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EXECUTIVE SUMMARY

This is a report for the Technical Advisory Group on Resource Allocation (TAGRA). The report is based on research and analysis carried out as part of the Population Estimates Comparison project (PECP), which was set up in May 2012 to investigate and understand the differences in population estimates between different data sources. Phase 1 of the project has focused primarily on NHS Greater Glasgow & Clyde Health Board (NHS GG&C), where there is a disproportionate difference between the Mid Year Estimates (MYEs) and the Currently Registered Population (CRP), estimated from the Community Health Index (CHI). The MYEs are used by the National Resource Allocation Committee (NRAC) to distribute resources to health boards in Scotland, so it is important that they are as accurate as possible. With this in mind, the National Records of Scotland (NRS) has been investigating this difference in more detail by comparing the MYEs with a range of different administrative data sources. The main findings are as follows:

· Differences between the Census/MYEs and estimates from the CRP and the NHS Central Register (NHSCR) are most pronounced in Glasgow City, but are also notable in NHS GG&C. The largest differences by age and gender group are among 20-60 year-old males.
· Analysis of sex ratios in NHS GG&C and Glasgow City suggests that the large differences between the Census/MYE and CRP and NHSCR are likely to be driven, in part, by list inflation in the CRP and NHSCR.
· The National Records of Scotland (NRS) have continued confidence in the MYEs but are continuing to look at ways in which to improve them.
NRS recommends that TAGRA should continue to use the MYEs in the NRAC formula for the year 2015/16. Further research will be done in phase 2 of the PECP which will form the basis of a second recommendation in December 2014.
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1. Introduction
1.1 This report is based on research and analysis carried out as part of the Population Estimates Comparison project (PECP), which was set up in May 2012 to investigate and understand the differences in population estimates between different data sources. Phase 1 of the project has focused primarily on NHS Greater Glasgow & Clyde Health Board (NHS GG&C), where there is a disproportionate difference between the Mid Year Estimates (MYEs) and the Currently Registered Population (CRP), estimated from the Community Health Index (CHI). The MYEs are used by the National Resource Allocation Committee (NRAC) to distribute resources to health boards in Scotland, so it is important that the official population estimates are as accurate as possible. With this in mind, the National Records of Scotland (NRS) has been investigating this difference in more detail by comparing the MYEs with a range of different administrative data sources.
1.2 MYEs are based on the latest Census. MYEs for 2011 and 2012, based on the 2011 Census, were published in August 2013. Each year the population is ‘aged on’ one year (i.e. all 1 year-olds become 2 year-olds, and so on), the number of births in the year are added, the number of deaths subtracted and adjustments are made for estimated migration and other changes in special populations (for example armed forces). It should be noted that the 2011 Census was taken on 27 March 2011.
1.3 Section 2 presents a comparison of the Census and MYEs with the CRP, which is an estimate of the registered population from the CHI. The CHI is a register of NHS patients in Scotland and the aim of the register is to ensure that information pertaining to a patient's health is available to all providers of care. This section of the report also compares the MYEs with a population estimate from the NHS Central Register (NHSCR), the School Census (SC), Child Benefit data (CB) and the Super Older Persons database (SOP). All population estimates used in this report are for the year 2011 in order to be comparable to the 2011 Census. The 2011 Census and NHSCR extract are taken 3 months earlier than the MYEs and CRP, which results in slight differences in population distributions. These differences are likely to be due to timings of student movements.
1.4 Section 3 compares sex ratios (the number of men per 100 women) calculated for the MYEs, the 2011 Census, the CRP and the NHSCR; focusing on population estimates for NHS GG&C, the rest of Scotland, and selected council areas.
1.5 Sections 4 and 5 on this report present our conclusions as well as suggested avenues to continue the research started in phase 1 of this project.
2. Population Comparisons 
2.1 This section examines the differences between a range of administrative population estimates and the 2011 Census. Tables 1, 2 and 3 show each of these estimates as a percentage of the 2011 Census estimate and Figures 1-6 look at these differences by age and gender. The differences are most pronounced in Glasgow City, but are also notable in NHS GG&C. The largest differences by age and gender group are among 20-60 year-old males.
NHS Greater Glasgow & Clyde

2.2 In both NHS Greater Glasgow & Clyde (NHS GG&C) and the Rest of Scotland
(RoS) the under 20 year-olds and the over 60 year-olds are generally well captured. In these age-bands the MYEs, CRP and NHSCR are all within 5% of the Census estimate (Table 1-Table 2). It should be noted here that the 2011 MYE are based on the 2011 Census and therefore would be expected to be very similar to the census estimate across all age-bands. More information on the MYE methodology and a report comparing the 2011 Census with the rolled forward estimates from 2001 can be found on the NRS website
.

Table 1: Population estimate from a given source as a percentage
 of Census estimate – Rest of Scotland
	Age
	MYE

	CRP

	NHSCR

	
	

	0-9
	100%
	100%
	99%
	
	90%-95%

	10-19
	99%
	99%
	100%
	
	95%-105%

	20-29
	100%
	107%
	107%
	
	105%-115%

	30-39
	100%
	108%
	108%
	
	>115%

	40-49
	100%
	105%
	104%
	
	

	50-59
	100%
	102%
	100%
	
	

	60-69
	100%
	100%
	98%
	 
	

	70-79
	100%
	99%
	98%
	
	

	80+
	101%
	98%
	100%
	
	

	Total
	100%
	103%
	102%
	
	


2.3 When comparing the CRP and the NHSCR extract with the Census estimate differences between NHS GG&C and the RoS become more apparent for those aged between 20-59 years old.
2.4 The largest difference in NHS GG&C occurs in the 30-39 year-olds where there is a difference of 19% between the CRP/NHSCR and the Census estimate, which corresponds to around 30,000 people. In contrast in RoS there is an 8% difference between the estimates, which corresponds to around 43,000 people (Table 4-Table 5).
Table 2:  Population estimate from a given source as a percentage of Census estimate – NHS Greater Glasgow & Clyde

