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TAGRA – MLC SUBGROUP – Mental Health & Learning Difficulties 
65 and over modelling: Stage 3 results

Background

At the last meeting of the MLC subgroup in October 2012 it was decided to take forward the following model in order to predict health care need for the Mental Health & Learning Difficulties (MH&LD) programme for the age group over 65:

Model 5 (SMRAlc): 

· needs indicators: standardised mortality ratio for the over 65s (SMR), hospital admissions due to alcohol (Alc)
· supply variables: inpatient access, outpatient access, NHS Board dummies

· dependent variable: age/sex standardised cost ratios for ages 65+ based on outpatient and short stay (less than half a year of stay) inpatient MH&LD hospital activity

The next step involved examining time span (3 years aggregation vs. 1 year only) and geography (datazone vs. intermediate geography) for the selected model. A summary of the analysis is presented below.
Summary - Geography
Scotland is divided into 6505 datazones and 1235 intermediate geographies. Modelling on datazone level will decrease the model fit as it increases volatility. Running Model SMRAlc on datazone level and on 3 years’ aggregation of data gives an adjusted R2 of 10.4% (poor fit), compared to 24.4% at intermediate geography level. These values are very similar to those obtained for the previous models including long stay patients (see paper TMLC09). Since previously the MLC subgroup decided to dismiss modelling on datazone level due to the poor fit, the same decision can be upheld for the new model using new cost ratios. More details can be found in Annex A.
Recommendation: To choose intermediate geographies as geography.

Summary – Time Span

The Model SMRAlc contains two needs indices. Correlation between these two indices makes a comparison of slopes over time very difficult, since they need to be evaluated jointly. To overcome this problem, and in line with current NRAC methodology, these two indices have been combined into one single mental health indicator (via sum of z-scores). The new model containing only one combined indicator will be called “Model SMRAlc_combined”. The slopes of the newly formed indicator have been examined over time. Here it was found that the slopes for single years are all close enough (applying a 95% confidence interval) to the slope of the aggregated 3 years. However, model fit and explanatory power is substantially decreased for single years. More details can be found in Annex B.
Another way of examining the influence of time span is to compare model predictions with actual cost ratios. This has been done for both Model SMRAlc and Model SMRAlc_combined. In both cases it can be seen that the 3 years’ aggregated model prediction is closest to the actual cost ratios of single years if one disregards “same year” predictions to actual values. More details can be found in Annex B.
 Recommendation: To choose a 3 year aggregation as time span.

Note on combined indices

The current NRAC methodology combines several indicators to one single indicator in summing up their z-scores. Thus, Model SMRAlc_combined will be the relevant model for the age group 65+. A quick look at model performance and predictive power (see Annexes A and B) seems to suggest that Model SMRAlc_combined is Scotland wide just as good as Model SMRAlc.
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Annex A - Geography
The following table shows the model fit of the Model SMRAlc as measured with the adjusted R2 (values ranging from 0% to 100% where 100% denotes the perfect fit). The fit is displayed for datazones and intermediate geographies for the years 2007, 2008, 2009 and aggregated 2007-2009.
Table A.1 – Adjusted R2 of Model SMRAlc
	 
	2007
	2008
	2009
	aggregated 2007-2009

	datazone
	4.8%
	4.9%
	4.2%
	10.4%

	intermediate geography
	13.0%
	15.9%
	12.9%
	24.4%


The following table shows the additional explanatory power of the needs variables (SMR and Alcohol) for the Model SMRAlc. The additional power is measure as difference of the adjusted R2 of the full model as displayed in Table A.1 and the adjusted R2 of the model where the needs variables have been removed. The values are displayed for datazones and intermediate geographies for the years 2007, 2008, 2009 and aggregated 2007-2009.

Table A.2 – Additional explanatory power of needs variables in Model SMRAlc
	 
	2007
	2008
	2009
	aggregated 2007-2009

	datazone
	2.4%
	2.4%
	2.4%
	6.1%

	intermediate geography
	4.0%
	5.7%
	5.2%
	9.7%


While the additional explanatory power is already quite modest for the combination intermediate geography/aggregated 2007-2009, disaggregation in time or space makes it look even poorer.

The next table shows the number of neighbourhoods with no MH&LD outpatient/short-stay inpatient hospital activity in given time spans. There are 1235 intermediate geographies and 6505 datazones in Scotland (where one datazone has no population).

Table A.3 – Count of neighbourhoods with no activity
	 
	2007
	2008
	2009
	aggregated 2007-2009

	datazone
	1339
	1162
	1137
	226

	intermediate geography
	6
	9
	4
	0


Annex B – Time Span

To compare slopes over time, a new model (SMRAlc_combined) has been created. 
Model  SMRAlc_combined: 

· needs indicator: mhld_65plus (sum of z scores of “standardised mortality ratio for the over 65s (SMR)” and “hospital admissions due to alcohol (Alc)”)
· supply variables: inpatient access, outpatient access, NHS Board dummies

· dependent variable: age/sex standardised cost ratios for ages 65+ based on outpatient and short stay (less than half a year of stay) inpatient MH&LD hospital activity

The following table shows the change of the slope for the needs index mhld_65plus for different time spans, along with model fit and additional explanatory power.
Table B.1 – Change of slope of needs index in Model SMRAlc_combined

	 
	2007
	2008
	2009
	aggregated 2007-2009

	coefficient mhld_65plus
	0.083
	0.100
	0.095
	0.094

	robust std error mhld_65plus
	0.012
	0.011
	0.011
	0.009

	significantly different to aggregated time span (level 5%)?
	no
	no
	no
	n/a

	model fit (adj. R2)
	13.0%
	15.9%
	13.0%
	24.3%

	additional explanatory power
	4.0%
	5.8%
	5.3%
	9.6%


As to be expected, both model fit and additional explanatory power are increased for the 3 year aggregated time span. The slopes of the single years are all within the 95% confidence interval of the slope of the aggregated time span. The robust standard error is smallest for the aggregated time span. For these reasons, the 3 years aggregation looks best for the data in this table.
In order to examine the predictive power of the models, model values have been compared to actual values. The resulting differences have been treated in two ways: one is to average over the absolute values of the differences (with population as weight), and the other one is to average over the squared differences (with population as weight). The absolute values treat each distance equally, while the squared values punish outliers more than small deviations.
Values are shown for the two models SMRAlc and SMRAlc_combined. Model predictions from 2007, 2008, 2009 and the aggregation 2007-2009 have been compared to actual values from 2007, 2008, 2009 and the aggregation 2007-2009. The values on the diagonal (meaning “year of fitted model” is equal to “year of actual values” are always best and are printed in italic. For any given year of actual values the best result off the diagonal is printed in bold face.

Table B.2 – Model SMRAlc, absolute differences of predictions and actual values

	Model SMRAlc

	weighted average of absolute differences (weight: population of year with actual values)

	

	 
	year of actual values

	year of fitted model values
	2007
	2008
	2009
	aggregated 2007-2009

	2007
	0.432
	0.448
	0.452
	0.320

	2008
	0.442
	0.433
	0.448
	0.317

	2009
	0.445
	0.438
	0.442
	0.315

	aggregated 2007-2009
	0.435
	0.433
	0.442
	0.309


Table B.3 – Model SMRAlc, squared differences of predictions and actual values

	Model SMRAlc

	weighted average of squared differences (weight: population of year with actual values)

	

	 
	year of actual values

	year of fitted model values
	2007
	2008
	2009
	aggregated 2007-2009

	2007
	0.321
	0.324
	0.342
	0.169

	2008
	0.337
	0.307
	0.334
	0.166

	2009
	0.337
	0.313
	0.328
	0.166

	aggregated 2007-2009
	0.326
	0.307
	0.327
	0.160


Table B.4 – Model SMRAlc_combined, absolute differences of predictions and actual values

	Model SMRAlc_combined

	weighted average of absolute differences (weight: population of year with actual values)

	

	 
	year of actual values

	year of fitted model values
	2007
	2008
	2009
	aggregated 2007-2009

	2007
	0.432
	0.448
	0.452
	0.320

	2008
	0.442
	0.433
	0.448
	0.317

	2009
	0.445
	0.438
	0.442
	0.315

	aggregated 2007-2009
	0.435
	0.434
	0.442
	0.310


Table B.5 – Model SMRAlc_combined, squared differences of predictions and actual values

	Model SMRAlc_combined

	weighted average of squared differences (weight: population of year with actual values)

	

	 
	year of actual values

	year of fitted model values
	2007
	2008
	2009
	aggregated 2007-2009

	2007
	0.321
	0.324
	0.342
	0.169

	2008
	0.337
	0.307
	0.334
	0.166

	2009
	0.337
	0.313
	0.328
	0.166

	aggregated 2007-2009
	0.326
	0.308
	0.328
	0.160


For all models it is the case that the aggregated time span is most predictive for the actual values of the single years, disregarding the diagonal values. Thus, here again the aggregated time span model performs best.
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