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1 Background
Between December 2005 and June 2006, we reviewed the adjustment for the excess costs of supply of healthcare services that was used in the Arbuthnott resource allocation formula. The principles that underpin this adjustment for differences between Health Boards in the costs of service delivery include:

1. the additional costs must be unavoidable, 

2. the additional costs must not be subject to manipulation by Boards 

3. any adjustment mechanism must not create perverse incentives for Boards to inflate their costs.

The resulting report (Sutton et al, 2006) formed part of a consultation by the NHSScotland Resource Allocation Committee (www.nrac.scot.nhs.uk) on the proposals to revise the resource allocation formula. Having considered the consultation feedback, NRAC agreed a short programme of further work to address the issues raised. NRAC therefore commissioned a short extension to our original research project. This addendum to the original report describes the further work undertaken on the hospital adjustment. An accompanying addendum describes the further work undertaken on the community health services adjustment. 
2 Outcome of consultation
2.1 Main outcomes

There were three specific questions regarding the hospital excess cost adjustment in the Consultation Document (see www.nrac.scot.nhs.uk/research.htm). The responses to consultation were reviewed and summarised by Shona Mulholland and Sue Granville from George Street Research (see www.nrac.scot.nhs.uk/consultation.htm).
The first of these (Q12) sought views on the proposal to replace the current remoteness adjustment, based on road kilometres per head, with an adjustment based on mapping the costs of treatment back to the areas in which patients live. Mulholland and Granville (2006) reported that this was broadly supported in the written consultation responses and at all of the regional workshops. 
The second consultation question (Q13) asked for views on the recommendation to introduce a market forces factor (MFF) for non-medical staff costs, based on a demonstration that NHS vacancy and turnover rates for nurses and AHPs were significantly associated with private sector Standardised Spatial Wage Differentials (SSWDs). A majority of consultees indicated opposition to this recommendation, though Mulholland and Granville (2006) noted that this was in part motivated by confusion and concern about the implications for regional pay differentials and the consistency with the new pay system - Agenda for Change. Specific concerns were raised about the extent to which the proposals took account of the remoteness premia paid to NHS staff (such as the Distant Islands Allowance) and the recruitment challenges for the NHS in remote and rural areas, and whether the higher vacancy and turnover rates that had been identified would lead necessarily to higher staff costs.  
Third, respondents were asked (Q14) to give their views on whether the separate proposals for adjustments based on (a) market forces factors and (b) remoteness and rurality would lead to double-counting in the formula. Concern about this was expressed by consultees and further investigation was recommended.
Respondents were also invited (Q16) to offer any other comments on the recommendations made on the hospital costs adjustment. Responses to this question were wide-ranging. The comments highlighted by Mulholland and Granville (2006) were the unexpected pattern of revealed cost differences between urban and rural areas, the need to update the findings in the light of the new consultant contract and that more work was needed on MFFs prior to implementation.
2.2 Specific comments

