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TAGRA MLC SUBGROUP
Paper TMLC01 – The current MLC Adjustment for Mental Health and Learning Difficulties
This paper describes the current Morbidity and Life Circumstances (MLC) adjustment for mental health and learning difficulties within the NRAC formula.

The NRAC formula aims to calculate fair target shares for all 14 territorial health boards in breaking down health care need for each data zone based on statistical characteristics. This is done in 4 steps.

Step 1: For every data zone we calculate population projections, expressed as population share with 100% being the total population in Scotland.

Step 2: For every data zone the population share is adjusted according to their age/sex profile (where data zones with a higher than average proportion of elderly residents will experience an increase in their age/sex adjustment).

Step 3: The next step is to adjust the population shares for morbidity and life circumstances. This comprises accounting for additional costs due to deprivation; however the term “life circumstances” should be understood more generally. The aim of this subgroup is to review this step for the Mental Health and Learning Difficulties hospital care programme.
Step 4: The final step looks into unavoidable excess costs for service delivery. For example, it is more costly to run a hospital in a rural setting as the number of patients is low.

The current MLC adjustment was developed by TRIBAL SECTA (“Technical Report D: Review of Morbidity and Life Circumstances”, available at http://www.nrac.scot.nhs.uk/research.htm) in 2006. Using the same methods as recommended by TRIBAL SECTA, ISD undertook an update of the MLC factors in 2010 (TAGRA(2010)17 – MLC update.doc; available at:http://www.tagra.scot.nhs.uk/meetingpapers.html). Further key documents on the NRAC formula can be found at the above mentioned web pages as well.
Methodology
The MLC adjustment is determined using linear regression. For the Mental Health & Learning Difficulties programme, one year’s data from the following specialties is aggregated and evaluated together across all ages: 
· General psychiatry (G1);

· Child psychiatry (G21);

· Adolescent psychiatry (G22);

· Psychiatry of old age (G4); and

· Learning difficulties (G5).

For every intermediate geography cost ratios are created by comparing actual costs to costs expected for the given age/sex profile of the neighbourhood. To obtain these ratios activity is costed at national level. The aim of the regression analysis is to predict these cost ratios.
In order to predict health care need, a needs index is created for every intermediate geography. The needs index can be understood as a neighbourhood’s profile capturing relevant health and deprivation information. The current needs index for Mental Health & Learning Difficulties is the unweighted sum of z-scores of the following:
· % social rented housing (census 2001)
· % people in one person households (census 2001)
· % claiming severe disability allowance (discontinued)

Note that the Severe Disability Allowance (SDA) is discontinued with no like-for-like replacement.

NHS Board dummy variables and supply variables are created and incorporated into the regression model in order to be able to filter out differences in health service use due to different service structure and access rather than due to morbidity and life circumstances.

A regression analysis run on the data as described above yields a linear function calculating expected health care need from the needs index over and above age/sex adjustment for every intermediate geography. As the NRAC formula calculates need at data zone level, each data zone inherits the MLC adjustment from the intermediate geography it belongs to.
More detailed information can be found in Annexes A to C.
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Annex A
Data used for the current Mental Health & Learning Difficulties regression analysis

Geography: intermediate geography

Time span: 1 year’s data

Age/Sex separation: none; data is aggregated for all age/sex groups

Activity data: all hospital activity from specialties G1 (General Psychiatry), G21 (Child Psychiatry), G22 (Adolescent Psychiatry), G4 (Psychiatry of Old Age), G5 (Learning Difficulties)

Costing: all data is costed with national average costs by specialty for one year.

Population: GROS mid-year population estimates for intermediate geographys

Expected costs: Costs which are obtained by applying the age/sex costs per head for the Mental Health & Learning Difficulties care programme to an intermediate geography’s age/sex profile

Cost ratios: ratio between occurred costs and expected costs by intermediate geography; ratios are log-transformed prior to the regression
Needs index: unweighted sum of z-scores of
· % social rented housing (census 2001)

· % people in one person households (census 2001)

· % claiming severe disability allowance (discontinued)

Supply variable: IPAX (sums up inverse squared distances from intermediate geography centroids to inpatient facilities, weighted by the number of inpatient episodes by facility; additionally a 10 km buffer is added to the distance to prevent distances from being too close to zero)
Supply variable: OPAX (sums up inverse squared distances from intermediate geography centroids to outpatient facilities, weighted by the number of outpatient episodes by facility; additionally a 10 km buffer is added to the distance to prevent distances from being too close to zero)

NHS Board dummies: There are 13 indicator functions marking membership of intermediate geographies for different NHS boards. As some intermediate geographies are not fully contained in one single NHS board, the mapping is by majority of residents. The 13 NHS Boards with indicator functions are fitted relative to the 14th NHS Board.
Annex B
The current regression equation looks as follows:
Y = const + α*X + Σi<14 (βi*Hi) + γ*SIN + δ*SOP
Where

Y is the log transformed cost ratio for Mental Health & Learning Difficulties
X is the needs index

Hi is a NHS Board dummy (meaning 1 for intermediate geographies belonging to the given NHS Board and 0 otherwise) for 0<i<14
SIN is the inpatient supply variable IPACX

SOP is the outpatient supply variable OPACX

Ordinary Least Square linear regression gives us values for 

Const: the constant term of the linear equation

α: needs index coefficient

βi: NHS dummy coefficients for 0<i<14

γ: inpatient supply coefficient

δ: outpatient supply coefficient

From all the obtained values only the needs index coefficient α is used in order to calculate the MLC adjustment for every intermediate geography. The other values are interpreted to stand for influences of utilization of health services which are not due to health care need.
AnneX C
Current values for the equation

Table 1: Needs Index Coefficients and Constants

	Index name
	Index Coefficient
	Standard Error
	Standardized Coefficient
	Significance

	Needs Index
	0.157
	0.007
	0.507
	<0.001

	NHS Board dummies
	From -19.53 to 0.331
	varies
	From -0.291 to 0.107
	Most values are 0.002 or less

	Inpatient Supply
	0.000
	0.000
	-0.261
	0.315

	Outpatient Supply
	0.000
	0.000
	0.243
	0.345


The goodness of fit of the regression model is often measured by the adjusted R2 value. The values range from 0% to 100% where 100% stands for a perfect fit.

The adjusted R2 value for the full model is 46.4%, the added explanatory power of the needs index is 23.6%. 
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