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Introduction 
1. In November 2009 a paper was presented (TAGRA(2009)27) setting out options of topics for TAGRA to focus on during 2010/2011.  Assessment of the completeness of the CHI field in the Prescribing Information System (PIS) database and the resulting ability to use the full PIS database as a data source instead of the current sample of prescribing data was one of the topic areas agreed on.  Also in March 2010 a paper was presented (TAGRA(2010)02) which set out the background to the use of prescription data in the NRAC formula and gave an update on the completion rates for CHI. CHI data is important as it allows patient age and sex to be determined for each prescription.
2. TAGRA agreed to take this issue forward. This involves testing the implications of using data extracted directly from the PIS database as an alternative to using the current sample of prescriptions. 

3. This paper sets out the current position with regard to CHI completion rates on the PIS database and looks at a comparison of age /sex cost weights calculated from the alternative prescribing data sources.
Purpose

4. As part of the ongoing development of the NRAC formula ISD undertook an investigation of the possible use of data directly from the PIS database and compared it to the current method (sample of prescriptions).   

5. Analyses were carried out to check robustness and whether the level of completeness of CHI on prescriptions in the PIS database has improved since the NRAC review.  Prescribing data from the calendar year 2009 is used for this. 
6. The resource allocation formula for 2010/11 was rerun with the prescribing data sourced directly from the PIS to test the financial impact on different NHS boards.
Background
7. During the NRAC review, NRAC investigated the potential use of prescriptions data directly from the PIS database as part of its review, but found that the data were not sufficiently robust. 

8. Currently prescribing age-sex cost weights are based on pooling random samples over the most recent three years. The cost per head of prescribed items in each age and sex category are estimated using a random sample of around 12,000 prescription forms per year, selected from all prescriptions dispensed in the community. Costs are based on the gross ingredient cost of items prescribed in GP practices.
9. Random samples of around 1000 scanned prescription forms are extracted each month. Age and sex are attached using the date of birth information within the CHI number (when this is given on the form) or by matching to the CHI database using name and address (when no CHI number is present). The costs within age-sex categories for the sample are scaled up to the Scottish population and expressed as costs per head using population estimates.
10. A random sample is used because, until recently, the prescribing data warehouse held by ISD did not collect any patient level information for prescriptions, although detailed cost information is available for every item. From 2004 a process was put in place by Practitioner Services Division (PSD), who reimburse pharmacists for NHS prescriptions, to allow data capture of CHI when they were recorded on prescriptions.

11. During the NRAC review an exercise was carried out to check the completeness of CHI on the prescribing database and it showed that 52% of prescriptions did not have a CHI number. 
discussion

CHI PRESCRIBING COMPLETENESS
Figure 1
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12. Patient level data for calendar year 2009 was extracted from PIS. Figure1 above shows that CHI was successfully captured on around 79% of prescription forms dispensed in Scotland, whilst the remaining 21% of prescription forms have no age and sex information due to CHI either being missing, invalid or incomplete.
13. One of the main questions we need to ask is – will switching from the current random sample method to the full PIS database introduce a bias into the national age-sex cost weightings?  Although the full PIS database gives us a much bigger sample than the current method, there are still 21% of prescription forms excluded from the analyses. The emphasis here is to be able to demonstrate that by excluding these problematic prescription forms, we are not systematically introducing bias to the national age-sex weightings. 

14. To show whether the CHI recording in the PIS database was biased or not, we have taken the 2009 current random sample (around 12,000 prescription items). The CHI number has already been manually applied to all these random items.  Then we flagged the items in the sample that have a routinely captured CHI number held against them currently on PIS.  This enables us to compare the pattern of missing CHI between the sample and the full PIS database. 

Figure 2
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15. Figures 2 above shows that by matching 2009 complete random sample to PIS, nationally around 20% would have missing CHI if it were not manually matched on. This is in line with expectations, given that around 20% of forms do not have a complete CHI number.
Figure 3 
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16. The ratio of female to male in our 2009 random sample is 59:41. Figure 3 above shows that the distribution of missing CHI by gender is reasonably steady, except female age (15-24) CHI missing is slightly higher than expected.
17.  The completeness from PIS is 79% while the hypothetical completeness from the 2009 random sample is 81%. These, combined with evidence from figure 3 show no clear evidence that completeness is influenced by age or gender.    
18. More sophisticated analyses may be needed to investigate whether PIS with the current completeness level is not biased and this completeness issue is not related to factors that are influenced by the age and sex of the patient. It is possible to do investigation on some drug types, prescription form types and geographical areas, and then show completeness by these factors, although it may be difficult to interpret.
19. Although 2010 data are not fully available, early indications are that CHI prescribing data with more than 85% completeness rate would be available for analysis.
COMPARISON BETWEEN CHI PRESCRIBING AND SAMPLE DATA
20. Currently samples pooling 3 years’ data are used to produce age-sex cost per head. The relative cost weights for the most recent three years were calculated (i.e. cost per head relative to a single age-sex category) and the average for each category was calculated to give a relative cost weight for the 3 year period.  This approach was taken, rather than a straight average of the costs per head across the 3 years, to avoid any one year having greater weight in the end result (for example due to rising drug costs year-on-year).  In the final adjustment, as for all other care programmes, it is only the relative costs per head across age and sex categories that affect final shares, rather than their absolute value.

21. The proposed method is to base the calculation of GP prescribing age-sex cost per head solely on the full extract from the PIS database instead of the current sample of prescriptions.
Figure 4   
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22. Figures 4 above shows costs per head for male and female using the new proposed method.

23. Bootstrap sampling method is used to resample our 2009 random sample 1000 times with replacement for each combination of age group and gender. For each of these combinations mean (cost per head) and standard error are produced, and then used to construct 95% confidence intervals.

Figure 5  
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24. Figure 5 above shows male upper and lower 95% confidence intervals of the bias-corrected and accelerated bootstrap sampling costs per head, while the blue horizontal line shows cost per head based on PIS database.
Figure 6    
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25. Figure 6 above shows female upper and lower 95% confidence intervals of the bias-corrected and accelerated bootstrap sampling costs per head, and the blue horizontal line shows cost per head based on PIS database.
26. Figures 5 & 6 above clearly show that costs per head based on entire PIS (with 79%) completeness nicely fit within a 95% of the confidence intervals for the bootstrap sample method, which indicate that the PIS costs per head are within the variation expected due to the random sample. Also the result shows that there is no significant different in using either of the methods.
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Ayrshire & Arran

7.07%

7.61%

7.61%

76,140

76,064

-76

-0.10

Borders

2.15%

2.03%

2.02%

20,272

20,247

-25

-0.12

Fife

7.00%

6.89%

6.89%

68,881

68,852

-29

-0.04

Greater Glasgow & Clyde

23.06%

24.97%

24.97%

249,718

249,746

28

0.01

Highland

5.97%

6.02%

6.01%

60,152

60,120

-32

-0.05

Lanarkshire

10.78%

11.34%

11.34%

113,400

113,445

45

0.04

Grampian

10.44%

9.23%

9.23%

92,275

92,294

19

0.02

Orkney

0.39%

0.37%

0.37%

3,661

3,661

0

-0.01

Lothian

15.97%

14.22%

14.24%

142,174

142,402

227

0.16

Tayside

7.65%

7.68%

7.67%

76,821

76,716

-105

-0.14

Forth Valley

5.73%

5.65%

5.65%

56,536

56,546

11

0.02

Western Isles

0.50%

0.55%

0.55%

5,507

5,495

-11

-0.21

Dumfries & Galloway

2.87%

3.07%

3.06%

30,690

30,639

-51

-0.17

Shetland

0.42%

0.38%

0.38%

3,773

3,774

0

0.01


27. Switching from the sampling method to the full CHI prescribing data has the above financial impact. The table shows the original 2010/11 target shares for the GP prescribing care programme and new target shares based on the full CHI prescribing data method. Both sets of shares are applied to a hypothetical budget. In relative terms, Western Isles loses most (-0.21%), while Tayside loses most in absolute terms (£-105,000). Lothian achieves the highest relative increase (+0.16%), and also benefits most in absolute terms (£+227,000).
recommendation
28.  We recommend that the formula switches to using the PIS database as a source of patient level prescribing information for the following reasons: 
· CHI information held on the PIS database is sufficiently complete and robust as to have no significant impact on the prescribing cost weights or the final target shares for NHS Boards;
· NRAC recommended that the PIS ‘…should be used as a source of patient level information as soon as robust data are available from this system’ (para 4.4.4 Data sources for GP prescribing, NRAC final report);
· Full prescribing data extracts would be valuable for producing prescribing additional needs; and
· The new method will be less resource intensive
29. TAGRA are invited to approve the proposal to use data extracted directly from the PIS database instead of the current sample of prescriptions.
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