Fair Shares for Health in Scotland: Paper TMLC12

TAGRA  MLC Subgroup: MHMLC Modelling update 

1. This note sets out recent developments in the analysis for the Morbidity and Life Circumstance (MLC) adjustment in Mental health.  Section one reports the findings analysis of the regression outliers and makes recommendations for future work.  Section two raises an issue with the funding of cross-border transfers of long-stay mental health patients.  Section three provides the views of the Analytical Support Team (AST) on the choice of functional form.  Members are asked for their views on the most appropriate way to develop the MLC analysis and to note the advice on functional form.  
AST recently discussed these issues with Professor Matt Sutton who was a member of the NRAC and has recently joined TAGRA.  He provided useful advice which we have incorporated in this note and he was strongly supportive of the approach to functional form outlined below.  
Summary tables noting the outcomes of work previously undertaken and indicating which are robust to the proposed changes to the analysis are in the Annex.  
1. Mental Health MLC Outlier analysis:
2. At the recent meeting of the sub-group, members expressed concern at three ‘outlier’ observations apparent in the charts (presented in paper TMCL10) and asked for further analysis to understand the reasons for these outliers.  
3. Exploration of the data showed that these three worst outliers for the under 65s contain hospital facilities for mental health (see Table 1 below). 

Table 1: Mental Health MLC Regression Outliers <65
	DATAZONE
	NHS Board
	IZ name
	simdscore
	simdrank
	Remark

	S01005048
	Tayside
	Gannochy and Walnut Grove
	9.28583
	4850
	Contains Murray Royal Hospital

	S01005739
	Lanarkshire
	Carstairs, Carstairs Junction and Carnwath
	30.5459
	1543
	Contains state hospital

	S01003169
	GG&C
	Pollok South and West
	15.367
	3543
	Contains Leverndale Hospital


4. Close examination of the data showed that there were a number of other outliers which were characterised by the presence of mental health facilities.  It also became apparent that an important driver for outliers appears to be the number of long-stay patients - defined as a patient with an episode of at least 183 days (half a year – the NRS  threshold for changing residency).  
5. Investigation of the records for these long-stay patients showed that a significant proportion had an identical hospital datazone and patient datazone.  Specifically around 6.3% of long stay activity for the under 65s had a patient datazone identical to the hospital datazone.  This proportion was found to vary by hospital (a range of 0% to 27.8%) and by board (see data in Table 2 below).  
6. This suggests that there are differences in coding practices between hospitals and that a varying proportion of data records do not provide an address of origin of the patient. 
Table 2: Ratio of activity (count of episodes) in the year 09/10 showing the same hospital and patient datazone (< 65 patients)

	NHS Board of treatment
	Long Stay %
	Short Stay %
	Outpatients %

	Ayrshire & Arran
	4.4
	0.1
	3.6

	Borders
	0.0
	0.4
	5.6

	Fife
	6.8
	0.5
	1.4

	Greater Glasgow & Clyde
	4.2
	0.4
	0.9

	Highland
	1.8
	1.0
	9.7

	Lanarkshire
	4.4
	0.8
	1.1

	Grampian
	9.5
	1.2
	2.6

	Orkney
	n/a
	n/a
	12.9

	Lothian
	4.7
	1
	2.1

	Tayside
	19.1
	0.9
	5.1

	Forth Valley
	11.0
	0.9
	1.4

	Western Isles
	0.0
	8.7
	3.8

	Dumfries & Galloway
	13.9
	0.2
	3.6

	Shetland
	n/a
	n/a
	0.0

	Scotland
	6.3
	0.7
	2.6


Note: The outpatient “same datazone” ratio sits somewhere in between the longstay and shortstay ratio, and the interpretation of this is unclear. It might again show different coding practices, or it might show the need of outpatients to move closer to their place of treatment.

7. This potentially creates a problem for the analysis.  The regression is intended to establish the relationship between the need for mental health treatment (represented by utilisation) and the characteristics of the local socio-economic environment (represented by the needs indices).  However, if the patient’s address is recorded as the hospital address then a higher level of incidence (patients in a hospital) is erroneously attributed to the relevant data zone.  As the level of incidence of mental health is very much higher than that implied by the needs indicators, this shows up as an outlier in the regression results.  
8. It is not necessarily the case that the existence of these outliers will bias the estimated coefficients (which represent the relationship between mental health care utilisation and the needs indicators).  However, we are concerned that the pervasiveness of the effect, coupled with the fact that it is not randomly distributed across the health boards could be an issue.  We therefore believe that we need to Undertake additional analysis. 
9. One response might be to adjust the equation, possibly by adding a more direct supply variable, however this would remain compromised by the fact that the proportion of patients coded as living at the hospital varies in a non-random way across the country.  
10. In order to avoid this data coding problem we propose omitting long-stay patients from the analysis and using rest of the data (short stay and outpatients) on the incidence of mental health utilisation as a proxy for all mental health treatment.  The key assumption is that relative short stay plus outpatients utilisation would provide a reasonably good representation of the relative need for all mental health utilisation.  That is, where total mental health utilisation is high, short stay and outpatients utilisation will also be high and vice versa.  If this is the case we would be able to ensure a better statistical relationship between the indicators of need and the variation in the treatment of mental health problems.  