	Age
	MYE
	CRP
	NHSCR
	
	

	0-9
	101%
	104%
	102%
	
	90%-95%

	10-19
	99%
	100%
	101%
	
	95%-105%

	20-29
	100%
	111%
	111%
	
	105%-115%

	30-39
	100%
	119%
	119%
	
	>115%

	40-49
	100%
	111%
	110%
	
	

	50-59
	101%
	106%
	105%
	
	

	60-69
	101%
	102%
	101%
	 
	

	70-79
	100%
	98%
	99%
	
	

	80+
	101%
	97%
	101%
	
	

	Total
	100%
	107%
	107%
	
	


Glasgow City Council
2.5 Looking at Glasgow City Council it is possible to look at narrower age-bands and also compare the Census estimates with the SOP (Super Old Person’s Database), the Child Benefit (CB) and School Census (SC).
2.6 From Table 3 it is evident that the differences in the Census estimates and the CRP/NHSCR in Glasgow City Council are larger than those in NHS GG&C in general. This suggests that some of the over count present in the NHS board may be driven by Glasgow City Council.
2.7 Over-60 year-olds show the highest level of agreement with the Census estimate, across all administrative data sources. This is to be expected. Tables 4,5 and 6 show that the Census response rate for those over the age of 60 is 95% in Glasgow City, 96% in NHS GG&C and 98% in the Rest of Scotland. People over the age of 60 are also more likely to engage regularly with a GP than the rest of the population, which improves the accuracy of health based administrative sources.
2.8 However, for people under 15 years-old, the CRP and the NHSCR are between 5-15% greater than the Census estimate, which corresponds to around 6,000 extra people. As population estimates taken from Child Benefit and School Census data are close to the Census estimate, this suggests there is an over count on the CRP and NHSCR in this age group.
2.9 In Glasgow City Council, the CRP and NHSCR are more than 15% greater than the Census estimate for people aged between 25 and 44 years-old. Over all age-bands the CRP and NHSCR are 10% greater than the Census estimate. 
2.10 In Glasgow City Council the estimate of the 30-39 year-olds in the CRP and NHSCR is around 22,000 greater than the MYE. In NHS GG&C the excess is less than in Glasgow City Council (Table 6).
Table 3: Population estimate from a given source as a percentage of Census estimate – Glasgow City Council

	Age
	MYE
	CRP
	NHSCR
	SOP

	CB

	SC

	
	

	0-4
	101%
	107%
	104%
	*
	98%
	*
	
	90%-95%

	5-9
	100%
	110%
	109%
	*
	103%
	99%
	
	95%-105%

	10-14
	100%
	107%
	106%
	*
	99%
	96%
	
	105%-115%

	15-19
	96%
	95%
	97%
	*
	*
	*
	
	>115%

	20-24
	101%
	103%
	103%
	*
	*
	*
	
	

	25-29
	100%
	118%
	119%
	*
	*
	*
	
	

	30-34
	101%
	125%
	126%
	*
	*
	*
	*data not available

	35-39
	100%
	124%
	126%
	*
	*
	*
	
	

	40-44
	99%
	118%
	119%
	*
	*
	*
	
	

	45-49
	100%
	115%
	115%
	*
	*
	*
	
	

	50-54
	100%
	112%
	111%
	*
	*
	*
	
	

	55-59
	101%
	109%
	107%
	*
	*
	*
	
	

	60-64
	100%
	103%
	102%
	*
	*
	*
	
	

	65-69
	100%
	101%
	100%
	98%
	*
	*
	
	

	70-74
	99%
	97%
	98%
	98%
	*
	*
	
	

	75-79
	101%
	98%
	98%
	98%
	*
	*
	
	

	80+
	101%
	96%
	100%
	99%
	*
	*
	
	

	Total
	100%
	110%
	110%
	*
	*
	*
	
	


Differences between males and females
2.11 Figure 1 to Figure 4 demonstrates that the difference between the CRP and the Census/MYEs is more pronounced among males than it is amongst females for both NHS GG&C and the RoS. 

Figure 1: Population Estimates 2011 – Females – Rest of Scotland (Scotland – NHS GG&C)
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Figure 2: Population Estimates 2011 – Males – Rest of Scotland (Scotland – NHS GG&C)
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Figure 3: Population Estimates 2011 – Females –NHS GG&C
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Figure 4: Population Estimates 2011 – Males –NHS GG&C
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2.12 Figure 5 shows that the differences between CRP and the Census/MYEs among females in both Glasgow City Council and Edinburgh City Council
 are relatively low. 
Figure 5: Population Pyramid 2011 – Females – Glasgow City Council and Edinburgh City Council
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2.13 Figure 6 shows that the difference between the CRP and the Census/MYEs is much greater among males; however, in Glasgow City Council the difference is much greater than it is in Edinburgh City Council. 
Figure 6: Population Pyramid 2011 – Males – Glasgow City Council and Edinburgh City Council
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2.14 Previous analysis has shown links between deprivation and the difference between the CRP and the Census/MYEs. This may partly explain why Glasgow City Council has a greater difference than Edinburgh City Council. However, it does not answer the fundamental question of why there is a greater difference between population estimates in deprived areas. It is possible that people in these areas are less likely than the rest of the population to return Census forms, but it is also equally possible that people in these areas are less likely than the rest of the population to register with a new GP when they move. 