2.2.1 Scottish Executive Urban Rural Classification

The measure of remoteness and rurality is designed to capture the additional costs of service delivery to remote and rural populations that some Boards encounter. The specific measure proposed in our review was the Scottish Executive Urban Rural Classification (SEURC). This stratifies small geographical areas (datazones) into eight categories according to two criteria: the size of the settlement; and the travel time (measured as drive time) to the nearest settlement of more than 10,000 people. We reviewed remoteness and rurality measures (see Chapter 7 of the original report) that have previously been proposed and used in other formulae. The SEURC is the most sophisticated, and up-to-date measure and separately identifies the two aspects (remoteness and rurality) that have been proposed as influences on the costs of service provision. In our judgement it more accurately captures the additional costs encountered to deliver health services in these areas.
Some concern was raised about whether this fully reflected the way in which services are delivered because some hospitals that are located in less urban areas provide a wider range of services than others because they are the major population centre for the surrounding geography. Being capitation-based, the formula is concerned with the remoteness and rurality of the areas in which populations live and not the location of providers. Our analysis of the effects of remoteness and rurality identifies the differences in costs associated with treating residents of urban and rural areas and not the differential costs of providing services at different locations. No measure of remoteness and rurality can be expected to reflect the many subtleties of service provision that will come to be built into existing arrangements. The key to including an adjustment for this dimension of cost is that we can identify a robust and plausible indicator of these costs that is subject to neither manipulation by health boards nor will create perverse incentives for health boards to increase costs. SEURC meets these criteria.
The two factors used in the construction of the SEURC are continuous variables. Categories of these variables have been selected by the Scottish Executive Geographical Information Service to generate the eight-fold classification. The settlement size criterion is classified into four groups: greater than 125,000 people (primary cities); between 10,000 and 125,000 people (urban settlements); between 3,000 and 10,000 people (small towns); and under 3,000 people (rural areas). The drive time criterion is classified into three groups: less than 30 minutes (accessible); between 30 and 60 minutes (remote); and more than 60 minutes (very remote). Some consultation responses indicated concern that these classifications were too wide and might cause a loss of sensitivity in the formula. Consequently, in this further work, we have experimented with the use of the underlying continuous variables. 
2.2.2 Islands

Respondents from wholly Island Boards argued that they incur additional costs which were not picked up in any of the adjustments being proposed. They listed, for instance, that they have to send staff to the mainland for training and meetings and that they need to provide cover for them. They also argued that the Islands face higher fuel costs, delivery costs, and need to hold higher stocks of spares. The existence of the Scottish Distant Islands Allowance was also raised as a specific additional cost for wholly Island Boards. 
In our analysis we extended the eight-fold SEURC with two additional categories. The two very remote categories were divided between very remote mainland areas and very remote island areas. Our approach to identifying the additional costs of service delivery associated with remoteness and rurality involves relating figures on unit costs to the remoteness and rurality of areas. Separation of very remote areas into mainland and island areas allows us to identify additional costs of serving island residents specifically. All causes of higher costs (such as additional staff cost premia, consequences of small scale operation and higher fuel and energy costs) should be reflected in the unit costs data and identified in our analysis. 
2.2.3 Staff Market Forces Factor

The staff Market Forces Factor compensates some Boards for the additional unavoidable labour costs they encounter to deliver health services. In our original report we explained that Boards compete for most grades of staff with the private sector in local labour markets. They compete for all grades of staff save for hospital doctors and GPs. We also showed that pay in the private sector differs between local labour markets and that this reflects the need to compensate employees in the private sector for variations in the cost of living and attractiveness of working in different areas. We argued that NHS staff required the same compensation for differences in the cost of living and attractiveness of the different areas of Scotland in which they work. Therefore, where the NHS offers less compensation than the private sector, it will experience difficulties attracting and retaining staff and will encounter additional unavoidable costs. In our original report we investigated the evidence to support this argument and showed that there was evidence that, because the NHS paid its staff under national wage schedules and these failed to differentiate reward according to the cost of living and attractiveness of areas in Scotland, there were differences between Boards in unavoidable labour costs.
In our original report we used published Board-level vacancy and turnover rates for consultants, nurses and AHPs (sourced from www.isdscotland.org/workforce) to examine whether labour input prices (as measured by Standardised Spatial Wage Differentials for private sector employees) predicted the indirect costs that NHS Board face in recruiting and retaining staff. We found that higher private sector wages were associated with significantly higher vacancy and turnover rates for nurses and AHPs. We also found that in those labour markets in which there was higher private sector wages there were lower vacancy rates for medical staff. Consequently, the recommendation for a staff MFF was confined to non-medical staff groups. 

