Fair Shares for Health in Scotland: Paper TMLC14

TAGRA MLC: MHMLC Indicators of need
Since the last meeting of the sub-group email exchanges between members have raised issues around the modelling of additional needs.  Much of the discussion centred on the choice of the indicators of need.  

For the benefit of members, this note attempts to summarise the examination of indicators of need which has been undertaken for the <65 cohort.  It draws on the papers discussed at the sub-group (largely TMLC08 and TMLC10) and the minutes of the discussions.  The following section sets out the indicators which have been included in the modelling; the subsequent section reports on the findings and discussion of results. 
Members should note however that the choice of indicators will have to be reassessed with the new dependant variable (see paper TMLC12), should that approach be agreed. 

Indicators of Need:

The modelling seeks to “explain” variation in the (age-sex adjusted) utilisation of healthcare across local areas by relating that variation to variables representing the socio-economic determinants of morbidity.  These variables – the ‘indicators of need’ are the key element in the model.  However, the model also contains variables to control for other factors which influence the utilisation of health care, such as the supply of health services.  
Paper TMLC05 outlined a range of potentially relevant indicators and noted that “the preference of the analytical team is to select indicators which have a theoretical link to MH&LD difficulties, rather than to undertake a data mining exercise to identify indicators which may be not clearly connected to MH&LD but which perform well in a statistical sense in a cross-sectional analysis … [and] … would recommend the use of indicators which are updated on a regular basis.” 
The range of indicators of need which were included in the regressions are set out in the table below, according to the model versions.  
As well as the variables in the table the group considered using the Acute index (limiting long term illness, standardized mortality ratio <75) – but did not pursue it for two reasons: first, TRIBAL SECTA had already examined and dismissed this index for mental health; second, one of the two components is very old (census 2001) while the other one also reflects population up to 75, while we are looking at populations for the under 65s.  Note also that there is a mortality ratio restricted to 0-64 yr olds and restricted to mental health in the “range of indicators” model.

Table: Summary of indicators of needs models

	Model name
	Included indicators of need
	Comment

	Reference model
	· % of social rented housing; 
	The reference model tries to mimic the existing model as closely as possible using currently available indicators.

	
	· % receiving single adult discount;
	

	
	· % claiming benefits:

(severe disability allowance; income benefit, employment and support allowance).
	

	Deprivation model
	· SIMD
	Summary measure of deprivation

	Range-of-indicators model
	· all individual components of deprivation:

(health deprivation, access deprivation, crime, employment, income, education, housing)
	Deprivation modelled using the individual components of the SIMD (i.e. unrestricted) plus other indicators.  

	
	· standardized mortality ratios for ages 0-64 with mental health as cause of death
	

	
	· job seeker’s allowance rates
	

	Alcohol/Drugs model
	· hospital admission due to alcohol;
	Alcohol and drugs only

	
	· hospital admission due to drugs
	

	Alcohol, Drugs and Deprivation model
	· hospital admission due to alcohol;
	Alcohol, drugs and deprivation in combination

	
	· hospital admission due to drugs
	

	
	· SIMD
	


Urban/rural variables were also tested in the form of:
· Twofold urban/rural markers (SGURC2); 
· Urban/rural markers developed by NHS Highland (4 categories – urban, accessible rural, remote small towns, remote rural)

In addition to indicators of need the models also incorporated supply variables to control for the effects of supply on demand.  These included: 
· Inpatient access, 
· outpatient access, 
· access deprivation, 
· driving time to nearest GP, 
· health board dummy variables.
In general the models were each run in three versions:

· un-transformed cost ratios;

· square root transformed cost ratios;

· log transformed cost ratios (and, in addition, a double log version).

Results and Discussion:
The reference, SIMD and ‘range of indicators’ models all had broadly the same overall adjusted R2.  

Unsurprisingly the ‘range of indicators’ model preformed best (though not by much) as it included many needs indicators.  A strength of the model seemed to be better performance in the rural areas, however, this was due to the indicators having different signs in different areas.  However, further analysis revealed that the better performance in rural areas comes from the fact that the second model allows for different impacts of employment deprivation and income deprivation.  While it predicts an increase of Mental Health utilization with rising employment deprivation, it predicts a decrease with rising income deprivation. Thus, in this model the income deprivation index serves as a correction for the impact of the employment deprivation.  Regression on separate parts of Scotland revealed further that this pattern is not uniform: for remote small towns and for remote rural areas positive signs are obtained for both employment and income deprivation. As a result, the second set of indices cannot be considered further. 

This effectively resulted in changing this model into an “Employment deprivation” model (the only needs index being employment deprivation) as the performance of this index alone was just a little worse than the “lots of indicators” model.  It was noted that the reference model and the employment deprivation model both heavily rely on benefits.  This is therefore a limitation of these models as the benefit system is subject to frequent change. 
Discussion on the issue of hospital admissions related to alcohol and drugs noted that this was not an ideal approach to the analysis, as hospital activity data was being used to predict hospital activity data, albeit two different types were being used. The performance of the indicator was also not particularly good, and indeed worse than the reference model.  The subgroup agreed with the concerns over the use of admissions data, and agreed not to pursue this data further
. 
The subgroup agreed that, of the available options, the overall SIMD index was the best performing, avoiding the problems associated with employment variables, more updatable than the reference model, and providing a simple and parsimonious specification.  It was agreed to proposed to TAGRA that SIMD be used on the basis of the research to date, but to note that different data sources could be explored if TAGRA wished to extend the analysis.

Urban/rural markers did not seem to make a noticeable impact on the slope – preliminary decision to drop them (subject to agreement with absent member).

The supply variables were not found to be significant, but unlike the urban/rural indicators it was thought that supply variables are required, in principle, to ensure correct specification. 
� At that time the combination of alcohol and deprivation had not been discussed. Following email exchanges relating to the role of alcohol and drugs the ‘alcohol and drugs deprivation’ model was run.  Linear regression results for models with SIMD alone and with SIMD plus alcohol and drugs yielded the same adjusted R2.





