7.32
	7.38
	17,830
	17,978
	148
	0.83

	Forth Valley
	5.63
	5.80
	5.72
	14,139
	13,936
	-203
	-1.43

	Western Isles
	0.50
	0.71
	0.67
	1,720
	1,627
	-93
	-5.41

	Dumfries & Galloway
	2.86
	2.51
	2.43
	6,127
	5,912
	-215
	-3.51

	Shetland
	0.42
	0.75
	0.72
	1,835
	1,744
	-91
	-4.98


44. As well as the needs index the Maternity model currently also includes supplementary variables for 6 urban-rural categories to account for a longer length of stay in hospitals in rural areas. The definitions of the categories are displayed below table 3 in Annex D.
45. In the approved 2006 version all of the values for the supplementary variables were positive, directing more resources towards remote regions. Two of these variables were not significantly different from zero at the 5% significance level. Only after taking out 15 of the 17 supply variables they all are significantly different from zero at the 5% significance level. In the update run the picture has changed. Apart from the second category (urban areas up to 125,000 inhabitants) all of the supplementary variables turn out to be negative, thus directing resources away from remote areas. The value for the sixth category (remote rural areas) is not significantly different from zero at the 4% level, while the others (including the second category) are not significantly different from zero at the 5% level. Two of them (accessible small towns and accessible rural settlements) are even not significantly different from zero at the 50% level.
46. As negative values for almost all urban/rural categories are counter-intuitive, and as almost all are not significantly different from zero at the 5% significance level, the supplementary variables have been removed from the model. Clearly, this does not mean that based on our data we have proved that the values must be zero. Positive values seem to be more intuitive; however they cannot be justified with the current Maternity model given the result of the updated analysis.
47. It seems that the maternity methodology does not produce stable results over time. Also, the added explanatory power of the Maternity needs index is very small. In the approved 2006 version it explained 2.2% of the variation over and above supplementary variables, NHS Board dummies and the full set of supply variables. In the update after removing the supplementary variables it explained an additional 1.2% of the variation over and above NHS Board dummies and the two supply variables. The overall fit of the model in the update is 60.6%, up from 54.4% in the previous run. However, given the instability this is not meaningful. This simply means that service delivery is quite different for different NHS Boards.
48. The coefficient is a bit smaller in absolute terms after the update. As the urban-rural supplementary variables have been removed, the NHS Boards with remote and rural areas experience a loss in shares.

49. Originally TRIBAL SECTA recommended a flat funding for maternity until the data is better understood. Given the results above, TAGRA may wish to consider this approach as a future adjustment to the formula.
Result: Community care programme

50. The following table shows the overall impact of the MLC update on the Community care programme.
	Comparison Community
	 
	 
	 
	Example: Community Budget (£000s)

	 
	 
	
	 
	 
	 
	1,123,516

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	population share %
	2010/11 Community target share %
	updated Community target share %
	2010/11 target budget (£000s)
	updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.06
	7.09
	7.08
	79,645
	79,589
	-56
	-0.07

