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1.
Introduction
The NRAC (National Resource Allocation Committee) formula is used to allocate funding to the 14 geographical NHS Boards. In 2011/12, the formula was used to allocate £7.6bn out of a total health budget of £11.4bn. 

In April 2011, TAGRA established a technical subgroup to undertake an update of the Morbidity and Life Circumstances (MLC) element of the NRAC formula.  The MLC model for the Mental Health and Learning Difficulties (MHLD) care programme currently contains claimant counts of Severe Disablement Allowance unemployment benefit as a predictor of healthcare need, which has since been discontinued prompting a review of the MHLD MLC adjustment.  See Appendix A for full details of the current model.
The remit of the subgroup was to recommend to TAGRA potential changes to the MLC indices within the NRAC formula, with regard to TAGRA’s core criteria, which will improve the ability of the formula to allocate funds between the 14 geographical NHS Boards on a fair and equitable basis.  Full details of the subgroup’s final report (including recommendations) can be found at: http://www.tagra.scot.nhs.uk/subgroups_MLC.html 
2. 
Background

At the 15th meeting of TAGRA in December 2012, the following recommendations for improving the MLC model for MHLD proposed by the subgroup were accepted:

Recommendation 1:
The MLC adjustment should be undertaken separately for the under 65 and the 65 and over age cohorts.
Recommendation 2:
The dependent variable for the estimation of the MLC coefficients should be age/sex standardised cost ratios for short-stay (less than half a year) inpatients and outpatients MHLD hospital activity (for the relevant age cohort).
Recommendation 3:
The MLC coefficients should be estimated using cost utilisation ratios calculated as an average of the latest 3 years of data.
Recommendation 4:
The MLC coefficients should be estimated using Intermediate Geography as the geographical unit.
Recommendation 5:
The MLC coefficients should be estimated using linear functional form without transformations.
Recommendation 6:
Needs indicators for the under 65 age cohort should be:

· SIMD employment domain

· SIMD crime domain

· Hospital stays (continuous inpatient stays) due to alcohol misuse

· Standardised mortality ratio for ages under 65 with mental health as cause of death
Recommendation 7:
The needs indicators for the 65 and over age cohort should be:
· Standardised mortality ratio for 65+ years; all causes of death

· Hospital stays (continuous inpatient stays) due to alcohol misuse

Recommendation 8:
The MLC adjustment updating schedule should take account of the timing of the release of updated data for the independent variables (e.g. SIMD)
Hereafter this will be referred to as the ‘proposed model’.
3.
Aim
This paper presents the impact of introducing the proposed model on NHS Board target shares; 2013/14 NRAC target shares (which are available in Appendix B) are used as a baseline to which the impact is measured against as they are the most recent available.  Similarly we have incorporated the most recent data available in every aspect of the proposed model, full details in Appendix C.  The magnitude of the impact is characterised in two ways: the change in board shares of the total in percentage point (pcp) terms; and, the proportionate change in the shares of individual boards. 
4.
Key Points
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Ayrshire & Arran 7.362% 7.435% 0.07% 1.00%

Borders 2.097% 2.084% -0.01% -0.58%

Fife 6.900% 6.901% 0.00% 0.02%

Greater Glasgow & Clyde 24.006% 24.062% 0.06% 0.23%

Highland 6.362% 6.445% 0.08% 1.30%

Lanarkshire 10.875% 10.923% 0.05% 0.44%

Grampian 9.679% 9.701% 0.02% 0.22%

Orkney 0.433% 0.439% 0.01% 1.45%

Lothian 14.861% 14.710% -0.15% -1.02%

Tayside 7.837% 7.749% -0.09% -1.12%

Forth Valley 5.510% 5.463% -0.05% -0.84%

Western Isles 0.623% 0.634% 0.01% 1.84%

Dumfries & Galloway 2.999% 2.996% 0.00% -0.09%

Shetland 0.457% 0.457% 0.00% -0.02%


· The impact analysis has demonstrated that the proposed model causes the largest proportionate increase in the target shares of NHS Western Isles, NHS Orkney and NHS Highland.  

