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TAGRA – MLC SUBGROUP – Mental Health & Learning Difficulties 

65 and over modelling: Stage 3 results

Background

The MLC subgroup 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 65+:

Model 5 (SMRAlc_combined): 

· needs indicator: mhld_65plus (sum of z-scores of “standardised mortality ratio for ages 65+” (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 discussions about the right time span and geography are still ongoing. This paper assumes “3 years aggregation” as time span, and “intermediate geographies” as geography. It might give a flavour of results to be expected if the subgroup decides on time span or geography differently.
The fourth step of the analysis involves examining the benefits of adding rural markers to the model. Two kinds of rural markers have been considered:

· Highland urban/rural markers with the following categories:

· Urban areas: settlements of at least 10k people or at least 3k people within 30 min drive to a settlement of at least 10k people.
· Accessible rural: settlements of less than 3,000 people and within a 30 minute drive time of a settlement of 10,000 or more.
· 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.

· 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.

· Twofold urban/rural markers with the following categories:

· Urban areas: as above.
· Rural areas: all the other non-urban categories, i.e., accessible rural, remote small towns, remote rural.
 A summary of the analysis is presented below.
Summary 
At present urban-rural markers are not included in the Mental Health MLC.  This suggests that we would require sufficient evidence of urban-rural distinctions in order to justify the additional level of complexity implied by the introduction of urban-rural coefficients.  In addition it is desirable that we use needs indicators, which on their own explain variation in need. 

The modelling results suggest that the above urban/rural markers don’t do any good or any harm. The overall adjusted R2 is almost identical between models with or without urban/rural markers, and the slope of the needs index “mhld_65plus” does not change much. Also, the overall predictive power is very similar on Scotland level. If one breaks down the predictive power by urban/rural category, then one gets a slight improvement for the rural categories. This is simply due to the fact that the impact of the markers on the slope is very small, thus producing similar predictions for the urban category, while moving the predictions for rural areas closer to the observed urban/rural cost split. Lastly, it should be mentioned that in the model using the  Highland urban/rural categories only the “accessible rural” marker was significant, while the “remote small towns” and “ remote rural” markers were not significant.
More details can be found in Annex A.

Recommendation: To not include urban/rural markers.
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Annex A
Recall the following definitions of urbanity and rurality:
· Highland urban/rural categories:

· Urban areas: settlements of at least 10,000 people or at least 3,000 people within 30 min drive to a settlement of at least 10,000 people.
· Accessible rural: settlements of less than 3,000 people and within a 30 minute drive time of a settlement of 10,000 or more.
· 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.

· 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.

· Twofold urban/rural categories:

· Urban areas: as above.

· Rural areas: all the other non-urban categories, i.e., accessible rural, remote small towns, remote rural.

Based on the Model SMRAlc_combined, the following variations have been considered:
· Model “No_marker”, which is identical to Model SMRAlc_combined.

· Model “Highland_marker”, which is Model SMRAlc_combined enriched with indicator variables for the categories “accessible rural”, “remote small towns” and “remote rural”.

· Model “Twofold_marker”, which is Model SMRAlc_combined enriched with an indicator variable for “rural areas”.

The next table shows the model fit and added explanatory power of the needs index for the Models “No_marker”, “Highland_marker” and “Twofold_marker”. Model fit is measured with the adjusted R2 (values ranging from 0% to 100% where 100% denotes the perfect fit). The additional power measures the difference of the adjusted R2 of the full model as displayed in the first column and the adjusted R2 of the model where the needs variables have been removed. The fit is displayed for intermediate geographies , and the time span is an aggregation of the years 2007-2009. The urban/rural markers are understood as needs variables, contributing to the added explanatory power.
Table A.1 – Adjusted R2 and added explanatory power of Model SMRAlc_combined with different urban/rural markers
	 
	 
	added explanatory power of needs variables

	 
	adjusted R2
	

	No_marker
	24.3%
	9.6%

	Highland_marker
	24.7%
	10.1%

	Twofold_marker
	24.6%
	10.0%


The values are shown here are very close together, thus not giving sufficient justification to add urban/rural markers.
The next table shows the impact of adding urban/rural markers on the needs coefficient and robust standard error of the needs index “mhld_65plus”.

Table A.2 – impact of adding urban/rural markers on the needs index “mhld_65plus”

	 
	 
	 
	Coefficient significantly different from "No_marker" value for slope (5% level)?

	 
	Needs coefficient
	robust standard error
	

	No_marker
	0.0944
	0.0087
	n/a

	Highland_marker
	0.0895
	0.0087
	no

	Twofold_marker
	0.0862
	0.0358
	no


As can be seen from the table, the needs coefficients are all not significantly different from each other at the 5% level. Here again, no incentive is given to add urban/rural markers.
The following table shows slopes and robust standard errors for urban/rural indicator variables in different models.  Note that the marker coefficients are estimated (and should be interpreted) as the difference between the specific urban-rural category and the urban category.  
Table A.3 – slopes and significance of urban/rural markers

	Model "Highland_marker"
	 
	 
	 
	 

	 
	
	
	
	
	 

	 
	 
	robust standard error
	
	
	 

	 
	Marker coefficient
	
	remark
	 
	 

	accessible rural
	-0.119
	0.038
	significant at 1% level

	remote small towns
	0.008
	0.074
	not significant at 5% level

	remote rural
	-0.063
	0.058
	not significant at 5% level

	 
	
	
	
	
	 

	Model "Twofold_marker"
	
	
	
	 

	 
	
	
	
	
	 

	 
	 
	robust standard error
	
	
	 

	 
	Marker coefficient
	
	remark
	 
	 

	rural
	-0.086
	0.036
	significant at 2% level


Two of the three urban-rural variables in four-fold “Highland_marker” model are not significant at the 5% level. One of them, “remote small towns” is even not significant at the 90% level, and the other one, “remote rural areas”, is insignificant. This renders the “Highland_marker” model as an unlikely candidate for capturing urban/rural needs.
In the two-fold model the rural marker coefficient is significant only at the 5% level.
Predictive Power:

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 aged 65+ as weight), and the other one is to average over the squared differences (with population aged 65+ as weight). The absolute values treat each distance equally, while the squared values punish outliers more than small deviations.

Values are shown for the three models “No_marker”, “Highland_marker” and “Twofold_marker”. Model predictions from these three models have been compared to actual values from 2007, 2008, 2009 and the aggregation 2007-2009.  Models are estimated across all intermediate geographies and the predictive power is calculated for urban-rural categories by selecting predicted and actual values for that category only.  Best values are highlighted in boldface.
Table A.4 – Predictive power of different models
	Weighted average of absolute differences, Scotland
	Weighted average of squared differences, Scotland

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.435
	0.434
	0.442
	0.310
	No_marker
	0.326
	0.308
	0.328
	0.160

	Highland_marker
	0.434
	0.432
	0.440
	0.308
	Highland_marker
	0.325
	0.306
	0.327
	0.159

	Twofold_marker
	0.435
	0.433
	0.441
	0.309
	Twofold_marker
	0.325
	0.307
	0.327
	0.160

	Weighted average of absolute differences, urban areas
	Weighted average of squared differences, urban areas

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.438
	0.434
	0.441
	0.312
	No_marker
	0.325
	0.314
	0.330
	0.161

	Highland_marker
	0.440
	0.436
	0.441
	0.312
	Highland_marker
	0.324
	0.314
	0.329
	0.160

	Twofold_marker
	0.440
	0.436
	0.441
	0.312
	Twofold_marker
	0.324
	0.314
	0.329
	0.160

	Weighted average of absolute differences, accessible rural areas
	Weighted average of squared differences, accessible rural areas

	
	

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.447
	0.436
	0.431
	0.296
	No_marker
	0.338
	0.276
	0.302
	0.151

	Highland_marker
	0.433
	0.406
	0.414
	0.281
	Highland_marker
	0.336
	0.260
	0.298
	0.144

	Twofold_marker
	0.435
	0.418
	0.419
	0.285
	Twofold_marker
	0.334
	0.265
	0.298
	0.145

	Weighted average of absolute differences, remote small towns
	Weighted average of squared differences, remote small towns

	
	

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.447
	0.382
	0.490
	0.318
	No_marker
	0.299
	0.241
	0.391
	0.171

	Highland_marker
	0.448
	0.386
	0.495
	0.325
	Highland_marker
	0.297
	0.239
	0.395
	0.171

	Twofold_marker
	0.455
	0.378
	0.492
	0.322
	Twofold_marker
	0.312
	0.245
	0.395
	0.178

	Weighted average of absolute differences, remote rural areas
	Weighted average of squared differences, remote rural areas

	
	

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.374
	0.471
	0.440
	0.304
	No_marker
	0.335
	0.340
	0.306
	0.163

	Highland_marker
	0.371
	0.468
	0.435
	0.299
	Highland_marker
	0.335
	0.341
	0.305
	0.163

	Twofold_marker
	0.370
	0.464
	0.433
	0.297
	Twofold_marker
	0.335
	0.338
	0.304
	0.162

	Weighted average of absolute differences, all rural areas
	Weighted average of squared differences, all rural areas

	 
	
	
	
	
	 
	
	
	
	 

	 
	2007
	2008
	2009
	3yr average
	 
	2007
	2008
	2009
	3yr average

	No_marker
	0.425
	0.436
	0.446
	0.303
	No_marker
	0.329
	0.289
	0.321
	0.159

	Highland_marker
	0.417
	0.421
	0.437
	0.295
	Highland_marker
	0.328
	0.281
	0.320
	0.155

	Twofold_marker
	0.419
	0.424
	0.438
	0.296
	Twofold_marker
	0.330
	0.283
	0.320
	0.157


On Scotland level the predictive powers of all the models are extremely close together. Looking at rural areas, a little predictive power is gained through adding urban/rural markers. However, this is due to the fact that the impact of the markers on the slope is very small, thus producing similar predictions for the urban category, while moving the predictions for rural areas closer to the observed urban/rural cost split. 