The contradictory findings for non-medical and medical staff was criticised for lacking face-validity. By this it is understood that the proposition that medical staff do not require additional compensation to work in higher costs areas lacks plausibility. We argued that it is likely caused by the different structure of the labour market for medical staff. High cost-of-living areas are often large urban centres which may contain large, specialist (often teaching) hospitals that offer more attractive career opportunities to medical staff. Medical staff are therefore compensated in other ways, by enhanced career opportunities, for working in higher cost areas. 
Other comments queried whether introduction of an MFF would lead to NHS Boards having a perverse incentive to inflate their costs. The recommended indicator contained no such incentives. The MFF is derived from data showing the unavoidable excess costs encountered  by the private sector in some areas of Scotland, and it is therefore exogenous to Boards’ actions. Any inflation of costs by Boards will not carry through into inflated pay in the private sector and would therefore not lead to greater rewards for Boards through the formula. 

Much of the concern about the staff MFF was consistency with future pay and workforce policy. Respondents suggested that Agenda for Change will reduce the flexibility of wage rates for non-medical staff and the restrictions on use of temporary staff will reduce the potential for use of agency staff to increase staff costs in areas with staff shortages. It was suggested those limited flexibilities which allow the NHS to compete with the private sector would be further reduced through Agenda for Change. Though Agenda for Change may further rigidify NHS pay schedules the scope for differentiating reward is limited at present and is the cause of the additional indirect labour costs Boards encounter. The case for a staff MFF is not predicated on the assumption that NHS employers pay higher wages in areas with higher private sector wages. Because of national pay-setting arrangements, the focus is on the indirect costs of recruitment and retention problems rather than the direct costs of paying staff. Higher vacancy and turnover rates are symptoms of the inability of the NHS to adjust pay flexibly to match the premia that the private sector pays to compensate workers in undesirable or more costly locations. The institutional pay-setting arrangements of the NHS are not a case against the MFF, but the reason why the evidence for an MFF adjustment should be sought in indirect cost indicators (like vacancy rates) not direct cost indicators (wages). 
A suggestion made during consultation was to include the input price indicators, including the staff MFF, as an explanatory variable in a multivariate analysis of geographical variations in unit costs. It was argued that this had the potential to avoid the double-counting risked in applying separate adjustments for input price variations and the excess costs of smaller-scale production in remote and rural areas. Including input price indicators as explanatory variables in a multivariate analysis could permit quantification of the cost consequences of higher private sector SSWDs for NHS providers. This would include:

· any direct cost consequences in terms of higher NHS staff wages;

· additional costs associated with higher staff turnover;

· higher costs of more frequent and longer recruitment processes;

· greater use of temporary staff to cover vacant positions;

· more use of overtime; and

· lower productivity of poorer quality staff.

This approach, however, suffers from three limitations. First there are theoretical grounds for believing that private sector wage differentials reflect the costs of production in rural areas. Any differences in the costs in rural areas due to diseconomies of scale in production would be reflected in rural wages. If private sector employers in rural areas encounter diseconomies of scale which raise costs they will pay lower wages in order to remain competitive against larger scale producers. Low rural wages will increase the competitive position of the NHS in rural areas and reduce recruitment and retention costs.  
Second other indirect costs may not be seen in the financial costs reported by the NHS if they emerge in lower quality of services. Therefore such an analysis would be a partial examination of the full impact of market forces on the NHS. 

Finally, it relies on high quality cost data that accurately capture variations in all input prices. We expressed several reservations about the quality of the financial data produced by the NHS in our original report and remain sceptical about whether this latter condition is met. 
3 Further work plan

3.1 Scope

It was agreed that the extension would: 

· Provide further explanation and clarification of some of the issues raised during consultation

· Refine the hospital cost adjustment to take account of the effect of market forces where it can be shown to have a significant impact on costs 

· Refine the hospital cost adjustment further to take account of other explanatory factors which could explain the geographic variations such as deprivation, older populations and ethnic minority populations.