· The proposed model causes the largest proportionate decrease in the target shares of NHS Tayside, NHS Lothian and NHS Forth Valley.

· The difference in final target shares relative to each Health Board’s previous share ranges from -1.12% (NHS Tayside) to +1.84% (NHS Western Isles) across the 14 geographical Health Boards.
· The difference in absolute final target shares ranges from -0.15pcp (NHS Lothian) to +0.08pcp (NHS Highland) across the 14 geographical Health Boards.
· Under the proposed model, the predicted MHLD healthcare need has decreased for the following four Health Boards relative to the Scottish average: NHS Borders, NHS Lothian, NHS Tayside and NHS Forth Valley. The converse is true for the remaining 10 Health Boards.
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Table   1 : NRAC overall target shares in 13/14 vs. proposed model shares   Note: Figures rounded .   Impact arrow is based on the proportionate change to a  health board’s share.  


5.
Analysis

The impact of introducing the proposed changes to the MLC MHLD model on the NRAC target shares are outlined below.

The NRAC overall target shares are the final shares produced by the NRAC formula which are used to inform the Scottish Government when allocating the healthcare budget.  All shares stated in this analysis are target shares and are therefore not necessarily the exact share each board receives.
5i.
Additional Needs Adjustment due to Morbidity and Life Circumstances

The proposed update refers to Mental Health and Learning Difficulties (MHLD) only.  Restricted to this hospital programme, NHS Western Isles shows the largest increase in MHLD MLC index moving from 8.9% below the Scottish average to 5% above, while NHS Tayside has the largest decrease moving from 2.9% above the Scottish average to 4.9% below (Table 2).  
Table 2: Morbidity and Life Circumstances indices by Mental Health and Overall.
	NHS Board
	MHLD MLC Index 13/14
	MHLD MLC Index: proposed model
	Difference
	Overall MLC Index 13/14
	Overall MLC Index: proposed model
	Difference

	Ayrshire & Arran
	0.999
	1.070
	0.072
	1.010
	1.020
	0.010

	Borders
	0.887
	0.856
	-0.031
	0.893
	0.888
	-0.005

	Fife
	0.935
	0.939
	0.005
	0.973
	0.973
	0.000

	Greater Glasgow & Clyde
	1.154
	1.167
	0.013
	1.102
	1.105
	0.003

	Highland
	0.886
	0.969
	0.082
	0.936
	0.947
	0.011

	Lanarkshire
	0.973
	1.009
	0.036
	1.049
	1.054
	0.005

	Grampian
	0.886
	0.903
	0.017
	0.917
	0.919
	0.002

	Orkney
	0.845
	0.952
	0.108
	0.912
	0.927
	0.015

	Lothian
	0.992
	0.927
	-0.065
	0.965
	0.955
	-0.010

	Tayside
	1.029
	0.951
	-0.077
	0.970
	0.959
	-0.011

	Forth Valley
	0.982
	0.927
	-0.055
	0.992
	0.984
	-0.008

	Western Isles
	0.911
	1.050
	0.139
	0.965
	0.984
	0.020

	Dumfries & Galloway
	0.884
	0.886
	0.001
	0.941
	0.941
	0.000

	Shetland
	0.829
	0.836
	0.007
	0.901
	0.901
	0.000

	Scotland
	1.000
	1.000
	-
	1.000
	1.000
	-


Notes: Figures rounded
The MLC indices of the other hospital care programmes remain unchanged.  It should be noted that the community index is composed of hospital indices as a proxy and thus will be impacted too.  Across all Hospital and Community programmes aggregated, NHS Tayside receives the largest decrease in overall MLC index relative to the Scottish average moving from 3.0% below the Scottish average to 4.1% below while Western Isles receives the greatest relative increase moving from 3.5% below the Scottish average to 1.6% below (Figure 1).
Figure 1: NRAC overall MLC index: Baseline 13/14 vs. ‘Proposed Model’.

