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Wednesday 14th May 2014

Analysis comparing the current NRAC and PLICS costing methods
Introduction 

1. The current costing methodology used within the NRAC formula is under review. The patient level information costing system (PLICS) methodology is being considered as an alternative approach to costing.

2. This paper provides the results of the analysis carried out by ISD Scotland comparing the current NRAC and PLICS costing methods. The analysis includes comparisons of cost ratios and regression outputs using the two methods. 
3. The analysis based on the current method was carried out using 2011/12 costs and activity data; whilst the PLICS method analysis used the 2011/12 patient costed file provided by the IRF team.  The analyses included within this paper have been calculated at both data zone and intermediate zone levels.

KEY POINTS
Intermediate zone analysis:
· There are significant strong positive correlations between the two sets of cost ratios, which provide some indication that there are no major differences between the two methods.

· The linear regression results and residual plots suggest that the PLICS method* (see note on page 3) produces a slightly better fit.
Data zone analysis: 

· Analysis at data zone level produces a poor model fit due to low/no volume activity in some data zones. 
· There is a high level of skewness associated with the costs ratios produced by the two methods.

BACKGROUND
Costing Methods

4. Current NRAC Costing Method: Costs are split into fixed and variable costs. The fixed/variable cost split for each specialty ( see ANNEX E) is based on the percentage split derived from regression analysis of 2012/13 Cost Book data carried out by ISD in April 2014. This method is an updated version of the method used during the NRAC review (See ANNEX D & ANNEX E for more information about the data and methods used).
5. PLICS Costing Method: The PLICS method was developed by NHS Highland to allow hospital costs to be attributed to patient activity in a very detailed way reflecting key cost drivers such as length of stay. The costing methodology apportions hospital site and specialty specific direct costs to individual patient records on admission, per day, for theatre time and specific high cost items e.g. prosthetics.  Various direct cost unit tariffs, e.g. pharmacy costs per day, medical costs per admission, are calculated from the direct cost pools in the NHS Costs Book and activity totals; after adjusting costs for any high cost items that are applied separately. These direct cost unit tariffs can then be applied to individual patient records using the appropriate activity measure e.g. length of stay. An overhead allocation is added by applying the appropriate overhead percentage, e.g. 30%, to the direct costs total. This overhead proportion is calculated as allocated costs/direct costs (net) and is determined by the site and specialty (and patient type) costs. The direct costs total plus the overhead allocation gives total (net) cost. (See ANNEX F for more information about the PLICS method).
Additional Needs (MLC) Adjustment
6. Currently the Acute MLC adjustment is determined using linear regression. It is applied to 7 diagnostic groups within the Acute Care Programme (cancer, circulatory, digestive, injuries, respiratory, acute other and acute outpatients). The fixed/variable cost split method is used to calculate the cost ratios, where fixed costs are applied to all episodes equally, and the variable costs are applied on the basis of length of stay of the patient. 
ANALYSIS 
Current NRAC and PLICS cost ratios
7. Current NRAC cost ratios have been calculated using 2011/12 Cost Book costs and activity data. The new fixed/variable percentage split is used to proportion speciality costs, where fixed costs are applied to all episodes equally, and the variable costs are applied on the basis of length of stay of the patient. For every data zone/ intermediate zone, 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 unit costs to calculate the actual cost and expected cost is calculated by utilising the national average age and sex costs. All cost ratios used within the analysis are calculated at data zone and intermediate zone level.
PLICS cost ratios have been calculated using the PLICS costed file which is based on 2011/12 Cost Book costs and activity data. Direct cost unit tariffs are calculated and applied to individual patient records using the appropriate activity measure e.g. length of stay, while an overhead allocation is added by applying the appropriate overhead percentage. Under the PLICS method, cost ratios are created by comparing actual costs to expected costs. Actual costs are produced by calculating HRGs national unit costs, these HRGs average costs are then applied to the number of episodes within each intermediate zone. Expected cost is calculated by aggregating all individual episodes costs by age and sex to obtain the national average age and sex costs. 
*NOTE – Limitations of using HRG costs to calculate HRG national unit costs: One of the main drivers of the PLICS methodology is length of stay. HRG average costs are less sensitive to length of stay which could potentially mean that episodes with different lengths of stay could be allocated the same cost. The IRF team have advised that using HRGs to calculate national unit costs is adequate as an initial investigative approach but would recommend using selected elements within the PLICS costing process such as the price units, which are more responsive to length of stay. However the most appropriate way of using PLICS in an (average) “pricing” sense has yet to be agreed by the National Costing Group. Please see Paper TAMLC 08 for more information.
INTERMEDIATE ZONE ANALYSIS
Descriptive Statistics 