3.2 Further work on the hospital services adjustment

3.2.1 Rationale
The MFF measures differences between areas in the costs of employing labour. Location factors might capture additional geographical variations in input prices that are not already reflected in the private sector wage structure. Remoteness and rurality influence the scale of production and therefore the level of output that can be produced from a given input level. Though these might appear as separate considerations, we have argued that they may not be theoretically independent. Moreover, we saw in the original report that they are correlated with each other in practice - MFFs tend to be higher in urban areas within Scotland.
We identified the consequences of remoteness and rurality using NHS cost data. Variations in input prices are one source of geographic differences in costs and will be counted twice if adjustments for input prices and adjustments for small-scale are applied as separate adjustments. 

We were requested to address this potential problem of double counting that we had identified in our original work by regressing variations in unit-costs on both remoteness and the MFFs simultaneously. In addition, it has been argued that it is more costly to deliver health services to deprived populations, to communities with more ethnic minorities and to older people. In our original report we had also recommended an extension to our analysis of hospital unit costs to include population characteristics that have been suggested to influence the average costs of each hospital episode. This is a separate issue from the impact of these population characteristics on the volume of treatment needed, which is considered in other aspects of the formula. 
Consequently, in this report we extend our analyses of the local to national average cost ratios to include additional independent variables:

(a)
MFFs for private sector employees, at the provider locations used

(b)
Building location factors, at the provider locations used

(c)
Resident population age

(d)
Resident population deprivation

(e)
Resident population ethnic composition

In addition, we consider the use of the continuous variables that underpin the ten-category classification and formally test whether the continuous specification provides a better statistical fit to the cost data. Island locations remain a discrete group because drive times are not calculated if they involve travel over water and responses during consultation indicated that service delivery to island populations involved unique cost challenges. 
3.2.2 Data

The dependent variable remains the same as in the original report. It is the ratio of local to national average costs. The local costs were derived from the Blue Book tables and are specific to the hospital, specialty (where appropriate) and type of admission (where appropriate). The national average costs vary by specialty (where appropriate) and type of admission (where appropriate) and are calculated using the same methodology as is used for the Morbidity and Life Circumstances (MLC) adjustment. Therefore, the denominators are equivalent to the numerators in the ratios used in the MLC work, but are calculated for Datazones rather than Intermediate Data Zones, and are calculated at care programme level not for specific diagnostic groups. 

We include variables representing three characteristics of the population of the datazone that may influence the costs of treatment. These characteristics are:

· Age composition

· Deprivation

· Ethnic group

To represent the age composition, we use the proportion of the resident populated aged under five years and we experimented with three possible indicators of the older population; the proportions of the resident population aged 65 years and over, 75 years and over, and 85 years and over. Our summary deprivation measure is the income domain score from the Scottish Index of Multiple Deprivation 2006. This represents the proportion of the population claiming state benefits on the grounds of low income and is therefore more appropriate for regression analysis than the overall index, which is a non-linear transformation of the underlying data (Scottish Executive, 2006). To represent the ethnic group composition, we use data from the 2001 Census. We use the proportion of the datazone population in Black, Indian, Pakistani, Chinese and other minority ethnic groups.

We also include two cost factors that are measured at the Local Authority level. These are the Staff Market Forces Factor and the building location factors. The derivation of the first of these was described in detail in the original technical report but relatively little detail was available for the location factors. These are a measure of the relative tender price levels in different parts of Scotland. Further details are provided in Appendix 9.1.
The two input price variables were attached to the dataset based on the location of the hospital of treatment. We used the postcode of the hospital and the All Fields Postcode Directory to identify the LA of the hospital and matched in the two variables. For the location factors, separate figures are provided for two areas within Highland LA, representing the administrative areas extant pre-local government re-organisation. 

3.2.3 Statistical modelling

In the source data, each observation represents a combination of the datazone where the patient lives, the hospital and specialty (where appropriate) they attended and the type of admission (where appropriate). In the original work, these data were aggregated to datazone level, to give one observation per datazone. The local costs and national average costs were (separately) summed and the ratios of the two calculated at datazone level. In this extension, we aggregate the dataset to give combinations of datazones and hospitals and undertake our analysis on this dataset. The tables below illustrate the difference for two hypothetical datazones.