3. Sex Ratios
3.1 One way to investigate the differences between areas is to examine the sex ratios, i.e. the proportion of men and women in a population or in a certain age group and is defined as the number of males per 100 females.
3.2 Sex ratios for children are primarily driven by the sex ratio at birth. In developed countries this is usually around 105 boys born for every 100 girls and in Scotland has been between 103 and 107 boys for every 100 girls born each year for several decades
. At young adult ages differences in migration of men and women into and out of Scotland can lead to changes to the sex ratio. At older ages the increased mortality rates for men and longer life expectancy of women is expected to lead to progressively lower sex ratios as age increases
Figure 7: 2011 Sex Ratios – Rest of Scotland (Scotland – NHS GG&C)
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3.3 The sex ratio according to the CRP in NHS Greater Glasgow & Clyde (Figure 8) would suggest that the sex ratio increases year on year between the age of 25 and 39 until it reaches 115. It remains above 100 for the 40-59 age-bands, before finally decreasing below 100 by the age of 59. UK wide Census data shows the sex ratio for England, Scotland and Wales decreases to below 100 for all age groups over the age of 35 (Figure 9). 
Figure 8: 2011 Sex Ratios – NHS GG&C
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Figure 9: Sex Ratios in 2011 Census – Scotland, England, Wales  
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3.4 This suggests it is unlikely that the sex ratio according to the CRP is correct, and gives a strong indication of list inflation in the CRP. This is even more pronounced in Glasgow City (Figure 10) where the sex ratio according to the CRP among 35-39 year olds is 127. There is a similar pattern in Edinburgh City, although not as pronounced and here the sex ratio in the CRP peaks at 120 among 35-39 year olds (Figure 11).

Figure 10:  2011 Sex Ratios – Glasgow City Council
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Figure 11: 2011 Sex Ratios – Edinburgh City Council
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3.5 It is interesting to note that the overall sex ratio (across all age-bands) according to the CRP in Glasgow City is 102, suggesting that there are more men than women in Glasgow City. This is very unlikely, particularly as Glasgow City has the largest difference between male and female life expectancy of any local authority in mainland Scotland. The total sex ratio according to the Census and MYEs in Glasgow City is 93.

4. Recommended further analysis
4.1 As mentioned in section 5, there are other avenues of research to be taken which will be carried out in phase 2 of the Population Estimates Comparison Project. These will aim to increase our understanding of administrative sources as part of the wider Beyond 2011 programme. This research may also explain more about the differences between the Census/MYEs, and the CHI and NHSCR.
4.2 The ‘signs-of-life’ analysis could help determine a population estimate from the CHI of people who have used NHS services in any particular area in a determined time period. This is expected to help improve the accuracy of population estimates derived from CHI and NHSCR estimates. The signs-of-life analysis will initially focus on prescriptions data before adding other data which is both suitable and available. This work is being taken forward as part of phase 2 of the project and will feed directly into the work on the Beyond 2011 programme. 

4.3 Analysis of Glasgow City Council data will be used to validate addresses and might highlight people who were on council records but were not captured in the 2011 Census. If this analysis is useful and helps NRS better understand the differences between population estimates then data access agreements may be sought for every council in Scotland. However, this is highly dependent on resources and the outcomes of the Glasgow City Council analysis.
4.4 NHS GG&C have indicated that they are planning on analysing a sample of GP practices which have a high percentage difference between the CRP and the Census/MYEs. It is possible that there may be data quality issues and records for people are retained who either no longer exist or have left the area. This will help NRS understand more about the limitations of the CHI and NHSCR as population estimates, which will be important within the wider Beyond 2011 context.
4.5 Our analysis of sex ratios in this paper highlighted potential areas for further study especially around cities. Access to further data sources will also help in this area of the project.
5. Conclusions
5.1 NRS have continued confidence in the MYEs but is continuing to look at ways in which to improve them.
5.2 There is a large difference between the Census/MYEs and the CRP and NHSCR, which is more pronounced in urban areas and deprived areas. The analysis of sex ratios suggests that these differences are likely to be driven, in part, by list inflation in the CRP and NHSCR.

5.3 There is scope for more detailed research, particularly into administrative sources. These recommended next steps are outlined in section 4.
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Table 4: Population estimates in the Rest of Scotland (rounded to the nearest 100)
	Age
	Census Count
	Census Estimate
	Census Response Rate
	MYE
	CRP
	NHSCR

	0-9
	399,700
	435,300
	92%
	436,600
	437,400
	430,800

	10-19
	443,800
	478,300
	93%
	474,500
	474,700
	476,300

	20-29
	470,300
	527,100
	89%
	528,800
	563,800
	566,100

	30-39
	464,400
	504,000
	92%
	502,100
	544,800
	546,600

	40-49
	591,200
	620,100
	95%
	619,400
	650,100
	644,000

	50-59
	532,900
	548,900
	97%
	550,400
	560,600
	550,400

	60-69
	465,700
	476,300
	98%
	478,600
	478,400
	466,800

	70-79
	305,400
	312,200
	98%
	313,000
	308,800
	306,200

	80+
	176,200
	180,300
	98%
	181,800
	176,600
	179,800

	Total
	3,849,600
	4,082,500
	94%
	4,085,300
	4,195,200
	4,167,000


Table 5: Population estimates in NHS GG&C (rounded to the nearest 100)
	Age
	Census Count
	Census Estimate
	Census Response Rate
	MYE
	CRP
	NHSCR