	Borders
	2.19
	2.16
	2.17
	24,297
	24,393
	96
	0.40

	Fife
	7.03
	6.71
	6.71
	75,431
	75,357
	-73
	-0.10

	Greater Glasgow & Clyde
	22.94
	23.46
	23.44
	263,556
	263,298
	-258
	-0.10

	Highland
	6.01
	7.27
	7.25
	81,645
	81,477
	-168
	-0.21

	Lanarkshire
	10.86
	10.67
	10.61
	119,832
	119,183
	-649
	-0.54

	Grampian
	10.46
	9.80
	9.85
	110,124
	110,659
	535
	0.49

	Orkney
	0.39
	0.48
	0.48
	5,402
	5,440
	38
	0.71

	Lothian
	15.97
	14.98
	15.02
	168,340
	168,801
	461
	0.27

	Tayside
	7.68
	7.70
	7.73
	86,504
	86,900
	396
	0.46

	Forth Valley
	5.63
	5.43
	5.42
	61,040
	60,874
	-165
	-0.27

	Western Isles
	0.50
	0.72
	0.71
	8,082
	8,023
	-59
	-0.73

	Dumfries & Galloway
	2.86
	3.00
	2.99
	33,652
	33,574
	-78
	-0.23

	Shetland
	0.42
	0.53
	0.53
	5,969
	5,948
	-21
	-0.35


51. In relative terms, Western Isles lose the largest share (-0.73%), while in absolute terms Lanarkshire experiences the highest loss with £-649k. In relative terms, Orkney gains most (+0.71%), while Grampian gains most in absolute terms (£+535k).
52. As there is no usable community activity data available for linear regression, it was decided by NRAC to compose the final adjustment from a weighted sum of the following: Acute Outpatients, Maternity, Mental Health & Learning Difficulties and Care Of The Elderly. Here the Acute Outpatient adjustment carries the highest weight with around 62%. Its coefficient is slightly lower, and this is the main reason of seeing a gain in those NHS Boards with more affluent regions. As at the same time more deprived areas benefit from the uplift within the Mental Health & Learning Difficulties programme, their loss in the Community programme is not as high as in the Acute care programme.
Result: GP Prescribing Programme

53. The following table shows the overall impact of the MLC update on the GP Prescribing programme.
	Comparison Prescribing
	 
	 
	 
	Example: Prescribing Budget (£000s)

	 
	 
	
	 
	 
	 
	913,054

	 
	 
	 
	 
	 
	 
	 
	 

	NHS Board
	Population share %
	2010/11 Prescribing target share %
	Updated Prescribing target share %
	2010/11 target budget (£000s)
	Updated target budget (£000s)
	difference (£000s)
	difference %

	Ayrshire & Arran
	7.09
	7.63
	7.66
	69,670
	69,960
	290
	0.42

	Borders
	2.15
	2.03
	2.01
	18,550
	18,383
	-167
	-0.90

	Fife
	7.02
	6.90
	6.91
	63,031
	63,072
	41
	0.06

	Greater Glasgow & Clyde
	22.92
	24.81
	24.88
	226,499
	227,207
	709
	0.31

	Highland
	5.98
	6.03
	6.02
	55,044
	54,974
	-70
	-0.13

	Lanarkshire
	10.79
	11.37
	11.46
	103,770
	104,616
	846
	0.82

	Grampian
	10.46
	9.25
	9.26
	84,438
	84,587
	148
	0.18

	Orkney
	0.39
	0.37
	0.38
	3,350
	3,445
	95
	2.84

	Lothian
	16.00
	14.25
	14.14
	130,100
	129,068
	-1,032
	-0.79

	Tayside
	7.67
	7.70
	7.66
	70,297
	69,899
	-398
	-0.57

	Forth Valley
	5.74
	5.67
	5.63
	51,730
	51,399
	-331
	-0.64

	Western Isles
	0.50
	0.55
	0.55
	5,039
	4,998
	-41
	-0.82

	Dumfries & Galloway
	2.87
	3.08
	3.07
	28,083
	28,015
	-69
	-0.24

	Shetland
	0.42
	0.38
	0.38
	3,453
	3,432
	-21
	-0.62


54. For this care programme Lanarkshire gains most in absolute terms (£+846k), while Orkney gains most in relative terms (+2.84%). Lothian experiences the highest loss in absolute terms (£-1,032k), while Borders loses most in relative terms (-0.90%).
55. At present age-sex adjusted expected values for cost ratios by prescribing group and GP practice have been estimated using the national cost split and sample data.

56. For only three out of the six prescribing groups (central nervous system, infections and muscular & joint diseases) it is the case that the new coefficient for the index is within the 95% confidence interval of the approved 2006 version. This result suggests a not robust enough methodology or volatility within the data.  For example, there have been some significant national drug pricing initiatives in recent years which have had large impact on prescribing cost trends.
57. There is no clear tendency of the change of coefficients for the prescribing groups. Some are higher, some are lower. They counteract each other’s impact on the overall change. The overall process looks stable, however for the wrong reasons.
58. The move to using routinely collected patient level prescribing data for age-sex cost weights is on TAGRA’s workplan for 2010/2011.
AnneX D

The following tables contain the recommended constants and coefficients and the approved 2006 version constants and coefficients.