Table 3.1 Dataset by combinations of datazone and hospital

	Datazone where patient lives
	Hospital attended
	Activity
	Activity at local costs (£’000ss)
	Activity at national average costs (£’000s)

	1
	A
	100
	12
	10

	1
	B
	40
	2
	4

	2
	B
	80
	4
	8

	2
	C
	80
	8
	8


Table 3.2 Dataset aggregated to datazone level

	Datazone where patient lives
	Activity
	Activity at local costs (£’000ss)
	Activity at national average costs (£’000s)
	Ratio

	1
	140
	14
	14
	1.00

	2
	160
	12
	16
	0.75


This allows us to model fully the effect of the variation in the LA cost factors on unit costs. As such, if a proportion of a particular datazone’s activity is provided in LA 1 and the remainder is provided in LA 2, we can allow for the differential cost factors on each proportion of the datazone’s activity. 
However we now have multiple observations for each hospital. This needs to be adjusted for in the calculation of the standard errors, which determine the statistical significance and confidence intervals. To take account of this we allow for the clustering of the standard errors by hospital. This represents a correction to the standard errors produced in the original report which would have been underestimated (and statistical significance therefore overestimated). 
3.2.4 Analysis
To explore the relationships between variations in input prices and patterns of unit costs, we aggregated the dataset by the Local Authority in which the hospital is located. We aggregate by Local Authority as this is the level at which data on input prices are collected. 

We then estimated a series of regression models for each care programme. First, we replicate the results from the original report using nine dummy variables to represent the ten categories of the SEURC and island location categorisation that we used in the original report. The omitted (reference) category in each model is Primary Cities. The constant term therefore represents the average value in Primary Cities. We also report a measure of the percentage of variation explained by these categories of remoteness and rurality (the adjusted R2 statistic) and the joint significance of the urban-rural differences. 

Second, we focus on the potential contribution of the cost factors in explaining cost variations. We provide models using separately the Market Forces Factor and the building location factors. 
Third, we estimate a full model including all of the considered factors.

Fourth, we experiment with alternative specifications of the effects of settlement size and drive times using the continuous variables that underpin the SEURC categories. The drive time is the number of minutes to the nearest settlement of 10,000+ population. It is missing for datazones located on islands. We therefore include a separate indicator for island location and assign the average drive time for the relevant SEURC category. Settlement size is the number of people living within the settlement boundaries. It is very highly skewed and may not exert a linear effect on hospital costs. Consequently, we experiment with monotonic transformations of settlement size that reduce its skewness. We raise settlement size to a power between 0 and 1, in increments of 0.05. We choose the power value that maximises the goodness-of-fit. We also produce models using drive times and the four categories of settlement size used in the SEURC.
4 Results
This section provides, by care programme, a graphical depiction of the differences in cost ratios between SEURC categories and an overview of the main findings and goodness-of-fit of the alternative models. Detailed results are provided in Appendices 9.3 to 9.8. 

Appendix 9.3 provides the graphical depictions of the relationships between local to national average cost ratios depending on the Local Authority location of the hospital. Significant (p<0.05) relationships are found between the Location Factors and the costs of acute and outpatient care only. 

Appendix 9.4 gives the regression results reproduced from the original report including nine dummy variables to represent the ten categories of the SEURC and island location. Differences between these categories are highly significant (p<0.001) for maternity and Geriatric Long Stay, significant (p<0.05) for inpatient mental health, marginally significant (p<0.1) for outpatients and insignificant (p>0.1) for acute care.
Regression models including only the input price indicators are provided in Appendix 9.5. Significant relationships are found between the Location Factors and the costs of acute and outpatient care only.
The full regression models, which include the categories of SEURC, both input price indicators and the three population characteristics, are provided in Appendix 9.6. In no case are any of the three population characteristics statistically significant.

In Appendix 9.7, the regression models that contain the three categories of settlement size and the continuous measure of drive time to the nearest urban settlement are shown.

Appendix 9.8 provides additional models for selected care programmes where specific options are considered.