	0-9
	113,200
	127,200
	89%
	127,900
	132,600
	129,800

	10-19
	129,600
	144,100
	90%
	142,600
	144,800
	144,900

	20-29
	157,100
	182,400
	86%
	183,100
	202,700
	203,200

	30-39
	139,100
	157,700
	88%
	157,800
	187,500
	188,300

	40-49
	169,700
	185,500
	91%
	185,000
	205,300
	204,800

	50-59
	151,800
	157,800
	96%
	158,800
	167,700
	165,600

	60-69
	117,500
	121,400
	97%
	122,300
	123,600
	122,300

	70-79
	83,300
	86,500
	96%
	86,500
	84,900
	86,000

	80+
	48,300
	50,100
	96%
	50,600
	48,700
	50,800

	Total
	1,109,600
	1,212,700
	91%
	1,214,600
	1,297,800
	1,295,700


Table 6: Population estimates in Glasgow City Council (rounded to the nearest 100)

	Age
	Census Count
	Census Estimate
	Census Response Rate
	MYE
	CRP
	NHSCR
	SOP
	CB
	SC

	0-4
	28,400
	33,000
	86%
	33,300
	35,300
	34,400
	*
	32,200
	*

	5-9
	23,500
	27,100
	87%
	27,200
	29,800
	29,500
	*
	27,900
	26,900

	10-14
	25,500
	29,300
	87%
	29,200
	31,300
	31,100
	*
	29,000
	28,000

	15-19
	33,800
	39,400
	86%
	38,000
	37,500
	38,100
	*
	*
	*

	20-24
	47,900
	56,600
	85%
	56,900
	58,100
	58,400
	*
	*
	*

	25-29
	46,000
	55,000
	84%
	55,200
	64,700
	65,400
	*
	*
	*

	30-34
	39,100
	46,100
	85%
	46,700
	57,800
	58,300
	*
	*
	*

	35-39
	34,400
	40,100
	86%
	39,900
	49,700
	50,700
	*
	*
	*

	40-44
	37,500
	43,100
	87%
	42,800
	50,800
	51,200
	*
	*
	*

	45-49
	39,600
	43,500
	91%
	43,400
	50,100
	50,000
	*
	*
	*

	50-54
	36,700
	38,300
	96%
	38,400
	43,000
	42,700
	*
	*
	*

	55-59
	30,200
	31,200
	97%
	31,500
	34,100
	33,500
	*
	*
	*

	60-64
	27,100
	28,400
	95%
	28,500
	29,300
	28,900
	*
	*
	*

	65-69
	21,100
	22,100
	95%
	22,200
	22,400
	22,200
	21,700
	*
	*

	70-74
	19,200
	20,300
	95%
	20,100
	19,700
	19,900
	19,800
	*
	*

	75-79
	16,500
	17,300
	95%
	17,400
	16,900
	16,900
	17,000
	*
	*

	80+
	21,300
	22,400
	95%
	22,600
	21,500
	22,500
	22,100
	*
	*

	Total
	527,700
	593,200
	89%
	593,300
	652,000
	653,900
	*
	*
	*

	*data not available


� Rest of Scotland is defined as Scotland  - NHS GG&C


� � HYPERLINK "http://www.gro-scotland.gov.uk/files2/stats/population-estimates/mid2012/mye-methodology-guide.pdf" ��http://www.gro-scotland.gov.uk/files2/stats/population-estimates/mid2012/mye-methodology-guide.pdf� and � HYPERLINK "http://www.gro-scotland.gov.uk/files2/stats/population-estimates/reconciliation-report/mye-reconciliation-report.pdf" ��http://www.gro-scotland.gov.uk/files2/stats/population-estimates/reconciliation-report/mye-reconciliation-report.pdf�


� Percentage calculated by dividing each population estimate by the Census estimate and multiplying by 100. The shading corresponds to the range the percentage lies in, as indicated in the legend.


� MYE = Mid Year Estimates at June 30 2011, re-based using the 2011 Census


� CRP = Currently Registered Population, taken from the CHI at September 2011. This is all records of people in the CHI who are registered with a GP.


� NHSCR = Extract taken from NHS Central Register at May 2011. This is also an estimate of the currently registered population.


� SOP = Super Old Person's database 2011, taken from the Department for Work and Pensions


� CB = Child Benefit register 2011, taken from HM Revenue & Customs


� SC = School Census 2011, which does not include private schools.


� Edinburgh City Council has been used as it is the most comparable council area in Scotland to Glasgow City Council in both population size and urban-rural distribution.


� Taken from: � HYPERLINK "http://www.gro-scotland.gov.uk/files2/stats/population-estimates/reconciliation-report/mye-reconciliation-report.pdf" ��http://www.gro-scotland.gov.uk/files2/stats/population-estimates/reconciliation-report/mye-reconciliation-report.pdf�
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PURPOSE OF THE DOCUMENT


The board are asked to comment on the content of the PID in particular sections 2.1, 3.1, 4.1, 5.3 and 6.2.


1. BACKGROUND

1.1 The total annual monetary budget for the NHS in Scotland is agreed in the Scottish Government’s Spending Review. The Scottish Government then divides and distributes this budget across the fourteen territorial health boards in Scotland using a resource allocation formula.  

1.2 The population information used in the budget allocation for each NHS Health Board is derived from Mid Year Estimates (MYEs) which are produced by the NRS. These population estimates are produced using the demographic cohort component method using the latest Census as their base. Each year the population is ‘aged on’ one year (i.e. all 1 year olds become 2 year olds, and so one), the number of births in the year are added, the number of deaths subtracted and adjustments are made for estimated migration and other changes in special populations. MYEs form the basis of the final share of funding for each health board. The greatest influence over the final allocation of resources is the crude population share and very small changes to this share may result in changes in funding.  

1.3 This was the trigger for the first phase of the project which was analysing the differences between the Mid Year Estimates produced by NRS and the population estimates from health based administrative systems for the NHS Greater Glasgow and Clyde health board.