Table 1: Needs Index Coefficients and Constants
	Diagnostic Group\Care Programme
	Recommended Constant
	Recommended Index Coefficient
	Approved 2006 Version Constant
	Approved 2006 Version Index Coefficient

	Acute Cancer
	1.004
	0.036
	1.003
	0.038

	Acute Circulatory
	1.007
	0.096
	1.012
	0.107

	Acute Digestive
	1.003
	0.107
	1.008
	0.116

	Acute Injuries
	1.006
	0.100
	1.004
	0.113

	Other Acute
	0.999
	0.085
	1.004
	0.092

	Acute Outpatients
	1.000
	0.031
	1.003
	0.04

	Acute Respiratory
	1.008
	0.168
	1.017
	0.171

	Care Of The Elderly
	1.039
	0.083
	1.029
	0.089

	Mental Illness & Learning Difficulties*
	-0.264
	0.157
	-0.223
	0.139

	Maternity
	1.011
	-0.027
	1.011
	-0.034

	Prescribing Cardiovascular
	0.940
	0.068
	1.003
	0.079

	Prescribing Central Nervous System
	0.848
	0.129
	0.937
	0.125

	Prescribing Gastro-intestinal
	0.949
	0.068
	0.984
	0.094

	Prescribing Infections
	1.029
	0.025
	0.953
	0.018

	Prescribing Muscoloskeletal
	0.993
	0.122
	1.019
	0.133

	Other Prescribing
	1.047
	0.077
	1.021
	0.069


*Regression for Mental Illness & Learning Difficulties performed on log transformed data

Table 2: Maternity Supplementary Variable Coefficients

	Maternity Supplementary Variables
	Recommended Coefficient
	Approved 2006 Version Coefficient

	SGURC 1
	0.000
	0.000

	SGURC 2
	0.000
	0.055

	SGURC 3
	0.000
	0.036

	SGURC 4
	0.000
	0.132

	SGURC 5
	0.000
	0.033

	SGURC 6
	0.000
	0.097


Annex E
The following tables show regression results for the following three versions:

1) OldX: regression with data used in 2006, but with IPACX and OPACX as supply variables only; for prescribing this is identical to the approved 2006 version
2) OldAll: this is the approved 2006 version for HCHS using all supply variables (only available for HCHS programmes as the prescribing programme has never used the full set of supply variables)
3) New: regression with updated values using IPACX and OPACX as supply variables only
Table 1: added explanatory power of the needs indices and Fit Of Regression Model

	diagnostic group/programme
	version
	adjusted R2 full model
	added explanatory power of needs index