4.1 Acute

Figure 4.1 shows the differences in costs between SEURC categories. Average cost ratios are higher in island communities but are generally lower than in Primary Cities on the rest of the mainland. The SEURC categories are not jointly significant [F(9, 137) = 0.91, p=0.5188] and explain 1.0% of the variation in unit costs (Table 9.4.1).
Figure 4.1 Acute care - mean (95% confidence intervals) costs by SEURC category
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Acute care costs are not significantly associated with the staff MFF (Table 9.5.1). A model (Table 9.5.2) using Location Factors explains 5.2% of the variation in costs and this is the only variable with a significant (p=0.013) influence on unit costs. The magnitude of the coefficient indicates that a one-unit difference in the location factor is associated with a 0.97 change in the cost ratio.

4.2 Outpatients

Figure 4.2 shows the differences in costs between SEURC categories. Average cost ratios are higher in island communities but are generally lower than in Primary Cities on the rest of the mainland. The SEURC categories are jointly, marginally significant [F(9, 155) = 1.79, p=0.0741] and explain 1.0% of the variation in unit costs (Table 9.4.1).
Figure 4.2 Outpatients - mean (95% confidence intervals) costs by SEURC category
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Outpatient attendance costs are not significantly associated with the staff MFF (Table 9.5.1). A model (Table 9.5.2) using Location Factors explains 9.4% of the variation in costs and has a significant (p=0.019) influence on unit costs. The magnitude of the coefficient indicates that a one-unit difference in the location factor is associated with a 3.07 change in the cost ratio.

Once the location factor is included in the regression model there is some evidence that the costs are under-predicted in mainland very remote areas. Inclusion of a binary variable for these areas improves the goodness-of-fit of the model slightly and is marginally significant (p=0.079). The results for this model are presented in Appendix 9.8.1. The magnitude of the coefficient on the location factor in this model indicates that a one-unit difference in the location factor is associated with a 3.12 change in the cost ratio. Additional to this, costs are increased by 10.0% for populations in mainland very remote areas. The two variables explain 9.5% of the variation in unit costs.

4.3 Maternity

The costs of maternity care provision are strongly influenced by remoteness and rurality. The ten categories of SEURC and island location explain 9.5% of the variation in unit costs and are jointly highly significant [F(9, 45) = 4.41, p=0.0004] (Table 9.4.1).
Figure 4.3 Maternity care - mean (95% confidence intervals) costs by SEURC category
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Maternity care costs are not significantly associated with either the staff MFF (Table 9.5.1) or the Location Factor (Table 9.5.2). 

The model that includes the drive time as a continuous variable increases the goodness-of-fit to 9.7% (Appendix 9.7). The best transformation of the settlement size is to raise it to the power of 0.75. This variable, the island indicator and the drive time explain 9.6% of the variation in unit costs (Appendix 9.8.2). In these models each of the variables has the expected sign but none is individually significant.

4.4 Geriatric Long Stay

Figure 4.4 shows the variation in the costs of geriatric long stay by remoteness and rurality. The ten categories of SEURC and island location explain 5.3% of the variation in unit costs and are jointly highly significant [F(9, 126) = 3.57, p=0.0006] (Table 9.4.1).
Figure 4.4 GLS - mean (95% confidence intervals) costs by SEURC category
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GLS care costs are not significantly associated with either the Market Forces Factor (Table 9.5.1) or the Location Factor (Table 9.5.2). 

The model that includes drive time as a continuous variable explains 4.2% of the variation in costs (Appendix 9.7). It shows higher costs in small towns and rural areas. The coefficients on drive time and island location are of the expected sign but are not statistically significant.

An alternative model is presented in Appendix 9.8.3. Urban settlements do not have significantly different costs to Primary Cities and so these categories of settlement size are combined. Small Towns and Rural Areas have similarly elevated costs, around 18%. Together these account for 4.0% of the variation in unit costs.

