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The NRAC Formula: Cost Specifications, Cost Ratios and Costing Methods

1. Introduction:
1. This note sets out the definitions of the acute costs and cost ratios used to run the NRAC formula and describes the costing methodology used to estimate those costs.  It also lists a number of issues which are relevant to the choice between alternative costing methodologies. 

2. A key distinction to bear in mind is that between ‘cost’ (= expenditure) and ‘unit cost’ (= expenditure divided by the number of activities or episodes of care funded by that expenditure).  

3. The basic geographical/population unit of analysis in the NRAC formula is the data zone: in general costs are estimated for a data zone.  In some contexts other geographical categories are used for the formula: for simplicity this note refers only to data zones.  

4. Costs are generally estimated using the most recent available data on the health care services provided to data zone populations and the expenditure incurred to provide those health services.  The following sections assume that a unit cost per episode has been calculated: the particular method used to calculate that unit cost is set out in Section 4 below.  

5. Note that the specifications and explanations given here are intuitive, rather than a precise account of the calculations undertaken by the formula programmes.  They are also selective, largely referring to inpatients, though the general principles apply across acute.  For additional clarity some cost specifications are set out in algebraic notation in the annex. 

2. NRAC Cost Definitions:
6. The NRAC formula segments the cost of providing health care into two broad dimensions: the need (or volume of activity/services required) dimension and the unit cost dimension (the unit cost of providing those services in different geographies).

7. The need dimension is further broken down into two elements: the element relating to the age and sex composition of the local population and the element relating to the morbidity and life circumstances (MLC) of the local population.

8. Estimating the MLC and excess cost formula indices requires three separate costs to be estimated for each data zone (DZ): first, a (notional) cost reflecting the expected need, given the age and sex composition of the local population; second, a (notional) cost reflecting the total actual need of the local population; third the (actual) cost reflecting the unit costs of delivering the services required by the local population.  These three costs are outlined below. 

Cost A: The age sex related (expected) need:
9. This represents the cost of treatment which is expected to arise in a data zone, given the age and sex structure of the local population.

10. The first step is to calculate the national average costs by sex and age cohort (20 age bands).  Broadly, this is equivalent to taking the total Scottish expenditure for each sex and age cohort and dividing that expenditure by the total population size in each sex and age cohort category.  This yields an estimate of the average costs of treating a male or a female of a specific age (band) in Scotland.  Graphical presentations of these estimates are known as ‘cost curves’.  

11. [bookmark: _GoBack]The formula then calculates the ‘expected’ costs based on age and sex for each DZ by multiplying the national average age and sex costs by the number residents in each age-sex category in each DZ. 

Cost A: The age sex related (expected) need:

1. Calculate the national average costs by sex and age cohort;
2. Apply these sex and age cohort costs to the local DZ population age and sex structure to get the expected costs for that DZ based on the age and sex of its population.

Cost B: The actual need (activity costed at national unit costs):

12. However, the actual need will vary relative to the age-sex expected need, depending on the health of the local population.  Some local populations will be more healthful than the Scottish average for their age-sex composition, some local populations will have greater morbidity than the average for their age.  

13. This actual need is represented by costing actual DZ activity at national unit costs.  The national unit costs are used so that variation in need across DZ can be separated from the variation in unit costs of delivering services. 

Cost B: The actual need (activity costed at national unit costs):

1. Calculate the national average unit costs for episodes of care in each speciality;
2. Multiply the episodes of care provided to residents of the DZ by the national average unit cost by speciality to get the actual care provided at national unit costs.

Cost C: The actual cost (activity costed at local unit costs):

14. The third cost is the actual cost of treating patients from a data zone.  This is simply the costs of all the episodes of care provided to patients from the data zone, irrespective of where they were treated. 

Cost C: The actual cost (activity costed at local unit costs):

1. Calculate the unit costs of care by speciality by hospital (the local unit costs);
2. Multiply these local unit costs by the episodes of care provided to residents of the DZ to get the actual costs of care provided at local costs.


3. NRAC Cost Ratios:

Morbidity and Life Circumstances Effect:
15. The MLC analysis assesses the variation in actual need relative to the level of need which would be expected given the age and sex composition of the local population.  That variation in need relative to the expected age-sex effect is attributed to the morbidity and life circumstances of the local population. 

16. The cost ratio used for the MLC analysis is therefore B/A.


MLC Cost Ratio 
= Cost B / Cost A = actual need (national unit costs) / age sex related need


Unavoidable Excess Cost Adjustment:
17. The unavoidable excess cost adjustment assess the variation in the unit costs of delivering care across different urban-rural geographies.

18. The cost ratio used in the excess cost adjustment is therefore C/B


Excess Costs Adjustment Cost Ratio 
= Cost C / Cost B = actual cost (local unit costs) / actual need (national unit costs)



4. NRAC costing methodology:
19. This section describes the NRAC method for attaching a cost to episodes of acute care.  The method is a computationally straightforward way of combining activity and expenditure data.  