	1) Acute Cancer
	1) OldX
	18.0%
	5.4%

	 
	2) OldAll
	18.1%
	4.6%

	 
	3) New
	19.2%
	4.5%

	2) Acute Digestive
	1) OldX
	55.4%
	35.0%

	 
	2) OldAll
	56.2%
	31.1%

	 
	3) New
	54.8%
	29.1%

	3) Acute Circulatory Diseases
	1) OldX
	35.2%
	26.6%

	 
	2) OldAll
	36.9%
	23.4%

	 
	3) New
	28.4%
	22.6%

	4) Acute Injuries
	1) OldX
	39.1%
	29.3%

	 
	2) OldAll
	40.6%
	25.2%

	 
	3) New
	37.8%
	25.5%

	5) Other Acute
	1) OldX
	56.4%
	37.5%

	 
	2) OldAll
	58.4%
	31.7%

	 
	3) New
	57.9%
	34.4%

	6) Acute Respiratory Diseases
	1) OldX
	49.8%
	37.1%

	 
	2) OldAll
	50.2%
	33.1%

	 
	3) New
	55.1%
	40.2%

	7) Acute Outpatients
	1) OldX
	58.8%
	13.1%

	 
	2) OldAll
	62.3%
	11.2%

	 
	3) New
	57.2%
	8.9%

	8) Care of the Elderly
	1) OldX
	13.1%
	3.5%

	 
	2) OldAll
	16.3%
	2.0%

	 
	3) New
	7.6%
	0.6%

	9) Mental Health & Leaning Difficulties
	1) OldX
	46.5%
	23.0%

	 
	2) OldAll
	47.1%
	17.9%

	 
	3) New
	46.4%
	23.6%

	10a) Maternity with Rurality
	1) OldX
	53.7%
	2.3%

	 
	2) OldAll
	54.4%
	2.2%

	 
	3) New
	61.1%
	1.0%

	10b) Maternity without Rurality
	1) OldX
	52.2%
	2.5%

	 
	2) OldAll
	53.7%
	2.3%

	 
	3) New
	60.6%
	1.2%

	11) Prescribing Cardiovascular
	1) OldX
	55.3%
	20.7%

	 
	3) New
	41.6%
	11.8%

	12) Prescribing Central Nervous System
	1) OldX
	47.7%
	28.5%

	 
	3) New
	28.1%
	18.0%

	13) Prescribing Gastro-intestinal
	1) OldX
	59.5%
	29.7%

	 
	3) New
	48.7%
	13.2%

	14) Prescribing Infections
	1) OldX
	13.0%
	1.1%

	 
	3) New
	14.6%
	1.1%

	15) Prescribing Muscular & Joint Diseases
	1) OldX
	48.7%
	26.8%

	 
	3) New
	42.9%
	21.2%

	16) Prescribing other
	1) OldX
	48.5%
	30.6%

	 
	3) New
	30.6%
	22.5%


Table 2: Coefficients with significance and standard error, all Diagnostic Groups and Care Programmes without Maternity
	diagnostic group/programme
	version
	coefficient for needs index
	standard error
	significance

	1) Acute Cancer
	1) OldX
	0.038
	0.004
	<0.001

	 
	2) OldAll
	0.038
	0.005
	<0.001

	 
	3) New
	0.036
	0.004
	<0.001

	2) Acute Digestive
	1) OldX
	0.115
	0.004
	<0.001

	 
	2) OldAll
	0.116
	0.004
	<0.001

	 
	3) New
	0.107
	0.004
	<0.001

	3) Acute Circulatory Diseases
	1) OldX
	0.105
	0.007
	<0.001

	 
	2) OldAll
	0.107
	0.008
	<0.001

	 
	3) New
	0.096
	0.008
	<0.001

	4) Acute Injuries
	1) OldX
	0.114
	0.005
	<0.001

	 
	2) OldAll
	0.113
	0.005
	<0.001

	 
	3) New
	0.100
	0.004
	<0.001

	5) Other Acute
	1) OldX
	0.094
	0.003
	<0.001

	 
	2) OldAll
	0.092
	0.003
	<0.001

	 
	3) New
	0.085
	0.003
	<0.001

	6) Acute Respiratory Diseases
	1) OldX
	0.170
	0.006
	<0.001

	 
	2) OldAll
	0.171
	0.006
	<0.001

	 
	3) New
	0.168
	0.005
	<0.001

	7) Acute Outpatients
	1) OldX
	0.040
	0.002
	<0.001

	 
	2) OldAll
	0.040
	0.002
	<0.001

	 
	3) New
	0.031
	0.002
	<0.001

	8) Care of the Elderly
	1) OldX
	0.108
	0.015
	<0.001

	 
	2) OldAll
	0.089
	0.016
	<0.001

	 
	3) New
	0.083
	0.029
	0.004

	9) Mental Health & Leaning Difficulties
	1) OldX
	0.143
	0.006
	<0.001

	 
	2) OldAll
	0.139
	0.007
	<0.001

	 
	3) New
	0.157
	0.007
	<0.001

	10) Maternity
	 
	next table
	 
	 

	 
	 
	 
	 
	 

	11) Prescribing Cardiovascular
	1) OldX
	0.079
	0.004
	<0.001

	 
	3) New
	0.068
	0.005
	<0.000

	12) Prescribing Central Nervous System
	1) OldX
	0.125
	0.005
	<0.001

	 
	3) New
	0.129
	0.008
	<0.000

	13) Prescribing Gastro-intestinal
	1) OldX
	0.094
	0.004
	<0.001

	 
	3) New
	0.068
	0.004
	<0.000

	14) Prescribing Infections
	1) OldX
	0.018
	0.005
	<0.001

	 
	3) New
	0.025
	0.007
	<0.000

	15) Prescribing Muscular & Joint Diseases
	1) OldX
	0.133
	0.006
	<0.001

	 
	3) New
	0.122
	0.006
	<0.000

	16) Prescribing other
	1) OldX
	0.069
	0.003
	<0.001

	 
	3) New
	0.077
	0.004
	<0.000


Table 3: Coefficients with significance and standard error For The Maternity Care Programme
	diagnostic group/programme
	variable
	version
	coefficient for needs index
	standard error for needs index
	significance for variable

	10a) Maternity with Rurality
	needs index
	1) OldX
	-0.032
	0.004
	<0.001

	 
	 
	2) OldAll
	-0.033
	0.004
	<0.001

	 
	 
	3) New
	-0.025
	0.004
	<0.001

	 
	SGURC 2
	1) OldX
	0.087
	0.019
	<0.001

	 
	 
	2) OldAll
	0.055
	0.021
	0.009

	 
	 
	3) New
	0.033
	0.018
	0.068

	 
	SGURC 3
	1) OldX
	0.087
	0.019
	<0.001

	 
	 
	2) OldAll
	0.055
	0.021
	0.168

	 
	 
	3) New
	0.033
	0.018
	0.529

	 
	SGURC 4
	1) OldX
	0.181
	0.029
	<0.001

	 
	 
	2) OldAll
	0.132
	0.032
	<0.001

	 
	 
	3) New
	-0.057
	0.034
	0.095

	 
	SGURC 5
	1) OldX
	0.084
	0.025
	0.001

	 
	 
	2) OldAll
	0.033
	0.029
	0.256

	 
	 
	3) New
	-0.012
	0.023
	0.595

	 
	SGURC 6
	1) OldX
	0.150
	0.033
	<0.001

	 
	 
	2) OldAll
	0.097
	0.040
	0.014

	 
	 
	3) New
	-0.064
	0.031
	0.040

	10b) Maternity without Rurality
	needs index
	1) OldX
	-0.033
	0.004
	<0.001

	
	 
	2) OldAll
	-0.034
	0.004
	<0.001

	 
	 
	3) New
	-0.027
	0.004
	<0.001


The definitions of the 6fold urban/rural categories are as follows:
SGURC 1: Large Urban Areas Settlements of over 125,000 people. 
SGURC 2: Other Urban Areas Settlements of 10,000 to 125,000 people. 
SGURC 3: Accessible Small Towns Settlements of between 3,000 and 10,000 people and within 30 minutes drive of a settlement of 10,000 or more. 
SGURC 4: Remote Small Towns Settlements of between 3,000 and 10,000 people and with a drive time of over 30 minutes to a settlement of 10,000 or more. 
SGURC 5: Accessible Rural Settlements of less than 3,000 people and within 30 minutes drive of a settlement of 10,000 or more. 
SGURC 6: Remote Rural Settlements of less than 3,000 people and with a drive time of over 30 minutes to a settlement of 10,000 or more.
Note that the SGURC variables are fitted as categorical variables relative to the first category (i.e. the coefficient for SGURC 1 is zero).
The following table shows the linear relationship between the approved 2006 regression data and the new 2010 regression data at the intermediate data zone level, using the correlation coefficient. The values of the correlation coefficient range from 
-1 to 1. Values close to 1 indicate that the updated values follow a similar pattern to the 2006 data. Low values indicate a noticeable change of pattern. A change of pattern does not necessarily have a big impact on the outcome of the linear regression. It is rather a flag for potentially less stable data on small area level which may or may not influence the overall result.  
Table 4: Correlations between regressors, approved 2006 version vs 2010 update version
	 
	Regression Variables
	Pearson’s Correlation Coefficient

	HCHS variables values by intermediate datazone
	Acute Index
	0.98

	
	Mental Health and Learning Difficulties Index
	1.00

	 
	Maternity Index
	0.65

	 
	Population
	0.90

	 
	Cost Ratio Acute Cancer
	0.27

	 
	Cost Ratio Acute Digestive
	0.58

	 
	Cost Ratio Acute Cardiovascular
	0.38

	 
	Cost Ratio Acute Injuries
	0.49

	 
	Cost Ratio Other Acute
	0.78

	 
	Cost Ratio Acute Respiratory Diseases
	0.61

	 
	Cost Ratio Acute Outpatients
	0.81

	 
	Cost Ratio COTE
	0.25

	 
	Cost Ratio Mental Health & Learning Difficulties
	0.64

	 
	Cost Ratio Maternity
	0.55

	 
	Supply: IPACX
	0.99

	 
	Supply: OPACX
	0.99

	Prescribing variables values by GP practices, restricted to those existing in both runs (2006 and 2010)

 

 

  

 
	Acute Index
	0.99

	
	Population
	0.96

	
	Cost Ratio Prescribing Cardiovascular
	0.77

	
	Cost Ratio Prescribing Central Nervous System
	0.90

	
	Cost Ratio Prescribing Gastro-intestinal
	0.75

	
	Cost Ratio Prescribing Infections
	0.54

	
	Cost Ratio Prescribing Muscular & Joint 
	0.75

	
	Cost Ratio Prescribing Other
	0.74

	
	Supply: IPACX
	0.97

	
	Supply: OPACX
	0.97
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