A continuous measure of settlement size, for which the best specification is to raise settlement size to the power 0.1, does not improve the goodness-of-fit (not shown). 
4.5 Mental health

Figure 4.5 illustrates the differences in costs of inpatient mental health services by SEURC category. These differences explain 8.9% of the variation in unit costs and are jointly significant [F(9, 126) = 2.49, p=0.0118] (Table 9.4.1).
Figure 4.5 Mental health - mean (95% confidence intervals) costs by SEURC category
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Inpatient mental health costs are not significantly associated with either the Market Forces Factor (Table 9.5.1) or the Location Factor (Table 9.5.2). 

The categorical definition of settlement size and inclusion of drive times offers a similar fit to the data (Appendix 9.7). The continuous specification of settlement size improves the goodness-of-fit (Appendix 9.8.4). The best specification of the relationship between settlement size and unit costs is a linear relationship. This variable, the island indicator and the drive time explain 13.2% of the variation in unit costs. Each of the three variables has the expected sign. The island indicator is of marginal significance (p=0.10).

5 Board level adjustmentS
In this chapter we aggregate the predictions at datazone level from selected models to the 14 NHS Board areas. Each datazone’s predicted value is weighted by the share of activity costed at national average costs. This provides estimates of the adjustments to NHS Board shares that would result from each of the options. The results are provided for anonymised Boards separately by care programme.  
5.1 Acute

For acute care, two options are presented. These are the SEURC category model (shown graphically in Section 4.1) and the Location Factor model (shown graphically in Appendix 9.3.1 and as a table in 9.5). 

Table 5.1 shows the resulting adjustments at Board level. The adjustments differ by more than 5% for two Boards (N and L).

Table 5.1 Acute care - adjustments at Board level

	Board
	SEURC
	Location Factor

	Table
	Appendix 9.4
	Appendix 9.5

	Ayrshire & Arran
	99.0
	100.7

	Borders
	98.5
	103.7

	Fife
	98.8
	99.8

	Greater Glasgow & Clyde
	100.9
	101.5

	Highland
	99.2
	95.2

	Lanarkshire
	99.9
	101.5

	Grampian
	99.6
	92.7

	Orkney
	107.8
	108.3

	Lothian
	100.3
	104.4

	Tayside
	99.8
	96.6

	Forth Valley
	98.8
	100.1

	Western Isles
	108.0
	104.5

	Dumfries & Galloway
	98.5
	99.2

	Shetland
	107.7
	103.0


5.2 Outpatients

For outpatient care, three options are presented. These are the SEURC category model (shown graphically in Section 4.2), the Location Factor model (shown graphically in Appendix 9.3.2 and as a table in 9.5), and the Location Factor model with an additional adjustment for mainland very remote areas (Appendix 9.8.1). 

Table 5.2 shows the resulting adjustments at Board level. There are substantial differences between the SEURC and Location Factor only models. The adjustments differ by more than 5% for seven Boards. The mainland very remote adjustment to the Location Factor model has little impact on the Board-level results. One Board’s adjustment increases by 3%. 
Table 5.2 Outpatients - adjustments at Board level

	Board
	SEURC
	Location Factor only
	Location Factor with mainland very remote adjustment

	Table
	Appendix 9.4
	Appendix 9.5
	Appendix 9.8.1

	Ayrshire & Arran
	97.6
	101.5
	101.3

	Borders
	96.2
	111.1
	111.1

	Fife
	97.7
	97.7
	97.5

	Greater Glasgow & Clyde
	102.2
	104.3
	104.1

	Highland
	96.9
	82.6
	85.5

	Lanarkshire
	100.0
	104.3
	104.1

	Grampian
	98.9
	76.6
	76.0

	Orkney
	115.6
	154.6
	155.4

	Lothian
	100.6
	112.7
	112.7

	Tayside
	99.7
	88.1
	87.7

	Forth Valley
	97.9
	99.1
	98.9

	Western Isles
	115.5
	118.1
	118.2

	Dumfries & Galloway
	95.6
	96.1
	95.8

	Shetland
	115.4
	125.9
	126.2


5.3 Maternity

For maternity care, three options are presented. These are the SEURC category model (shown graphically in Section 4.3), the settlement size category and drive time model (Appendix 9.7), and the continuous settlement size and drive time model (Appendix 9.8.2). 