1.4 More information on phase 1 can be found here

1.5 A review and comparison of existing datasets with NRS has been carried out in phase 1 of the project and there is no indication that there are any problems with the MYEs. To understand the differences further, it is proposed that a data-linkage exercise be pursued in order to create a population estimate through record linkage.

1.6 This phase of the project has been set up to continue to investigate the possible differences in population estimates between different data sources across Scotland, with a view to understanding the differences. This extends the work carried out in phase 1.


1.7 This project will now form a work stream within the wider Beyond 2011 programme but will still require working closely with our partners in the NHS and Glasgow City Council.


1.8 The Beyond 2011 Programme was established by the National Records of Scotland (NRS) in September 2011 to explore the future provision of population and socio-demographic statistics in Scotland. It aims to provide a recommendation to Ministers in early 2015.   

1.9 The programme aims to investigate a range of possible solutions for collecting census type information in 2021 and beyond. These solutions include the possibility of using administrative sources or developing a more cost-effective and efficient census design or some combination of these approaches. 

1.10 The purpose of this document is to provide a clear definition of why the continuation of the project is required, what the primary objectives and governance arrangements are, what the approach to delivery will be and what the expected benefits of this project are.
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2. PROJECT OBJECTIVES

2.1 The primary objectives for this project are:

· to progress the research on the administrative models for Beyond 2011 programme, including the signs-of-life work.

· to review and document the different CHI databases and to understand how these are used across Scotland and how they are updated.

· to provide a better understanding of the differences between population estimates in Scotland calculated by NRS (the Census and the Mid-Year-Estimates) and estimates derived from administrative data sources, such as the CHI, NHSCR, Local Authority (LA) data, etc.  To then use this information to determine if it is possible to use administrative data sources to contribute to population statistics.


· to identify any potential differences in the population estimates for particular geographical areas or subsets of the population, with the intention of documenting, explaining and assessing the implications of these differences where possible.

3. PROJECT SCOPE

3.1 This project has three main areas of interest:


3.1.1 Signs-of-life

· A CHIAG application was approved summer 2013, which allows NRS access to additional CHI datasets. These datasets will not contain sensitive personal information but can be used as a tool to determine if someone who is on the CHI is still active (i.e. alive or resident) in Scotland. 


· To achieve PAC approval for the data required through the CHIAG application.


· By working with ISD and PSD to gain access to these datasets after PAC approval we will be able to progress the work of this project to understand why the CHI is inflated when compared with the Census extract and how we can account for this in any administrative model.


3.1.2 Council level datasets

· To continue dialogue with Glasgow City council over access to their specific local datasets and understand how these could be used in the Beyond 2011 programme.


· To seek access to further local authorities datasets to understand how local authority data is collected across Scotland.


3.1.3 Health Board datasets

· To continue dialogue with NHS Greater Glasgow & Clyde health board over access to their specific NHS datasets and understand how these could be used in the Beyond 2011 programme.


· To continue our analysis of the MYE in the wider Scottish context and to update TAGRA by December 2014 on the recommendations in relation to the MYE and CHI analysis work for the whole of Scotland.


3.2 This project is being conducted for research and statistical purposes only. It is not for operational purposes and will not report back on individual level records although it is expected that improvements will be made to the data quality of existing administrative data sources. 

3.3 Full data access agreements and approval processes will be followed before any access will be granted to council level datasets and CHI satellite datasets.

4. PROJECT DELIVERABLES

4.1 This phase of the project aims to deliver:  


· a report on the accuracy, precision, bias and robustness of the signs-of-life work for reducing the number of duplicates and false records on the NHSCR and the CHI.


· detailed reports which describe and analyse the differences between the various datasets to which access is granted, including summary tables of population estimates from different sources.

· a set of agreed population records which enable a reliable and accurate population estimate to be derived.

· any recommendations concerning the future allocation of NHS funding to TAGRA based on the evidence found in the analysis. 

5. STAKEHOLDERS


5.1 The main stakeholders in phase 2 of the programme are ISD and PSD as it is through our interaction with these stakeholders that we will be able to progress the signs-of-life work that is important for the progress of the Beyond 2011 programme. 


5.2 NHS GG&C and Glasgow City Council are still important stakeholders as their data will be used as a pathfinder to the wider Beyond 2011 context, determining if the signs-of-life work is viable in the production of an administrative based population estimate.


5.3 There are additional stakeholders who will benefit from the proposed improvements to the data quality of administrative data sources. Research into the data quality and reliability of NHSCR and CHI data will provide the groundwork for further investigations into the potential for data linkage using these sources. 


5.4 The key stakeholders in this project have been identified below: 

· NHS GG&C

· NRS (including NHSCR)


· NSS Information Services Division (ISD) 

· NSS Practitioner Services Division (PSD) 

· Glasgow City Council 

6. PROJECT GOVERNANCE

6.1 The Population Estimates Comparison Project Board (the “Project Board”) will be accountable for the success or failure of this phase of the project. The Project Board will provide direction to the work stream leads, ensure effective decision making and provide resources and funding to deliver the work defined within the PID. It will also be an escalation route for any issues that increase in severity and affect project level assumptions. 


6.2 The Project Board will meet every quarter (or as dictated by project status) and shall comprise the following members and remits:  


Project Executive: Kirsty MacLachlan (NRS) (chair)

Project Manager: Lamine Lachhab (NRS)

Senior Supplier: Jules Goodlet-Rowley (NRS and Beyond 2011 representative)

Senior Supplier: Muriel Douglas (NRS/NHSCR)

Senior Supplier: Roger Black (ISD)


Senior Supplier: David Knowles (PSD)

Senior User: Linda de Caestecker (NHS GG&C)

Senior User: Paul James (NHS GG&C)


Senior User: Kenny Meechan (Glasgow City Council) 

Project Support: Kieran Furness (NRS)

6.3 A highlight report will be prepared for each Project Board meeting, which will cover achievements in the last period, any slippage, planned work in the next period and an update on issues and risks. It will cover how the work is progressing within the wider Beyond 2011 context.

7. PROJECT CONTROLS

7.1 Risks and issues will be managed through the project structure and raised as soon as possible. These will then be added to the wider Beyond 2011 programme risk register and be managed with the programme framework as well as at the project level.

7.2 At each project board meeting a list of outstanding risks and issues will be discussed and the RAID log will be updated. 


8. PROJECT APPROACH


8.1 The key activities involved in this project are outlined below:


· Work with ISD and PSD over production of a signs-of-life indicator.


· gain approval for and negotiate access to relevant datasets

· match records from the NHSCR and associated systems with those on the HESA datasets


· match records from the NHSCR and associated systems with those on the Census


9. METHODOLOGY


9.1 If legal and privacy issues are addressed then different datasets such as CHI, NHSCR, Census, Electoral Register and council datasets will be matched by NRS using probabilistic record linkage technique. A population estimate will be produced by establishing whether a record belongs to the population of interest or not. Ambiguous outcomes will be minimised by methods such as clerical review, sign-of-life analysis (i.e. looking for recent activity such as a change of postcode or UPRN on NHSCR) and by maximising the number of data sources that can be linked.


9.2 A match will be done between records from the NHSCR, the CHI and other associated systems in NHS GG&C. The NHSCR records will also be matched against 2011 Census records. 

10. PROJECT TIMESCALES


10.1 The timing of the project will depend on the availability of datasets and resources to carry out the linkages. A timetable containing key milestones will be produced after the next Project Board meeting in November.

11. BENEFITS REALISATION


11.1 Critical success factors for this project are to:


· gain a greater understanding of the differences between administrative data sources (CHI, NHSCR etc) and the census.

· increase the awareness of the benefits of data linkage and address the inherent concerns of sharing data. 

· encourage greater joined-up and efficient delivery of services.  

11.2 The research and data linkages from this project will enable evidence to be provided which enables a greater understanding of the differences between population estimates. This will contribute to the following National Outcomes: 


· we are better educated, more skilled and more successful, renowned for our research and innovation – data linkages will enable better evidence to underpin policy decisions

· we live longer healthier lives – through better targeting of resources 

· we have tackled the significant inequalities in Scottish society – through better targeting of resources 

· we have improved the life chances for children , young people and families at risk – through better targeting of resources

· we live in well designed sustainable places where we are able to access the amenities and services we need – through better planning and targeting of resources

· our people are able to maintain their independence as they get older and are able to access appropriate support when we need it – better targeting of resources 

· our public services are high quality, continually improving, efficient and responsive to people’s needs – better data, more efficient services 


Annex A – Timetable (original)
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1. BACKGROUND


1. 1     The total annual monetary budget for the NHS in Scotland is agreed in the Scottish Government’s Spending Review. The Scottish Government then divides and distributes this budget across the fourteen territorial health boards in Scotland using a resource allocation formula. 


1.2
The formula does not calculate the individual need of each health board but uses statistical modelling to decide what percentage share of the overall budget should be assigned to each health board. The aim of this system is to provide a transparent and fair mechanism for the dividing of available resources and to ensure equity amongst health boards in terms of enabling them to meet the real needs of their resident populations. 



1.3      Between 1978 and 2000, a relatively simple formula called the SHARE (Scottish Health Authority Resource Equalisation) formula was used to allocate the NHS budget across Scotland. The formula placed strong emphasis on standardised mortality ratios (0-64 years) and remained untouched for more than 20 years until technological developments enabled a more sophisticated approach to be developed.  


1.4
Between 2000 and 2008, the Arbuthnott formula was introduced to calculate the percentage shares of the NHS budget in Scotland, for the first time introducing the concept of adjusting the regression modelling by health service supply factors.  In March 2005, the NHS Scotland Resource Allocation Committee (NRAC) was established with a remit to “improve and refine” the Arbuthnott Formula. The NRAC formula was introduced in 2009-10 and continues to use the same weighted capitation approach as the Arbuthnott formula but incorporates a number of recommended improvements. 


1.5
The NRAC formula is responsible for allocating the funds for hospital and community health services (HCHS) and for General Practitioner (GP) prescribing, which account for approximately 70% of the total NHS Scotland budget. The Technical Advisory Group on Resource Allocation (TAGRA) is responsible for overseeing the maintenance and development of the formula. TAGRA provides a platform to review the NRAC formula and ensures that it is kept up-to-date.



1.6
The NRAC formula is a utilisation-based weighted capitation formula, which takes into account the crude population share of a health board area and adjusts it in accordance with need and the excess costs of supplying health care in remote and rural areas. Need is adjusted for two indices: the age/sex index which is relatively straightforward to calculate; and the morbidity and life circumstances index (MLC) which is more complex to calculate and needs to take into account indices that reflect social deprivation and illness, as well as supply factors. The MLC and the excess cost of supply indices are subject to ongoing review by special working groups who report to TAGRA.


1.7
The population information for each NHS Health Board is derived from Mid Year Estimates (MYEs) which are produced by the NRS. These population estimates are produced using the demographic cohort component method. The estimates are currently based on the 2001 Census. Estimates based on the 2011 Census were published in August 2013. Each year the population is ‘aged on’ one year (i.e. all 1 year olds become 2 year olds, and so one), the number of births in the year are added, the number of deaths subtracted and adjustments are made for estimated migration and other changes in special populations. MYEs are re-based and form the basis of the final share of funding for each health board. The greatest influence over the final allocation of resources is the crude population share and very small changes to this share result in disproportionately large changes in funding.  


1.8
The Community Health Index (CHI) is a register of NHS patients in Scotland that exists to ensure patients can be correctly identified and that information pertaining to a patient's health is available to all providers of care. Each patient is assigned a unique ten-digit CHI number, which helps to preserve confidentiality by reducing the use of patient identifying information. 



1.9
The CHI provides an additional count of the resident population in Scotland, although the count as estimated by the CHI is consistently larger than the MYE for the same year for all health boards. However, a particularly large disparity has been noted between the population estimate taken from the CHI and the MYEs for NHS Greater Glasgow and Clyde (NHS GG&C). As it is the MYEs, and not the CHI, that are used within the NHS resource allocation formula, this is important for NHS GG&C, particularly as the final share of funding is greatly influenced by the crude population share. To provide an example of this sensitivity in financial terms, if the CHI were to be used in the resource allocation formula instead of the MYEs, then NHS GG&C would gain an additional £80m per annum and would move from its current status as £63m over-parity
 to £17m under-parity. 


1.10
It is recognised that the CHI suffers from over-inflation as a result of ‘ghosts’ and duplicates in the system and short-term migrants. It is possible that the CHI records for NHS GG&C suffer a greater proportion of these problems in comparison to the remaining 13 health boards. However, there is a concern that this over-inflation between the CHI and the MYEs could be complicated by a considerable number of unknown people who are not included in the Census (which acts as the base for the MYEs) but who are health service users. As a result, understanding the reason(s) behind the differences between the MYEs population estimate and the CHI population estimate is of significant interest to both NHS GG&C and TAGRA. There are several lines of inquiry that NHS GG&C have been pursuing. This project will compliment those lines of inquiry.


1.11
NHS GG&C have subsequently asked NRS to lead an investigation into the differences between the population estimates for the CHI and MYE. By comparing only aggregate population estimates from these two datasets, it is not possible to say with any certainty which source is the most accurate. It is possible that the CHI is overestimating the population or the MYE is underestimating. In order to come to a conclusion, it is proposed that a review and comparison of existing datasets, such as MYEs, Census, CHI and the NHS Central Register (NHSCR), be carried out and a data-linkage exercise of council administrative data sources be pursued in order to create a population estimate through record linkage. 


1.12
This project has been set up to investigate the possible disparity in population estimates between different data sources across Scotland, with a view to understanding the differences and highlighting any potential implications for the NRAC formula. As such, the project will focus primarily on the population of NHS GG&C which has the highest degree of apparent over-inflation of the CHI. However, a wide range of other learning opportunities are envisaged and any relevant findings will be applied across Scotland as a whole. The purpose of this document is to provide a clear definition of why the project is required, what the primary objectives and governance arrangements are, what the approach to delivery will be and what the expected benefits of this project are. 



1.13
This project will also act as a pathfinder for the comparison of population estimates taken from different administrative data sources. This is an important aspect of the Beyond 2011 programme which is concerned with the future provision of population and socio-demographic information. The project is also a pathfinder for the Data Sharing & Linkage Service and in particular it is aiming to help address four of the challenges to better data linkage:



· Uncertainty about the legalities and public acceptability of data sharing and linkage 


· Incomplete data, or data that cannot be linked 


· Limited capacity for secure exchange and access to data  


· Limited capacity of public sector organisations to analyse and make use of linked data


2. PROJECT OBJECTIVES


2.1
The primary objectives for this project are:


· to provide a better understanding of the differences between population estimates in Scotland calculated by NRS (the Census and the Mid-Year-Estimates) and estimates derived from administrative data sources, such as the CHI, NHSCR, Local Authority (LA) data, etc. 


· to review and document available data sources and assess whether the data quality of administrative data sources can be improved


· to establish the suitability and accuracy of relevant data sources and determine whether it is possible to use them to contribute to population statistics


· to assess whether the population of NHS service users in GG&C Health Board area is significantly different to the population estimates produced by NRS, particularly given the significance of the MYE in determining the allocation of NHS resources



· to identify any potential disparities in the population estimates for particular geographical areas or subsets of the population, with the intention of documenting, explaining and assessing the implications of these differences where possible.


· To report on any barriers to data sharing that are identified and to document the steps taken to reduce or alleviate these barriers and to inform the development of the population spine. This will assist the work that is taking place in the Beyond 2011 programme and the Data Sharing & Linkage Service (DSLS). 


3. PROJECT SCOPE


3.1
This project will be conducted in two phases:



· Phase 1 will concentrate on investigating different population estimates for NHS GG&C and comparing them to equivalent population estimates for the rest of Scotland. The reason for using NHS GG&C as a case study is two-fold: firstly a disproportionate disparity between the CHI and MYE has already been identified and secondly NHS GG&C contains the largest and most diverse Health Board population in Scotland, which should enable the majority of socio-demographic issues that may be causing any disparity between population estimates to be identified within this cohort. 


· Phase 2 will extend the project further to support the Beyond 2011 Programme, investigating different population estimates in all health boards and councils in Scotland.


3.2
This project is being conducted for research and statistical purposes only. It is not for operational purposes and will not report back on individual level records although it is expected that improvements will be made to the data quality of existing administrative data sources. 


4. PROJECT DELIVERABLES


4.1
This project is intended to provide the following deliverables:  



· to create an inventory of all relevant administrative and statistical data sources, including an assessment of the potential contribution each dataset can make to the project objectives.


· to produce detailed reports which describe and analyse the differences between the various datasets to which access is granted, including summary tables of population estimates from different sources.


· to create a set of agreed population records which enable a reliable and accurate population estimate to be derived.


· to report and present any recommendations concerning the future allocation of NHS funding to TAGRA based on the evidence found in the analysis. 