11. Note that the over 65s are similarly affected by this coding practice as reflected in an email exchange.  Across Scotland there are 9% of long-stay patients over 65 whose datazone is identical to the treating facility’s datazone. The ratios vary from 0% to almost 53% by hospital.
12. Work has already been undertaken to recalculate the cost ratios for the analysis so, if the group agrees with this approach, the work could proceed rapidly.  The suggested work programme is outlined in the table below. 
Table 3: Suggested work outline with new dependant variable
	Steps:
	Age under 65
	Age 65 and over

	1.
	Reconsider needs indicators with data zones and 3 yr time span
	Reconsider needs indicators with inter-mediate geography and 3 yr time span

	2. 
	Assess time/geography with chosen needs indicator
	Assess time with chosen needs indicator

	3.
	Check urban/rural markers with best model from steps 1&2
	Check urban/rural markers with best model from steps 1&2


Do sub-group members agree with the approach of omitting long-stay patients to estimate the statistical relationship between the indicators of need and mental health treatment?

2. Funding Long-Stay Patients:

13. Reflection on the coding of long-stay patients has prompted consideration of the method of funding long-stay mental health patients who are subject to cross-border transfer.  According to the document ‘Establishing the Responsible Commissioner: Guidance for NHS Scotland’ the health board of origin continues to fund an inpatient until discharge, but only funds a patient receiving NHS continuing care for 6 months, at which point responsibility switches to the board of treatment (i.e. where the patient is now deemed to be resident).  

14. We do not know how boards negotiate cross-border payments in practice.  It may be the case that the receiving board (of treatment) will apply charges which reflect the likelihood that they will become responsible for treatment after the first six months: feed back on this point from members would be welcome.  

15. If the board of the patient’s origin pays only the standard rate for treatment and only for the first six months, then we have to consider whether the current allocation of funds is appropriate.  At present funding is allocated broadly to the board of residence of the population – i.e. the board of origin.   
16. The importance of this issue will depend on the prevalence of cross-border flows.  Given that long stay patients account for around 55% of the total mental health costs for the under 65s it could be significant.  Preliminary assessment of the SMR04 data suggests that cross-border flows account for at least 6% of long-stay patients under 65 and at least 2% of long-stay patients aged 65 and over.  
17. There are a number of options for dealing with this issue:

1) We could ignore it and continue to allocate funding as at present.  This could be a practical option if we could ascertain that it was not putting an excessive burden on boards who are net recipients of long-stay mental health patients.  
2) We could explore the feasibility of establishing a separate (non-formula) method of funding long-stay mental health.  This could be difficult to implement (in the absence of relevant precedents) and would run contrary to the spirit of NRAC.  It could also change the incentives facing boards – as they would no longer become responsible for patients after they had been in treatment for 6 months.  However we should also note that, at present, it would appear that there is a disincentive to the establishment of long-stay mental health facilities within boards.   
3) We could explore the feasibility of changing the commissioning guidance so that the health board of origin remains responsible for the patient until they are discharged.  
The group are invited to provide their views on which of these options should be explored.  

3. Functional Form:
18. At recent meetings the group have discussed the merits of alternative functional forms for the regression equations.  The Analytical Support Team have reflected on the advantages and disadvantages of the alternative approaches and have decided to recommend the use of linear models only for future analysis.  
19. The main reasons for this decision are as follows:

1. Predictive power: A key objective of the analysis for the formula is that of predicting need in the range of varying local environments across Scotland.  Research has shown that the linear approach performs equally well in terms of prediction than alternatives.  
2. Simplicity and transparency: In line with core criteria of TAGRA the linear approach is the more transparent in allowing us to trace though the implications of variation in the needs index to variation in the predicted value.  

3. Resource constraints: Comparing alternative functional forms is difficult and therefore time consuming.  Even if a specific functional form is judged better with a particular set of variables, a change in the variables will require the comparison of functional to be made again.  The discussion of the outliers provides an example: because of the discovery of the effect of the mental health facilities the entire analysis has to be re-run.  If we were to test the alternative functional forms again it would multiply the analysis and therefore the resources or time required for the work.  
The group are asked to note the view of AST on the choice of functional form and the intention to go forward with the analysis on the basis of a linear approach  
Annex: 

1. The MLC sub-group have engaged in a substantial discussion of a number of issues relating to the revision of the MLC adjustment for mental health and some decisions made on the groups approach.  AST are now recommending changing the dependant variable used in the analysis from (a cost ratio based on) total mental health care provision to total mental health care provision excluding long-stay mental health provision.  

2. This annex raises the question of which of the decisions already taken are robust to the change in the dependant variable and which would have to be re-considered in the light of further analysis using the new dependant variable.  

3. The tables below list the issues which have been included (in the report to TAGRA), set out the group’s position and make an assessment of whether this work needs to be re-considered (if it had been agreed).  

4. Sub-group members are asked to check if they are content with the list of issues (are any missing) the characterisation of the group’s position and give a view on whether the issue should be reconsidered using the new dependant variable. 

Table 1: Analysis relating to patients aged <65
	Issue
	Group’s view
	Effect of new variable

	Geography – IG vs DZ
	Not agreed
	Re-consider

	Time period – 1 yr or 3
	Favoured 1 year
	Re-consider

	Needs Indicator
	Favoured SIMD
	Re-consider

	Functional form
	Not agreed – further work
	No longer relevant

	Urban/rural markers
	Agreed to omit
	Check at end

	Supply Variables
	Agreed to keep
	No change


Table 2: Analysis relating to patients aged 65 and over
	Issue
	Group’s view
	Effect of new variable

	Geography – IG vs DZ
	Use IG (DZ unstable)
	No change

	Time period – 1 yr or 3
	No decision
	Re-consider

	Needs Indicator
	Not agreed
	Re-consider

	Functional form
	Not agreed – further work
	No longer relevant

	Urban/rural markers
	Agreed to omit
	Check at end

	Supply Variables
	Agreed to keep
	No change