Table 5.3 shows the resulting adjustments at Board level. The adjustments do not show substantial differences between the models. The adjustments differ by less than 5% for all Boards. 

Table 5.3 Maternity care - adjustments at Board level

	Board
	SEURC
	Settlement size category and drive time
	Continuous settlement size and drive time

	Table
	Appendix 9.4
	Appendix 9.7
	Appendix 9.8.2

	Ayrshire & Arran
	101.6
	101.5
	101.3

	Borders
	101.2
	101.8
	102.4

	Fife
	101.2
	100.6
	100.3

	Greater Glasgow & Clyde
	96.0
	95.9
	94.8

	Highland
	107.9
	110.3
	109.6

	Lanarkshire
	98.6
	98.2
	97.3

	Grampian
	98.6
	98.6
	100.7

	Orkney
	147.7
	147.6
	147.6

	Lothian
	97.5
	97.4
	98.5

	Tayside
	98.9
	98.6
	100.2

	Forth Valley
	101.3
	100.8
	100.0

	Western Isles
	147.4
	147.6
	147.6

	Dumfries & Galloway
	100.9
	101.9
	102.3

	Shetland
	147.8
	147.6
	147.6


5.4 Geriatric Long Stay

For GLS care, three options are presented. These are the SEURC category model (shown graphically in Section 4.4), the settlement size category and drive time model (Appendix 9.7), and the small towns and rural areas only model (Appendix 9.8.3). 

Table 5.4 shows the resulting adjustments at Board level. The adjustments do not show substantial differences between the first two models. The adjustments differ by less than 5% for all Boards. 

The third model differs more substantially from the SEURC model. Three Boards’ adjustments are more than 5% lower under the third model compared to the SEURC model.

Table 5.4 GLS - adjustments at Board level

	Board
	SEURC
	Settlement size category and drive time
	Small towns and rural areas only

	Table
	Appendix 9.4
	Appendix 9.7
	Appendix 9.8.3

	Ayrshire & Arran
	101.0
	100.8
	102.4

	Borders
	109.1
	109.0
	110.0

	Fife
	97.8
	98.7
	100.5

	Greater Glasgow & Clyde
	95.5
	95.6
	95.2

	Highland
	108.9
	111.1
	108.5

	Lanarkshire
	97.0
	97.5
	97.8

	Grampian
	102.9
	101.7
	102.0

	Orkney
	119.6
	119.6
	112.2

	Lothian
	97.8
	97.5
	97.1

	Tayside
	99.0
	98.7
	98.8

	Forth Valley
	95.9
	96.5
	98.2

	Western Isles
	120.3
	120.1
	112.6

	Dumfries & Galloway
	108.9
	106.0
	107.2

	Shetland
	119.1
	119.4
	111.9


5.5 Mental health

For inpatient mental health, three options are presented. These are the SEURC category model (shown graphically in Section 4.5), the settlement size category and drive time model (Appendix 9.7), and the continuous settlement size and drive time model (Appendix 9.8.4). 

Table 5.5 shows the resulting adjustments at Board level. The adjustments do not show substantial differences between the first two models. The adjustments differ by less than 5% for all Boards. The third model differs more substantially from the SEURC model but no Board’s adjustment differs by more than 5%.

Table 5.5 Mental health - adjustments at Board level

	Board
	SEURC
	Settlement size category and drive time
	Continuous settlement size and drive time

	Table
	Appendix 9.4
	Appendix 9.7
	Appendix 9.8.4

	Ayrshire & Arran
	102.7
	102.7
	103.9

	Borders
	103.6
	103.8
	104.9

	Fife
	102.1
	102.3
	103.7

	Greater Glasgow & