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TAGRA – MLC SUBGROUP – Mental Health & Learning Difficulties

Under 65s modelling: Stage 4 results

1.
Background

The MLC Subgroup has previously decided to proceed with the following model, referred to as the short stay index model, to predict healthcare need for the Mental Health and Learning Difficulties care programme for the under 65s:

· Dependent variable: age/sex standardised cost ratios for under 65s (actual costs/expected costs) for outpatient and short stay (defined as <= 182 days) MH&LD hospital activity.
· Needs variables: z scores of SIMD employment domain, SIMD crime domain, hospital admissions due to alcohol use and standardised mortality ratios (SMR) for the under 65s with Mental Health as cause of death have been summed to produce one single needs index referred to as the short stay index.

· Supply variables: health board dummies and measure of inpatient and outpatient access.
Discussions around the appropriate time span and geography base (stage 3 of the work programme) are currently ongoing and so this paper presents results based on the assumption of the group agreeing on intermediate geographies and 3 year averaged data.  
This paper is in line with stage 4 of the work programme and aims to determine whether urban/rural markers should be included in the model to predict healthcare need. 
2.
Scope of Analysis

The urban/rural markers for consideration in this paper are:
Highland fourfold urban/rural markers:

· 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 areas - 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 areas - 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:

· Urban – as defined above.

· Rural – accessible rural areas, remote small towns and remote rural areas combined.

There are therefore three models considered throughout this paper, the ‘short stay index model’ which has no urban/rural markers, the ‘Highland marker model’ which adds the Highland fourfold urban/rural markers to the short stay index model and the ‘Twofold marker model’ which adds the twofold urban/rural markers to the short stay index model.
3.
Main Analysis
With regards to the effect on the coefficient of the short stay needs index; the inclusion of either type of urban/rural markers does not produce a significant difference at the 5% level (Table 1).

Table 1: Effect of urban/rural markers on needs variable: short stay index.
	 Model
	Needs  index coefficient
	Robust standard error
	Significantly different at 5% level?

	short stay index (no markers)
	0.117
	0.0059
	n/a

	Highland markers
	0.114
	0.0060
	no

	Twofold markers
	0.115
	0.0059
	no


As for the coefficients for the urban/rural markers themselves, the results are shown in Table 2 below.  Note that the marker coefficients are estimated (and should be interpreted) as the difference between the specific urban-rural category and the urban category.  The coefficient for the rural marker in the twofold marker model is significant at the 1% level (Table 2).  Although the accessible rural and remote rural markers are significant at the 5% level (Table 2), the remote small towns marker is not significant at this level and so it is doubtful that the Highland markers model is able to capture urban/rural need appropriately.
Table 2: Assessing the slopes and significance of urban/rural markers.
	Highland marker model
	Marker coefficient
	Robust standard error
	P-value

	accessible rural
	-0.154
	0.0322
	0.000

	remote small towns
	0.063
	0.0624
	0.317

	remote rural
	-0.110
	0.0430
	0.011

	 
	 
	 
	 

	Twofold marker model
	Marker coefficient
	Robust standard error
	P-value

	rural
	-0.115
	0.0301
	0.000

	 
	 
	 
	 


In order to explore the predictive power of the three models (no markers/ Highland markers/ twofold markers), fitted model values have been compared to actual values from individual years and 3 year averaged data.  Two measures of the difference between fitted values and actual values have been used here: averaging absolute differences (with population as weight) and averaging squared differences (with population as weight).  The measure of absolute differences treats each distance as equal whereas squared differences are more sensitive to outliers.  The actual and predicted values for the relevant urban-rural categories are taken from the full model estimated across all geographies. Best values are shown in bold. 
Table 3: Differences between model predictions and actual values. 

	Weighted average of absolute differences 
	Weighted average of squared differences 

	Scotland
	 
	 
	 
	 
	Scotland
	 
	 
	 
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.325
	0.348
	0.355
	0.268
	No markers
	0.189
	0.222
	0.222
	0.132

	Highland markers
	0.325
	0.347
	0.351
	0.266
	Highland markers
	0.187
	0.220
	0.218
	0.130

	Twofold markers
	0.325
	0.348
	0.352
	0.267
	Twofold markers
	0.188
	0.221
	0.219
	0.131

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Urban
	 
	 
	 
	 
	Urban
	 
	 
	 
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.333
	0.359
	0.364
	0.278
	No markers
	0.202
	0.241
	0.236
	0.144

	Highland markers
	0.337
	0.362
	0.364
	0.280
	Highland markers
	0.202
	0.240
	0.234
	0.143

	Twofold markers
	0.337
	0.362
	0.364
	0.280
	Twofold markers
	0.203
	0.241
	0.234
	0.144

	 
	
	
	
	
	 
	
	
	
	 

	Accessible Rural
	 
	 
	 
	 
	Accessible Rural
	 
	 
	 
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.281
	0.282
	0.311
	0.229
	No markers
	0.128
	0.122
	0.157
	0.083

	Highland markers
	0.260
	0.265
	0.283
	0.204
	Highland markers
	0.114
	0.116
	0.146
	0.073

	Twofold markers
	0.263
	0.268
	0.289
	0.206
	Twofold markers
	0.116
	0.116
	0.147
	0.074

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Remote Small Towns
	 
	 
	 
	Remote Small Towns
	 
	 
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.398
	0.413
	0.408
	0.298
	No markers
	0.243
	0.248
	0.276
	0.142

	Highland markers
	0.411
	0.404
	0.397
	0.302
	Highland markers
	0.240
	0.241
	0.254
	0.131

	Twofold markers
	0.397
	0.416
	0.408
	0.309
	Twofold markers
	0.250
	0.260
	0.292
	0.153

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Remote Rural
	 
	 
	 
	 
	Remote Rural
	 
	 
	 
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.257
	0.285
	0.289
	0.192
	No markers
	0.101
	0.139
	0.120
	0.061

	Highland markers
	0.242
	0.274
	0.281
	0.182
	Highland markers
	0.094
	0.138
	0.117
	0.058

	Twofold markers
	0.243
	0.276
	0.284
	0.184
	Twofold markers
	0.095
	0.137
	0.117
	0.058

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	All Rural Areas
	
	
	
	
	All Rural Areas
	
	
	
	 

	 
	2007
	2008
	2009
	3 year average
	 
	2007
	2008
	2009
	3 year average

	No markers
	0.295
	0.306
	0.322
	0.231
	No markers
	0.141
	0.149
	0.167
	0.087

	Highland markers
	0.282
	0.292
	0.302
	0.215
	Highland markers
	0.131
	0.144
	0.157
	0.079

	Twofold markers
	0.281
	0.296
	0.309
	0.218
	Twofold markers
	0.134
	0.147
	0.164
	0.083

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


At Scotland level and in urban areas, the predictive power between the three models is very similar (Table 3).  For rural areas however, some predictive power is gained using urban/rural markers with the Highland model producing the smallest values in most cases.

Finally, the adjusted R2 between all three models is very similar (Table 4).  The Highland marker model achieves the highest R2, but the explanatory power added is less than 1% greater than the short stay index model with no urban/rural markers.  
Table 4: Goodness of fit across models, Scotland wide.

	 
	Adjusted R2
	Added explanatory power

	No markers
	60.09%
	43.46%

	Highland markers
	60.75%
	44.12%

	Twofold markers
	60.46%
	43.83%


4.
Discussion

Urban-rural markers are not currently 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 inclusion of urban/rural markers in the modelling does not diminish the predictive power or explanatory power of the short index stay model, but nor does it improve on it much.  
If urban/rural markers were to be included in the model, the way they would be incorporated into the MH&LD MLC adjustment would be to add the coefficient of the relevant categories to the end of the existing needs formula.  For example, in the case of the twofold marker model, a slope of 0.114 (Table 1) would be used for the short stay index (instead of 0.117 in the model with no markers) and for rural areas (accessible rural/remote small towns/remote rural) -0.115 would be added (Table 2, twofold rural coefficient).  For urban areas, the added coefficient is zero.
In previous subgroup meetings, many possible differences between urban and rural areas with regards to MH&LD healthcare need have been discussed. For example, urban areas may be more likely to be resident to populations with higher healthcare need (e.g. ethnic minorities, homeless), but rural areas may treat more cases as inpatients rather than day cases due to travel distances making same-day discharges unsuitable for the patient.  There was also some speculation that individuals in rural areas may move to urban areas to access treatment, but that it should be remembered here that we have only data for hospital activity and so cannot take into account community services which perhaps intuitively rural areas would be keen to employ to combat this issue.  From these arguments, it is unclear whether to then expect urban/rural markers to increase or decrease predicted healthcare need for rural areas.
We should also consider the consistency of our decisions throughout this work programme.  For example, health board dummies and measure of inpatient and outpatient access are included in the short stay index model despite not being significant themselves as supply is felt to be an important determinant of utilisation if health care.  For the under 65s in particular, SMR (under 65s, mental health as cause of death) was not originally in the recommended model in the stage 2 paper (TMLC19), but upon the subgroup’s request for further analysis, it was then included with similar increase in R2 observed here (less than 1%) but with the strength of being, intuitively, an important determinant of health care need.
5.
Conclusion 
Given the conflicting arguments around what differences in health care need would intuitively be expected between urban and rural areas and the weak statistical evidence to support the inclusion of urban/rural markers, the subgroup is asked to discuss our recommendation: not to include urban/rural markers.
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