Table 1: Descriptive Statistics – Intermediate zone (n = 1235)

	Diagnostic Group
	Minimum
	Maximum
	Mean
	Median
	Std. Deviation
	Skewness

	
	PLICS
	Current
	PLICS
	Current
	PLICS
	PLICS
	PLICS
	Current
	PLICS
	Current
	PLICS
	Current

	Cancer
	0.31
	0.34
	2.34
	3.15
	.9888
	1.0054
	.9622
	.9727
	.27923
	.31197
	.640
	.823

	Digestive
	0.34
	0.25
	2.00
	2.67
	.9984
	1.0091
	.9799
	.9564
	.28606
	.36625
	.491
	.764

	Heart
	0.28
	0.19
	2.07
	2.52
	.9910
	1.0070
	.9645
	.9752
	.27150
	.34437
	.613
	.764

	Injury
	0.34
	0.35
	2.29
	2.41
	.9971
	1.0014
	.9627
	.9661
	.28335
	.31665
	.647
	.749

	Other
	0.45
	0.46
	2.01
	2.17
	1.0225
	1.0041
	.9999
	.9663
	.22184
	.25084
	.542
	.746

	Respiratory
	0.17
	0.17
	3.61
	3.85
	1.0192
	1.0127
	.9282
	.9268
	.44459
	.47574
	1.104
	1.284


8. Table 1 shows intermediate zone descriptive statistics for the two costing methods the descriptive statistics provide a large range of cost ratios for each diagnostic group for both methods. 
9. The outputs for the minimum cost ratios indicate that there does not seem to be any obvious pattern i.e. no method produces higher cost ratios across all diagnostic groups.
10. Looking at the maximum cost ratios values, the PLICS method provides a lower cost ratio in all the diagnostic groups; there is a particularly big difference for Cancer maximum values. 
11. There is high skewness associated with both methods for all diagnostic groups, although the costs ratios for the current method are more skewed than the PLICS method. Respiratory values are noticeably skewed for both methods.
Scatter plots
Figures 1 and 2: Scatter plots - Cost ratios for Cancer and Heart at Intermediate zone level
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12. To help explain and compare the results between the two methods, the PLICS cost ratios have been compared to the current NRAC cost ratios at intermediate zone using scatter plots for cancer and heart (see figures 1 & 2). Each data point represents a cost ratio for a single intermediate zone and shows the relationship between the two sets of cost ratios. Scatter plots have been produced for each diagnostic group (see ANNEX A) and the correlation coefficients have also been calculated (Table 2). All the correlations are statistically significant at the 1% level.

Table 2: Correlations between intermediate zone cost ratios for current NRAC and PLICS methods for acute dignostic groups.
	Diagnostic Group
	Current NRAC cost ratios with PLICS cost ratios

	Cancer
	0.862

	Digestive
	0.878

	Heart
	0.754

	Injuries
	0.830

	Acute Other
	0.893

	Respiratory
	0.860


* Correlation is significant at the 0.01 level (2-tailed)

13. Figures 1 & 2 show the relationship between the two sets of cost ratios for the Cancer and Heart diagnostic groups. For Cancer there is a strong positive correlation between the two sets of cost ratios which indicates that there is no major difference between the two methods; this is also the case for all diagnostic groups with the exception of heart and injuries (see ANNEX A). For both heart and injuries the scatter plots are spread out and the correlation is slightly weaker, which indicates more visible differences between the two methods. 
14. The positive strong relationship indicates that if the cost ratios are high under the current NRAC method for a given intermediate zone, these costs ratios are also high under PLICS method as well. Table 2 shows significant positive correlations, which indicate that the two methods are very similar. 
15. There are a small number of potential outliers under both methods.  Please see Annex C for results of the investigation.
Regression Analysis 
16. Two linear regression models have been fitted using 2011/12 cost ratios produced by the current NRAC and PLICS methods. Current needs drivers and supply variables have been held fixed to compare the fits and the coefficients of the models. 

17. The fits of the regression models are generally similar using the current NRAC cost ratios compared to the PLICS cost ratios (keeping the need indicators and supply variables unchanged). The PLICS method gives a slightly better model fit, as measured by the R squared values. The R squared value is a statistical measure of goodness-of-fit, expressed as a percentage, with 100% denoting a perfect fit. The R squared value for both methods are shown in Table 3.

Table 3: Regression models - measure of goodness-of-fit

	Diagnostic Group
	R
	R Square

	
	PLICS
	Current Costing Method
	PLICS
	Current Costing Method

	Cancer
	0.504
	0.500
	0.254
	0.250

	Digestive
	0.765
	0.775
	0.585
	0.601

	Heart
	0.603
	0.525
	0.364
	0.276

	Injuries
	0.703
	0.638
	0.494
	0.406

	Other Acute
	0.818
	0.786
	0.670
	0.618

	Respiratory
	0.818
	0.753
	0.668
	0.567


18. Although R-squared is a good statistical measure of how close the data are to the fitted regression line,  it has some limitations:

· R-squared cannot determine whether the coefficient estimates and predictions are biased, which is why we must assess the residual plots.

· R-squared does not indicate whether a regression model is adequate. You can have a low R-squared value for a good model, or a high R-squared value for a model that does not fit the data.
Residual Plots 

19. Residual plots have been produced for all diagnostic groups (see Annex A). Residual plots for Cancer (Figures 3 and 4) and Respiratory (Figures 5 and 6) are shown below. 

20. Ideally data should be scattered evenly around 0 in both x and y directions. There should be no particular pattern to the data as this indicates that the model is not suitable. 
21. The majority of residual plots including Cancer (Figures 3 and 4) seem to satisfy the ideal criteria described. An exception to this might be the Respiratory plots (Figures 5 and 6), in which both methods seem to show a cluster of data left of centre, and with several outliers in the positive direction of the y axis. 
22. A common theme throughout all the plots seems to be that although the main cluster is equally spread, there is more data in the positive direction of the y axis and is spread further from the horizontal line. 
23. Comparing the two methods, PLICS seems to be slightly better. 

Figures 3 and 4: Residual plots for Cancer at Intermediate zone level
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Figures 5 and 6: Residual plots for Respiratory at Intermediate zone level
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24. Table 4 shows the general comparability of the needs index coefficients between the two sets of cost ratios.
Table 4: Regression models - coefficients of acute needs index

	Diagnostic Group
	Constant
	Index Coefficient

	
	PLICS
	Current Costing Method
	PLICS
	Current Costing Method

	Cancer
	1.140
	1.101
	0.032
	0.035

	Digestive
	1.125
	1.236
	0.096
	0.098

	Heart
	0.947
	1.024
	0.082
	0.085

	Injuries
	1.011
	0.997
	0.105
	0.100

	Other Acute
	1.131
	1.129
	0.082
	0.082

	Respiratory
	0.861
	0.942
	0.175
	0.162


DATAZONE ANALYSIS
Descriptive Statistics 
Table 5: Descriptive Statistics – data zone (n = 6505)
	Diagnostic Group
	Minimum
	Maximum
	Mean
	Median
	Std. Deviation
	Skewness

	
	PLICS
	Current
	PLICS
	Current
	PLICS
	PLICS
	PLICS
	Current
	PLICS
	Current
	PLICS
	Current

	Cancer
	.00
	.00
	7.49
	10.15
	.9906
	1.0106
	.8991
	.8871
	.56667
	.64161
	1.611
	2.073

	Digestive
	.00
	.00
	4.87
	11.79
	1.0044
	1.0137
	.9287
	.8855
	.47662
	.61290
	1.227
	2.568

	Heart
	.00
	.00
	5.52
	8.05
	1.0021
	1.0188
	.9113
	.8665
	.55056
	.73082
	1.411
	2.013

	Injury
	.00
	.00
	4.24
	6.76
	1.0034
	1.0066
	.9138
	.8792
	.51496
	.61971
	1.070
	1.785

	Other
	.00
	.00
	3.03
	5.75
	1.0254
	1.0089
	.9840
	.9469
	.32014
	.38183
	.742
	1.363

	Respiratory
	.00
	.00
	5.42
	9.96
	1.0228
	1.0213
	.8770
	.8196
	.67010
	.80078
	1.495
	2.328


25. Table 5 shows data zone descriptive statistics for the two costing methods. 
26. The first thing to note is the low levels of activity in data zones; this is indicated by the minimum cost ratio being 0 in all diagnostic groups for both costing methods.  
27. The maximum cost ratio values highlight large differences between the two costing methods. The current method provides higher cost ratios for all diagnostic groups.  The largest being in the digestive diagnostic group with PLICS giving a ratio of 4.87 compared to the current costing method giving a ratio of 11.79.
28.  The skewness is also extremely high in both methods although costs ratios under the current method are more skewed than PLICS. Respiratory and digestive cost ratios are considerably skewed for both methods.
Figures 7 and 8: Scatter plots - Cost ratios for Cancer and Heart at datazone level
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29. PLICS cost ratios have been compared to the current NRAC cost ratios at datazone level using scatter plots for the Cancer and Heart diagnostic groups (see figures 7 & 8). Each data point represents a cost ratio for a single datazone and shows the relationship between the two sets of cost ratios. Scatter plots have been produced for each diagnostic group (see ANNEX B) and the correlation coefficients have also been calculated (Table 6). All the correlations are statistically significant at the 1% level.

Table 6: Correlations between data zone cost ratios for current NRAC and PLICS methods for acute dignostic groups.

	Diagnostic Group
	Current NRAC cost ratios with PLICS cost ratios

	Cancer
	0.844

	Digestive
	0.817

	Heart
	0.745

	Injuries
	0.776

	Acute Other
	0.824

	Respiratory
	0.787


* Correlation is significant at the 0.01 level (2-tailed)

30. As expected, the cost ratios at datazone level for both costing methods are variable. This is mainly due to low volume activity compared to the intermediate zone analysis. The scatter plots of hear (Figure8) shows that the points are spread out and the correlation coefficient is slightly smaller compared to the rest of diagnostic groups. 
Regression Analysis 

31. As in the intermediate zone section, two linear regression models have been fitted using the PLICS and current NRAC cost ratios. Needs drivers and supply variables have been calculated at datazone level when appropriate to compare the fits and the coefficients of the models. 
The R squared values in Table 7 indicate a poor model fit at datazone level for both costing methods; the goodness of fit is particularly poor for Cancer. 
Table 7: Regression models - measure of goodness-of-fit

	Diagnostic Group
	R
	R Square

	
	PLICS
	Current Costing Method
	PLICS
	Current Costing Method

	Cancer
	0.255
	0.251
	0.065
	0.063

	Digestive
	0.490
	0.488
	0.240
	0.238

	Heart
	0.343
	0.294
	0.118
	0.087

	Injuries
	0.439
	0.371
	0.193
	0.138

	Other Acute
	0.599
	0.543
	0.359
	0.294

	Respiratory
	0.576
	0.465
	0.331
	0.217


Residual Plots 

Figures 9 and 10: Residual plots for Cancer at datazone level
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Figures 11 and 12: Residual plots for Heart at datazone level
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The residual plots for Cancer and Heart at datazone level show that residuals are not normally distributed; they are pulled out (skewed) towards the top of the plot. This is similar across all diagnostic groups.  (see ANNEX B).
Table 8: Regression models - coefficients of acute needs index

	Diagnostic Group
	Constant
	Index Coefficient

	
	PLICS
	Current Costing Method
	PLICS
	Current Costing Method

	Cancer
	1.158
	1.113
	0.034
	0.039

	Digestive
	1.125
	1.232
	0.107
	0.109

	Heart
	0.918
	0.990
	0.087
	0.093

	Injuries
	1.007
	0.988
	0.124
	0.120

	Other Acute
	1.135
	1.129
	0.090
	0.091

	Respiratory
	0.859
	0.932
	0.197
	0.183


32. Table 8 shows the general comparability of the needs index coefficients between the two sets of costs ratios.

The acute MLC subgroup members are invited to:

33. Discuss the analysis and provide advice on the appropriate choice of costing method and next steps.
ANNEX A – PLICS and Current cost ratios - intermediate zones
1. Scatter plots showing relationships between cost ratios for intermediate zones in 2011/2012 for each diagnostic group.
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2. Residual plots for each diagnostic group, based on 2011/2012 intermediate zone data.
Cancer
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Digestive
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Injury
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Respiratory
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ANNEX B – PLICS and Current cost ratios – Data zones

1.  Scatter plots showing relationships between cost ratios for data zones in 2011/2012 for each diagnostic group.
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2. Residual plots for each diagnostic group, based on 2011/2012 datazone data.
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Digestive
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Acute Other
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Respiratory
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ANNEX C – Outlier Investigation
Our investigation into some of the outliers for the current and PLICS costing methods is provided below.
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	Diagnostic Group
	Intermediate Data Zone
	Location
	Reason

	Cancer
	S02000105
	Monifieth, Angus
	Investigating. Care home nearby, but not in the same intermediate data zone.

	Digestive
	S02000667
	Riddrie/Hogganfield, Glasgow
	Deprived area - some data zones are in 0-10% most deprived. Also care home in area.

	
	S02000907
	Kirkwood & Bargeddie, North Lanarkshire
	Deprived area - 5/8 data zones are in top 15% most deprived.

	
	S02001081
	South Clydesdale, South Lanarkshire
	Not particularly deprived.  All 4 data zones lie in the 0-10% most deprived geographical access. From South Lanarkshire 2013 Report – “Coronary heart disease – Remains a major source of early or premature deaths. The South Lanarkshire mortality ratio has slightly increased since 2009.”

	Heart
	S02000039
	Bucksburn South, Aberdeen City
	No reason found yet.  All data zones contained are not deprived – all have high SIMD ranks.

	
	S02000590
	Darnley North, Glasgow City
	One data zone is quite deprived (15-20%).

	
	S02000592
	Carnwadric, Glagsow City
	Deprived area - 3/5 data zones are 0-5% most deprived and one in 5-10% most deprived

	
	S02000998
	Johnstone North East, Renfrewshire
	Deprived area - 2/4 data zones are within 5-10% most deprived.

	Injuries
	S02000034
	Heathryfold & Middlefield, Aberdeen City
	Deprived area - 3/6 data zones in top 20% most deprived.

	
	S02000214
	Lochee, Dundee City
	Deprived area - 5/7 data zones in top 20% most deprived.

	
	S02000646
	Barlanark, Glasgow City
	Deprived area - 5/7 data zones in top 20% most deprived.

	
	S02000670
	Sighthill, Glasgow City
	Deprived area - 2/5 data zones in top 20% most deprived.

	
	S02001021
	Newcastelton & Teviot, Borders
	

	Acute Other
	S02000130
	Campbeltown, Argyll Bute
	

	
	S02000348
	Clovenstone & Drumbryden, Edinburgh
	Very deprived area – all eight data zones within top 15% most deprived.

	
	S02000432
	Benbecula & North Ui, Comharile nan Eilean Siar
	Could be due to Geographical Access.

	Respiratory
	S02000524
	Kirkcaldy Hayfield & Smeaton, Fife
	Deprived area - 3/5 data zones in top 15% most deprived.

	
	S02000714
	Drumry West, Glasgow City
	Very deprived area – [image: image56.png]


 data zones are in 0-5% most deprived with another in the 5-10% most deprived. Current cost ratio = 3.68.

	
	S02000715
	Drumchapel North, Glasgow City
	Very deprived area – ¾ data zones are in 0-5% most deprived, the 4th in the 15-20% most deprived. Current cost ratio = 3.85.


ANNEX D- Costs Book Data

The Costs Book is the only source of published costs information for NHS Scotland (NHSS), and provides a detailed analysis of where resources are spent in the NHSS.  This information is mainly derived from financial and statistical data compiled by NHS Health Boards.  It is published annually by ISD and is used mainly for comparison across health care providers to ensure efficiency and to benchmark costs.  

Information is collected using templates called Scottish Financial Returns (SFRs).  For the Acute age-sex component of the NRAC formula, total expenditure (nationally) is obtained from the SFRs listed below:

National (net) expenditure by specialty on different patient types is obtained from:

· SFR 5.3 –expenditure on inpatients

· SFR 5.5 – expenditure on day cases

· SFR 5.7 – expenditure on consultant led outpatient clinics

· SFR 5.7n – expenditure on nurse-led outpatient clinics

· SFR 5.9 – expenditure on day patients

The table below shows the costs data used in the Resource Allocation calculations;

Costs data used in the NRAC formula 

	Allocation year 
	Allocations run autumn of year
	Costs data used in formula

	2005/06
	2004
	Financial Year ending 31st March 2003

	2006/07
	2005
	Financial Year ending 31st March 2004

	2007/08
	2006
	Financial Year  ending 31st March 2005

	2008/09
	2007
	Financial Year ending 31st March 2006

	2009/10
	2008
	Financial Year ending 31st March 2007

	2010/11
	2009
	Financial Year ending 31st March 2008

	2011/12
	2010
	Financial Year ending 31st March 2009

	2012/13
	2011
	Financial Year ending 31st March 2010

	2013/14
	2012
	Financial Year ending 31st March 2011

	2014/15
	2013
	Financial Year ending 31st March 2012


Within each SFR used in the NRAC formula, each row (line number) refers to a different specialty/service. For example in SFR 5.3 line number 130 refers to the specialty orthopaedics. However, it should be noted that Cost Book specialties do not map exactly to SMR01 specialties.  Standard syntax is in place to map Costs Book line numbers and SMR01 specialties. Total net expenditure is obtained from the relevant column on each SFR. 
ANNEX E- Current method calculations
Collate the Total Net Expenditure (by patient type and specialty). For acute inpatients, costs are split into fixed and variable costs.  
·  ‘Fixed’ costs cover the cost of labs, theatre etc. 

· ‘Variable’ costs cover the cost of staffing, drugs etc. and will vary according to the length of time spent in hospital.

Current fixed/variable cost split
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The fixed/variable cost split for each specialty is based on the percentage split derived from regression analysis of 2012/13 costs (for more see  details see the Technical Addendum C - age sex - 19th September 2007) on: NHSSCOTLAND RESOURCE ALLOCATION COMMITTEE - Scotland's Health on the Web (SHOW)
1.  Acute Age-Sex Cost Weights 

For the Acute care programme, costs are distributed across 20 age bands (0-1, 2-4, 5-9, 10-14, etc, up to 85-89, 90 years and over).  

· Use activity from the SMR schemes to proportion the Costs Book total specialty/patient type costs into standard age groups for males and females
· Abortions from SMR1 are taken out the acute sector and added into maternity
For the Acute care programme age-sex cost weights, specialty total costs are first split into fixed and variable components. Fixed costs represent costs such as overheads, theatres, medical staff which are applied to all episodes equally. Variable costs represent direct costs such as nursing staff and pharmacy which are applied on the basis of length of stay of the patient.

Fixed and variable costs are then matched onto the relevant activity data: SMR00 (outpatients), SMR01 (acute inpatients and daycases) & SBR (Scottish Birth Records). The SMR activity is then used to proportion the costs book total specialty/patient type costs into standard age groups for males and females.
NRAC 2013/14 Acute costs curve
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2.  Additional needs due to morbidity and life circumstances (MLC)

The MLC adjustment is determined using linear regression. It is applied to 7 diagnostic groups within the Acute Care Programme (cancer, circulatory, digestive, injuries, and respiratory, acute other and acute outpatients). The fixed/variable cost split method is used here as well where fixed applied to all episodes equally, and the variable costs are applied on the basis of length of stay of the patient.

For every intermediate data zone, 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.

3.  The excess cost adjustment

The excess cost for acute services is the cost ratio of local to national unit costs calculated at the data zone level.  Specifically it is the ratio of the cost of providing the required local services at local unit costs to the (national) cost of providing those local services estimated at national unit costs.  Unit costs are calculated by using the fixed/variable cost split method.  Note that the denominator in this ratio is the numerator of the ratio used to calculate the MLC adjustment. 

ANNEX F- “PLICS” costing methodology used in IRF

Detailed example of current methodology using acute inpatients

The national activity dataset for acute inpatients is SMR01.

The appropriate Costs Book SFR for inpatients is SFR 5.3. This SFR consists of the following cost categories at site and specialty (line number) level:

· Medical

· Nursing

· Pharmacy

· AHP

· Theatre

· Labs

· Other direct care

· Allocated costs (overheads, etc)

· Income – ACT (Additional Cost of Teaching)

· Income - Other 

The stages of the costing process are outlined below:

1. Identify high cost items (HCIs)

High cost items include items such as prosthetic hips and knees; ICDs; stents, etc.  They are identified in the SMR01 patient record via the appropriate OPCS procedure code(s). There are four possible main procedures codes in SMR01 and a HCI occurring in any of these fields is flagged. The total HCI cost for an episode is calculated as number of procedures * unit cost for each HCI flagged. This results in separate HCI cost fields for each episode depending on the HCI cost pool e.g. HCI_theatre, HCI_pharmacy, etc. The HCI reference information is provided by boards and is currently under review.

2. Remove HCI total costs from Cost Book direct cost pools

Once identified, episode level HCIs are aggregated at site and specialty level and then the total costs are removed from the appropriate direct cost pools in the equivalent site and line number in SFR5.3.

Currently the HCIs identified by Boards are mainly recorded in the theatres and pharmacy cost pools in the Costs Book and occur mainly in orthopaedics, cardiology and general surgery.

3. Calculate activity totals for each cost pool to derive unit tariffs/costs

The costing methodology assumes activity drivers for each direct costs pool and the activity totals are calculated for each cost pool from the data file (here SMR01) using the assumptions below. The unit tariffs/costs are then calculated by dividing the costs by activity (after adjusting costs for HCIs above). 
Activity definitions

Extract period

An extract of all SMR01 episodes for the financial period is the source for the activity calculations. For example, for 2011/12, SMR01 records with an admission date on or before 31/03/2012 and a discharge date on or after 01/04/2011 are extracted.

Admissions

A (new) admission for costing purposes is an episode with an admission date in the financial period; and, if it is not the first episode in the patient’s CIS (Continuous Inpatient Stay) there has been a change in hospital, specialty and/or significant facility from the previous episode. Consultant-to-consultant transfers are not classed as new admissions for costing purposes.

Occupied bed days (OBDs)

For each episode the length of stay in the financial period only is calculated. For inpatient records with a length of stay of zero the stay is set to 0.33 day.

Theatre minutes and medical theatre minutes

A reference file containing average theatre minutes at 3-digit OPCS code level is used to estimate the theatre time for the main procedure. There are adjustments for endoscopic (mainly) procedures where the procedures are not usually carried out in a theatre but do involve medical time. Currently, theatre minutes are estimated using average total theatre time whereas medical theatre minutes are estimated using average cut-to-stitch time. Essentially the average theatre times are used as weights to allocate the total theatre costs across activity. The average theatre time reference information is provided by Boards and is currently under review.

Unit tariff/cost definitions

	Ref
	Unit tariff/cost
	Cost
	Activity driver / Denominator

	1
	High Cost Item (HCI) = Agreed list at agreed unit cost

	2
	Medical cost per minute
	Medical costs less ACT Income
	Medical minutes = (10 * number of admissions) + (10 * OBDs) + medical theatre minutes

	2a
	Medical cost per admission = Medical cost per minute * 10

	2b
	Medical cost per day = Medical cost per minute * 10


	Ref
	Unit tariff/cost
	Cost
	Activity driver / Denominator

	2c
	Medical cost per theatre minute = Medical cost per minute

	3
	Nursing cost per day
	Nursing cost
	OBDs 

	4
	Pharmacy cost per day
	Pharmacy cost less HCIs
	OBDs

	5
	Theatre cost per minute
	Theatre cost less HCIs
	Theatre minutes 

	6a
	Labs cost per admission
	Labs cost * 80%
	Admissions 

	6b
	Labs cost per day
	Labs cost * 20%
	OBDs 

	7a
	AHP - Radiology cost per admission
	AHP cost  * Radiology proportion *  80%
	Admissions 

	7b
	AHP - Radiology cost per day
	AHP cost  * Radiology proportion *  20%
	OBDs 

	8
	AHP - Other cost per day
	AHP cost  * (1 - Radiology proportion)
	OBDs 

	9
	Total overhead %
	Allocated costs less Other income
	Direct cost less Labs cost less ACT income


Notes:

1 Radiology proportion of AHP cost = SFR5.2 line 250 / SFR5.2 lines 250-290

2 Labs cost is excluded from direct costs in the overhead calculation as it is fully absorbed

4. Apply unit tariffs/costs to data

With the same extract used to calculate the activity and HCI totals above; apply the site and specialty specific unit tariffs/costs to the episodes in the extract to calculate the direct cost components for each episode. HCI costs have already been calculated so these are already attached to each episode.

The next stage is to add all the direct costs together and then apply the appropriate overheads proportion (%) to produce an allocated costs total. Total net cost for each episode is obtained by adding the direct costs total to the allocated costs

Theoretically the HCI and unit tariffs/costs could be applied to any inpatient data where length of stay, OPCS code(s), site and specialty are known; however, it is unlikely that the resulting total costs would then reconcile back to the Costs Book.

Hypothetical example from IRF presentation by NHS Highland:

(i) Calculated unit tariffs for Hospital A, General Surgery:


[image: image59]
(ii) Applying the sample unit tariffs above to a hypothetical patient record with the following details:

· New inpatient admission at Hospital A, General Surgery

· Length of stay = 3 days at Hospital A, General Surgery

· Procedure = KXX.X; Average theatre time = 60 minutes

· High cost item procedure = KXX.X; Unit cost = £2000
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5. Other SMR inpatient datasets / day cases

The methodology has been designed to be used across different SMR inpatient and day case datasets e.g. SMR04 – mental health inpatients; SMR01_1E geriatric long stay inpatients and SMR02 maternity inpatients and day cases. 

The unit tariffs for acute day cases are the same as the inpatient tariffs but there are no cost per day rates - only costs per admission/case instead; plus, those relating to theatre/procedure time. This means that radiology and labs costs are only per admission/case so there is no need to split the costs 80:20. The relevant Costs Book SFR for day cases is SFR5.5.

Currently only SMR01 has high cost items. SMR04 and SMR01_1E do not have high cost items or theatre times and costs are therefore mainly driven by length of stay.

Future developments

The version of the NHS Highland methodology that has been replicated at ISD using national datasets is the simplest form of the methodology; and, the ongoing development of the methodology is overseen by the NHS Scotland Costing Group. 

A range of development areas and issues have been discussed and the initial focus will be on the high cost items (HCI) and theatre times reference information as these are important for complexity. The table below highlights the current position regarding the board specific reference information used in the methodology:

	NHS Board of Treatment
	HCI source
	Average theatre times source
	Notes

	Ayrshire & Arran
	Lothian
	Lothian
	Plus cochlear implants information

	Borders
	Lothian
	Lothian
	

	Dumfries & Galloway
	Lothian
	Lothian
	

	Fife
	Lothian
	Lothian
	

	Forth Valley
	Lothian
	Lothian
	

	Golden Jubilee National Hospital
	Lothian
	Lothian
	

	NHS Board of Treatment
	HCI source
	Average theatre times source
	Notes

	Grampian
	Lothian
	Lothian
	

	Greater Glasgow & Clyde
	Lothian
	Lothian
	

	Highland
	Highland
	Lothian
	

	Lanarkshire
	Lothian
	Lothian
	

	Lothian
	Lothian
	Lothian
	

	Orkney
	Lothian
	Lothian
	

	Shetland
	Lothian
	Lothian
	

	Tayside
	Lothian
	Lothian
	

	Western Isles
	Western Isles
	Lothian
	


As seen in the table above, currently most Boards use the NHS Lothian HCI list as a default. NHS Highland and NHS Western Isles supplied different board specific HCI lists; and, this impacts the Board derived unit tariffs/costs as these are calculated after HCIs are removed from Costs Book cost pools.

Currently the high cost items information (unit costs and procedure codes) is under review with NHS Lothian and NHS Greater Glasgow & Clyde; beginning with the Orthopaedics specialty. The current aim for HCIs is to have an agreed list of HCI/procedures plus average unit costs and the associated costs pool; and, it is likely that average unit costs and/or cost pool would vary by Board. 

Theatre (and medical procedure) times have also been identified as a key area for future development including the following potential areas: weightings to reflect extra resources for emergency admissions; different average times for adults versus children; multiple procedures; laparoscopic procedures; medical time adjustments for procedures out with theatres, etc. 

Currently all Boards use estimated average theatre times supplied by NHS Lothian; and, for practical reasons it is probable that only one average theatre times lookup would be used for all Boards in future. This would be developed primarily using a combination of NHS Lothian and NHS Greater Glasgow & Clyde information as between them these Boards cover most types of theatre procedure carried out in Scotland.
Direct cost pools
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