[image: image2.emf]NRAC Overall MLC Index

0.875

0.925

0.975

1.025

1.075

1.125

Ayrshire & Arran

Borders Fife

Greater Glasgow & Clyde Highland Lanarkshire

Grampian Orkney

Lothian

Tayside

Forth Valley

Western Isles

Dumfries & Galloway Shetland

NHS Board

Index: Scottish average = 1

Baseline 13/14 

Proposed Model


It should be noted that the overall MLC index is multiplied by the age-sex index and the raw NHS Board population to produce these intermediate adjusted population shares and so it is not surprising that the boards which receive the greatest increase and decrease in target shares are not identical to those altering most noticeably in terms of the overall MLC index. NHS Ayrshire and Arran and NHS Highland see the largest increase in target shares compared to 13/14 allocation year while NHS Lothian and NHS Tayside see the greatest decrease in target shares (Table 3).
Table 3: NHS Board Age-sex and MLC adjusted shares.
	NHS Board
	Age-sex and MLC adjusted share 13/14 [1]
	Age-sex and MLC adjusted share; proposed model [2]
	Absolute

Difference
% point

 [2] – [1]

	Ayrshire & Arran
	7.36%
	7.44%
	0.08%

	Borders
	2.07%
	2.06%
	-0.01%

	Fife
	6.94%
	6.94%
	0.00%

	Greater Glasgow & Clyde
	24.35%
	24.41%
	0.06%

	Highland
	5.94%
	6.02%
	0.07%

	Lanarkshire
	10.98%
	11.03%
	0.05%

	Grampian
	9.67%
	9.70%
	0.02%

	Orkney
	0.37%
	0.38%
	0.01%

	Lothian
	15.03%
	14.88%
	-0.15%

	Tayside
	7.86%
	7.78%
	-0.09%

	Forth Valley
	5.54%
	5.50%
	-0.05%

	Western Isles
	0.53%
	0.54%
	0.01%

	Dumfries & Galloway
	2.95%
	2.95%
	0.00%

	Shetland
	0.39%
	0.39%
	0.00%


Notes: Figures rounded.
These shares are then multiplied by the Excess costs adjustment indices to produce the overall NRAC target shares as illustrated in Section 5ii.
5ii.
Overall NRAC Target Shares

Ten NHS Boards receive an increase in their target shares while NHS Borders, NHS Lothian, NHS Tayside and NHS Forth Valley receive a decrease compared to 13/14 allocations.  The Health Board with the greatest increase in target share from the proposed model is NHS Highland at +0.08pcp while NHS Lothian receives the greatest decrease in shares at -0.15pcp compared to 13/14 target allocations (Table 3).  

Table 4: NRAC overall target shares in 13/14 vs. proposed model shares
Notes: Figures rounded.
Impact arrow is based on the proportionate change to a health board’s share.
NHS Fife, NHS Dumfries & Galloway and NHS Shetland all see practically no change in their target share (Table 4).  The relative differences in shares however, show a slight increase for NHS Fife and a slight decrease for NHS Dumfries & Galloway and NHS Shetland (Figure 2). 
NHS Orkney and NHS Western Isles are two Boards with a modest increase in overall shares at +0.01pcp (Table 3), but with a large relative increase in shares at almost 1.5% and 1.84% greater compared to their 13/14 allocations (Figure 2).