20. Activity data including the number of episodes and the length of stay for each episode, in each speciality and hospital, are obtained from the SMR (and SBR) datasets.  

21. Expenditure by speciality is obtained from the Costs Book e.g. SFR 5.3 for inpatients.  The cost book speciality expenditure is split into fixed costs and variable costs, using national factors which vary by speciality and which were estimated for the NRAC work.

22. The activity and expenditure data by speciality are integrated as follows: the total speciality fixed cost is divided by the number of episodes to obtain an estimate of the fixed cost of each episode; the total speciality variable cost is divided by the total number of days of care provided, to get an average cost per day.  

23. Each individual patient episode is costed as the sum of the fixed cost element plus the variable cost (which is the average speciality variable cost per day multiplied by the length of stay for the individual episode).  The speciality episode costs are aggregated to the diagnostic groups used in the formula.  

24. For the calculation of ‘B’ cost estimates, national average (i.e. across all hospitals) fixed and variable (per day) unit costs by speciality are used.  For the calculation of ‘C’ cost estimates, individual speciality fixed and variable unit costs are used. 

5. Issues to consider:
25. This section identifies a number of issues which are relevant to the choice of costing methodology or relate to the specific implementation of any particular costing methodology.  

Episode based activity:
26. In the NRAC formula the episode is used as the unit of activity.  However, we know that recording practice varies across Scotland such that some hospitals will record a larger number of episodes than other hospitals for the same course of treatment.  

27. In contrast the Scottish National Tariff is based on the cost of patient 'spells of care within the same specialty', specifically to address inconsistencies caused by differences in recording practice between Boards, mainly around the recording of patients transferring between critical care significant facilities.

Extent of averaging:
28. The fixed and variable (per day) unit costs are calculated as averages for each speciality (either national averages, i.e. across all hospitals with that speciality for the ‘B’ cost or local averages, i.e. for a speciality in an individual hospital for the ‘C’ cost).  The variable unit costs are applied to the length of stay (LOS) for the individual episode.  

29. This means that differences in case complexity between episodes is captured only by differences between speciality and differences in length of stay.  Given the probability of systematic variation in case complexity along the profile represented by indicators of need it may be desirable to consider the scope better to capture differences in case complexity. 

Inter-health board flows of patients:
30. The NRAC formula target shares are calculated on the basis of the relative funding that health boards require to provide health care for their resident populations.  In some cases this treatment is provided by other health boards and the board of residence pays the board of treatment for the healthcare provided.  However, costing the treatment of cross-health board patients (XBF) is not on the basis of the NRAC costing methodology.  Some boards use the Scottish National Tariff but others e.g. NHS GG&C and NHS Lothian use specific costing models.  The reason that boards use alternative costing methods is their desire to have more accurate costing cross-border charging.  

31. To the extent that there is a gap between the costs estimated by the NRAC method and the costs actually used to price XBF, the formula may not be accurately reflecting the actual treatment costs which boards incur.  There may therefore be merit in considering whether examining XBF costing could inform thinking on the formula costing methodology.

Multi-morbidity:
32. We may be able to improve the extent to which the formula reflects variation in need, such as multi-morbidity, by better capturing variation in case complexity between data zones.  At present, within specialities, differences in case complexity is captured by differences in length of stay: we could compare the efficacy of LOS as a case mix adjustment with alternatives such as Healthcare Resource Groups (HRG).  

33. An important pre-requisite for calculating national costs is the use of a classification which groups similar (homogeneous) types of health care activity, in order to achieve a meaningful unit cost.  The present formula method uses the speciality as the primary category for grouping activity.  We could however, use HRG as the classification as HRG codes can be attributed on the basis of SMR information (and are currently applied to PLICS costs).  This would provide a much more detailed case-mix complexity indicator than is currently available.  Though it is important to note that such a cost would not pick up differences in LOS in the MLC cost ratio – rather they would appear in the excess cost ratio.

Summary of issues:
34. For the ‘episode vs spell’ issue the key question is whether the use of episodes introduces systematic bias in the costings which could be eliminated without undue additional complexity by, for example using spells as the activity unit.  

35. For the other three issues the key question is whether we can improve the case-mix complexity captured in the formula and do so without a disproportionate increase in the complexity of the formula run or reduction in transparency.  In principle a costing more sensitive to case complexity would improve the capacity of the formula to pick up systematic differences in case-complexity across DZ, associated with differences in the indicators of need.  



 

Annex: Algebraic notation:


The national cost applied to episode i in speciality j of hospital k is:



The local cost applied to episode i in speciality j at hospital k is:



Where:

 is the national average fixed cost for speciality j
 is the fixed cost for speciality j at hospital k
 is the variable cost per day for speciality j at hospital k
 is the length of stay for the episode

The costs for the data zone are calculated by allocating each episode to a data zone of residence and summing across the n episodes in the data zone:

Data zone activity costed at national costs:


Data zone activity costed at (actual) local costs:


