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Introduction 

1. The aim of this paper is to update TAGRA about the progress on the acute costing review work.

2. The current costing methodology used within the NRAC formula is under review with a view to being updated and brought into line with new developments being implemented via the Integrated Resources Framework (IRF) project and the PLICS (Patient Level Information Costing System) approach to costing.
BACKGROUND
3. Current Costing Method: Costs are split into fixed and variable costs. The fixed/variable cost split for each specialty (table 3 in ANNEX C) is based on the percentage split derived from regression analysis of 2004/05 costs carried out by the SG ((See ANNEX B & ANNEX C for more information about the data and methods used).
4. IRF 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 D for more information about the PLICS method)
AGE-SEX ADJUSTMENT

5. The formula adjusts for the age-sex profile of the population to take account of the effect of age differences on the cost of delivering different NHS services.  Calculation of the age-sex cost weight starts with the age-sex breakdown for the population of each datazone. This gives a population structure for each area to which the national average cost per head of population (by age group) can be applied. The total “cost” associated with the acute programme for each age-sex band is obtained by multiplying the number of individuals by the national average cost per head appropriate for that age-sex group.  

6. These “costs” are then totalled across all age-sex bands for each care programme. This total is then divided by the population of the datazone to get a datazone cost per head for the care programme across all ages and sexes. This is then compared to the Scottish average cost per head for the care programme to produce a care programme index (by datazone). This shows the amount by which the expected costs for the datazone are above or below the national average for each care programme.
ADDITIONAL NEEDS (MLC) ADJUSTMENT

7. 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 here as well 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 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.
UNAVOIDABLE ACCESS COSTS ADJUSTMENT
8. This adjustment takes account of the excess costs of supplying health services in different urban-rural areas and gives greater weights to areas where there is evidence of unavoidable excess costs of supplying healthcare services. Currently 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. 
DISCUSSION 
9. Throughout the calculations of the NRAC age-sex adjustments, costs and activity are aggregated to produce a set of national average age-sex cost weights (widely known as cost curves) by 20 age bands and sex. As a direct result to the aggregation, we lose all the benefits that we gain from using a sophisticated costing method. Charts1 & 2 below show that the two methods are very similar and that they produce very similar costs curves.
10. The MLC adjustments calculations will benefit most from using a robust costing method. Early in the year 2014 the Acute MLC sub-group will undertake a project to review the current Acute MLC adjustments. During the project for every data zone/intermediate data zone, cost ratios will be created by comparing actual costs to costs expected for the given age-sex profile of the neighbourhood. Both methods will be used to obtain these ratios. The aim of the regression analysis is to predict these cost ratios, then we will be in a better position to compare the two methods.
Chart 1 – *Current & IRF Costing - Male cost curves based on 2011/12 Costs book 
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Chart2 – *Current & IRF Costing - Female cost curves based on 2011/12 Costs book 
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Chart 2 –*Current  & IRF Costing -Female cost curve

IRF Costing

Current Costing 


* Note that the IRF method for outpatient still developing and its only includes new outpatients to consultant led clinics, while the outpatients under NRAC current costing method includes consultant led and nurse led clinics.   

11. Once we have agreed on the costing method, this will be used to calculate the unavoidable excess costs adjustment. Again this calculation will benefit from using a robust costing, as all calculations are carried initially at data zone level. 
12. A full impact assessment will be carried out by running the formula using the current costing method and the IRF methods, and all results will be presented to TAGRA.
CONCLUSION
TAGRA members are invited to:
13. Note the work undertaken by the subgroup to date; and

14. Recommend that the wider National Costing Group should produce their recommendations on the use of PLICS more widely across the NHS by May 2014. This should feed into the MLC Acute subgroup; and that the 2 groups should work very closely to ensure strong links between these pieces of work. 

TAGRA Analytical Support Team (Health ASD & ISD)

 December 2013

 ANNEX A – Subgroup members
Subgroup members (and capacity) are as follows:

Michael Fleming

Costs and NRAC, ISD

Ahmed Mahmoud

Costs and NRAC, ISD

Annie Lithgow 

Costs and NRAC, ISD

Julie Peacock

IRF, ISD

Christine McGregor

IRF, SG

Paudric Osbourne

AST, SG

David Wright


NHS Costing Group, NHS Lothian

Alan Gray


TAGRA, NHS Grampian

The first meeting of the subgroup took place on 13th June. A second meeting was held on 22nd August, with a future meeting scheduled for 5th December. 

ANNEX B - 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;

Table 2: 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 C - 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.
Table 3: current fixed/variable cost split
[image: image3.emf]Speciality   % Fixed  cost  % Variable  cost  Lineno  Speciality name  

12  0.00  100.00  490  SCBU  

13  0.00  100.00  500  ICU  

14  20.98  79.02  505  CCU   

18  0 .00  100.00  340  Younger Physically Disabled  

19  0.00  100.00  300  Spinal Paralysis  

1H  0.00  100.00  495  HDU  

A1  55.50  44.50  230  General Medicine  

A2  55.50  44.50  232  Cardiology  

A6  54.69  45.31  280  Communicable Diseases  

A7  7.79  92.21  250  Dermatology  

A9  55.50  4 4.50  233  Gastroenterology  

AB  0.00  100.00  320  Geriatric Medicine  

AD  55.50  44.50  234  Medical Oncology  

AF  44.22  55.78  310  Medical Paediatrics  

AG  40.08  59.92  255  Nephrology  

AH  0.00  100.00  240  Neurology  

AP  0.00  100.00  260  Rehabilitation Medicine  

AQ  10.75  89.25  270  Respiratory Medicine  

AR  33.84  66.16  245  Rheumatology  

C1  66.71  33.29  120  General Surgery  

C11  66.71  33.29  121  General Surgery (excl Vascular, Maxillofacial)  

C12  66.71  33.29  122  Vascular Surgery  

C13  66.71  33.29  465  Oral and Maxillofacial Surge ry  

C2  0.00  100.00  210  Accident & Emergency  

C4  70.36  29.64  180  Cardiothoracic Surgery  

C5  78.74  21.26  140  Ear, Nose & Throat  

C6  68.54  31.46  170  Neurosurgery  

C7  81.08  18.92  150  Ophthalmology  

C8  68.24  31.76  130  Orthopaedics  

C9  68.09  31.91  190  Plastic Su rgery  

CA  55.36  44.64  200  Surgical Paediatrics  

CB  65.33  34.67  160  Urology  

D3  84.55  15.45  460  Oral Surgery  

D6  93.48  6.52  470  Dental  

E11  67.21  32.79  440  GP Obstetrics  

E12  38.94  61.06  510  GP Other Than Obstetrics  

F2  71.83  28.17  420  Gynaecology  

F3  60.05  39.95  430  Obstetrics  

H2  0.00  100.00  290  Clinical Oncology  

J4  44.46  55.54  235  Haematology  

R1  0.00  100.00  530  Chiropody  

 


The fixed/variable cost split for each specialty is based on the percentage split derived from regression analysis of 2004/05 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.
Chart 3: NRAC 2013/14 Acute costs curve
[image: image4.emf]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 D - “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:

· [image: image1.emf]0

1000

2000

3000

4000

5000

6000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Costs per head

Age Group

Chart 1 –*Current  & IRF Costing -Male cost curves 

IRF Costing

Current Costing

Medical

· Nursing

· [image: image7.png]Admission Cost
Cost per Day

Medical procedure time
Theatre

High Cost ems

Total Direct cost

OH Allocation

[—_Units[_Wedical] Nursing[Pharmacy[ Labs| AHPs[Other| Theatres| Total|
TAdms £0 20 0 €0 20 0 F)
3Days  £120 €450 24 5 3 % 20 £609
60Mins  £240  £0 0 0 0 @ 20 £240
60 Mins 0 €0 20 0 £0 £ £600 £600
1KICX 0 €0 £0 €0 0 €0 £2000 £2.000
00 €450 24 €36 £23 6 £2600 £3539

£1.062
£4.601




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: image5]
(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


[image: image6]
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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