Figure 2: Difference in overall target shares in 13/14; absolute and relative to Health Board
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3
Conclusion
The analysis has demonstrated that the implementation of the recommendations for the MLC adjustment to the NRAC formula has the greatest proportionate impact for NHS Western Isles, NHS Orkney, NHS Highland and NHS Ayrshire & Arran, all of which see an increase in their target share compared to the current NRAC model.  NHS Tayside, NHS Lothian, NHS Forth Valley and NHS Borders are also notably impacted by changes to the MLC adjustment with these Boards receiving a decrease in target shares compared to the current NRAC model.  The remaining Boards are impacted to a lesser extent with two receiving a decrease and four receiving an increase in target shares.
The impact analysis does not indicate any anomalies with the proposed recommendations (face validity check) and therefore TAGRA are invited to:

1) Discuss the findings with reference to TAGRA’s core criteria (see Appendix D)
2) Confirm the recommendations of the following MLC model for MHLD in future NRAC formula updates from 2013:

· Population separated into two age cohorts: 0-64 years and 65+ years. (no sex separation)

· MHLD outpatients and inpatients with length of stay <183 days used as a proxy for all MHLD hospital patients (both age cohorts); no community.
· Calculations remain at intermediate geography level but now with three year average of utilisation data

· Dependent variable remains expressed as a cost ratio of actual costs incurred/expected costs given the age/sex demographic of a neighbourhood.

· Needs index for 0-64 year age cohort is comprised of sum of z scores of:

· SIMD employment domain

· SIMD crime domain

· Hospital stays (continuous inpatient stays) due to alcohol misuse

· Standardised mortality ratio for 0-64 years of age with mental health as cause of death

· Needs index for 65 and over age cohort is comprised of sum of z scores of:

· Standardised mortality ratio for 65+ years; all causes of death

· Hospital stays (continuous inpatient stays) due to alcohol misuse

· Supply variables remain the same for both age cohorts:

· Measure of inpatient and outpatient access

· Health board dummies

Information Services Division

March 2013
Appendix A - The Current Model

Prior to the work of the MLC subgroup, the MLC model for MHLD was of the following format:

1) No age/sex separation of the data.

2) Age/sex standardised cost ratios for all MHLD hospital inpatients and outpatients used as the dependent variable for estimation of MLC coefficients (no length of stay restrictions implemented)
3) MLC coefficients estimated using cost utilisation ratios calculated from the most recent year of data.
4) MLC coefficients estimated using Intermediate Geography as the geographical unit.
5) MLC coefficients estimated using log transformation of the dependent variable.
6) Needs indicators (for all ages) are:

a. % living in social rented housing (source: SNS 2001)

b. % living in lone person households (source: Census 2001)

c. % receiving SDA (source: SNS 2004)
7) The MLC adjustment updating schedule should be every 3 years for a full review and update.
Appendix B – NRAC Target Shares and Indices (13/14 baseline model).

Table B1: NRAC 13/14 Target Shares.
	Health Board
	 Population Share
	 Age-sex share 
	Age-sex and MLC share
	Overall share

	Ayrshire & Arran
	6.91%
	7.29%
	7.36%
	7.36%

	Borders
	2.15%
	2.32%
	2.07%
	2.10%

	Fife
	6.99%
	7.13%
	6.94%
	6.90%

	Greater Glasgow & Clyde
	22.91%
	22.10%
	24.35%
	24.01%

	Highland
	5.93%
	6.35%
	5.94%
	6.36%

	Lanarkshire
	10.64%
	10.46%
	10.98%
	10.88%

	Grampian
	10.66%
	10.55%
	9.67%
	9.68%

	Orkney
	0.38%
	0.41%
	0.37%
	0.43%

	Lothian
	16.34%
	15.58%
	15.03%
	14.86%

	Tayside
	7.74%
	8.11%
	7.86%
	7.84%

	Forth Valley
	5.64%
	5.59%
	5.54%
	5.51%

	Western Isles
	0.49%
	0.55%
	0.53%
	0.62%

	Dumfries & Galloway
	2.79%
	3.14%
	2.95%
	3.00%

	Shetland
	0.43%
	0.43%
	0.39%
	0.46%


Table B2: NRAC 13/14 Indices

	Health Board
	 Population Share
	Age-sex index
	MLC index
	Excess cost index
	Overall index

	Ayrshire & Arran
	6.91%
	1.055
	1.010
	1.000
	1.065

	Borders
	2.15%
	1.079
	0.893
	1.013
	0.975

	Fife
	6.99%
	1.020
	0.973
	0.995
	0.988

	Greater Glasgow & Clyde
	22.91%
	0.964
	1.102
	0.986
	1.048

	Highland
	5.93%
	1.072
	0.936
	1.070
	1.073

	Lanarkshire
	10.64%
	0.983
	1.049
	0.991
	1.022

	Grampian
	10.66%
	0.989
	0.917
	1.001
	0.908

	Orkney
	0.38%
	1.066
	0.912
	1.158
	1.126

	Lothian
	16.34%
	0.954
	0.965
	0.989
	0.910

	Tayside
	7.74%
	1.048
	0.970
	0.997
	1.012

	Forth Valley
	5.64%
	0.990
	0.992
	0.994
	0.977

	Western Isles
	0.49%
	1.119
	0.965
	1.177
	1.270

	Dumfries & Galloway
	2.79%
	1.125
	0.941
	1.016
	1.075

	Shetland
	0.43%
	1.017
	0.901
	1.168
	1.071


Appendix C - Proposed model: data sources
Cost ratios: actual costs / expected costs. The actual costs incurred are national average costs by specialty sourced from the Costs Book while expected costs are created by computing cost per head for each age-sex group and then applying these to the neighbourhood’s population.  Cost ratios are an average of data over 3 financial years (09/10, 10/11, 11/12).
Needs variable – under 65 age group: sum of z scores of the following variables:
· SIMD employment domain, source: SIMD 2012

· SIMD crime domain, source: SIMD 2012

· Hospital stays (continuous inpatient stays) due to alcohol misuse, source Health domain of SIMD 2012, data is average of four years (2007, 2008, 2009, 2010) and sourced from SMR01.
· Standardised mortality ratio for under 65s with mental health as cause of death taken as an average over three calendar years (2009, 2010, 2011), source: GRO.  Note mental health can be recorded in the primary cause or any of the nine ‘other causes’.

Needs variable – 65 and over age group: sum of z scores of the following variables:

· Hospital stays (continuous inpatient stays) due to alcohol misuse, source: Health domain of SIMD 2012, data is average of four years (2007, 2008, 2009, and 2010) and sourced from SMR01.
· Standardised mortality ratio for 65 and over, all causes of death*, source: GRO. Data is an average over three calendar years (2009, 2010, 2011)
*Note the Standard mortality ratio for 65 and over with mental health as cause of death only was not robust enough for use in this analysis and so was expanded to all causes of death.

Supply variables: Health Board Dummies and measures of inpatient and outpatient access have not been updated here.
Appendix D – TAGRA Core Criteria

	Equity
	The primary consideration should be to achieve the greatest possible accuracy in capturing the cost implications of variations in need across the country, in order to develop a formula that delivers the greatest possible equity of access to health services.

	Practicality
	Use should be made of good-quality, routinely-collected data, in order to produce an administratively feasible formula that can be readily updated.

	Transparency
	The rationale informing the formula’s methodology should be explicable and any judgements should be made explicit, although this should not lead to over-simplification of details which might add precision to the methods.

	Objectivity
	The formula should as far as possible be evidence-based, using as necessary the full range of available robust data. 

	Avoiding perverse incentives
	The formula should guard against perverse incentives and any negative consequences which might threaten the integrity of the data.

	Relevance
	There is a need to avoid the dangers of extrapolation and to make explicit where hard information is being used about one aspect of a service to make some assumption about an area where information is less good or absent.

	Stability
	There should be a reasonable degree of year-to-year stability in the data sources feeding in to the formula.

	Responsiveness
	The formula should result in shifts in the allocation of resources in response to changes in the need for healthcare services.

	Face validity
	The outcome of any changes to the formula should be subjected to a 'common-sense' check.