· To report on any barriers to data sharing that are identified and to document the steps taken to reduce or alleviate these barriers. This will assist the work that is taking place in the Beyond 2011 programme and the Data Sharing & Linkage Service (DSLS). 



5. STAKEHOLDERS



5.1
The primary stakeholder in Phase 1 of this project is NHS GG&C who are aiming to gain a greater understanding of the fundamental component of the NRAC formula, namely the crude population share, that is so critical in determining the final target share of NHS funding.


5.2
There are additional stakeholders who will benefit from the proposed improvements to the data quality of administrative data sources. Findings from this project will also contribute to the work of the Beyond 2011 programme and the Data Sharing & Linkage Service (DSLS) in terms of data linkage. Research into the data quality and reliability of NHSCR and CHI data will provide the groundwork for further investigations into the potential for data linkage using these sources. 



5.3
The key stakeholders in this project have been identified below: 


· NHS GG&C


· NRS (including NHSCR)



· NSS Information Services Division (ISD) 


· NSS Practitioner Services Division (PSD) 


· Glasgow City Council 


· DSLS


· Health Analytical Services (HAS) 


· The Improvement Service (IS) 


· TAGRA



6. PROJECT GOVERNANCE



6.1
The Population Estimates Comparison Project Board (the “Project Board”) will be accountable for the success or failure of the project. The Project Board will provide direction to the work stream leads, ensure effective decision making and provide resources and funding to deliver the work defined within the PID. It will also be an escalation route for any issues that increase in severity and affect project level assumptions. 



6.2
The Project Board will meet every eight weeks (or as dictated by project status) and shall comprise the following members and remits:  



Project Executive: Kirsty MacLachlan (NRS) (chair)



Project Manager: Gemma Jackson (NRS)


Senior Supplier: Jules Goodlet-Rowley (NRS)


Senior Supplier: Muriel Douglas (NRS/NHSCR)


Senior Supplier: Roger Black (ISD)



Senior Supplier: David Knowles (PSD)



Senior Supplier: Gerry Donnelly (DSLS) 


Senior Supplier: Cameron Walker/Tom McHugh (Improvement Service)


Senior User: Linda de Caestecker (NHS GG&C)


Senior User: Paul James (NHS GG&C)



Senior User: Kenny Meechan (Glasgow City Council)


Senior User: Angela Campbell (Health ASD)


Project Support: Adam Naylor (NRS)


Project Support: Lauren Schofield (NRS)


6.3
A highlight report will be prepared for each Project Board meeting, which will cover achievements in the last period, any slippage, planned work in the next period and an update on issues and risks.


7. PROJECT CONTROLS



7.1
Risks and issues will be managed through the project structure and raised as soon as possible.



7.2
A risk register has been produced and will be updated as appropriate. Mitigating actions have been implemented in response to risks already identified. 



8. PROJECT APPROACH



8.1
The key activities involved in this project are outlined below:


· arrange meetings with stakeholders


· agree potential sources of funding


· draft programme plan


· draft and agree outline business case to seek funding


· gain approval for and negotiate access to relevant datasets


· match records from the CHI and associated systems with those on the NHSCR system for NHS GG&C.


· quality assure the Census results using aggregate data sources such as the school census, Higher Education Student Association (HESA) and Department for Work & Pensions (DWP)



· match Glasgow City Council data to the NHSCR system. This will provide valuable information about the quality of the databases. NHSCR will be able to return a unique citizen's reference number (UCRN) which will enable Glasgow City Council to carry out further linkages.


· As part of the NHS GG&C work stream there is a work package that will be managed by an external contractor commissioned by NHS GG&C. The contractor will work closely with NRS to ensure knowledge transfer and an assessment of the transferability of results to other Councils.  The Project Board will be kept up-to-date by the relevant Senior User on the board.


9. METHODOLOGY



9.1
If legal and privacy issues are addressed then different datasets such as CHI, NHSCR, Census, Electoral Register and council datasets will be matched by NRS using probabilistic record linkage technique. A population estimate will be produced by establishing whether a record belongs to the population of interest or not. Ambiguous outcomes will be minimised by methods such as clerical review, sign of life analysis (i.e. looking for recent activity such as a change of postcode or UPRN on NHSCR) and by maximising the number of data sources that can be linked.



9.2
A match will be done between records from the NHSCR, the CHI and other associated systems in NHS GG&C. The NHSCR records will also be matched against 2011 Census records. 


10. PROJECT TIMESCALES



10.1
The timing of the project will depend on the availability of datasets and resources to carry out the linkages. A timetable containing key milestones is available in Annex B.


11. BENEFITS REALISATION



11.1
Critical success factors for this project are to:



· gain a greater understanding of the differences between administrative data sources (CHI, NHSCR etc) and the census.


· increase the awareness of the benefits of data linkage and address the inherent concerns of sharing data. 


· encourage greater joined-up and efficient delivery of services.  


11.2
The research and data linkages from this project will enable evidence to be provided which enables a greater understanding of the differences between population estimates. This will contribute to the following National Outcomes: 



· we are better educated, more skilled and more successful, renowned for our research and innovation – data linkages will enable better evidence to underpin policy decisions


· we live longer healthier lives – through better targeting of resources 


· we have tackled the significant inequalities in Scottish society – through better targeting of resources 


· we have improved the life chances for children , young people and families at risk – through better targeting of resources


· we live in well designed sustainable places where we are able to access the amenities and services we need – through better planning and targeting of resources


· our people are able to maintain their independence as they get older and are able to access appropriate support when we need it – better targeting of resources 


· our public services are high quality, continually improving, efficient and responsive to people’s needs – better data, more efficient services 



Annex A – Timetable (original)
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Annex B – Timetable (ongoing)
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� Parity represents the notional funding figure for each Health Board that results from the application of the NRAC formula. 
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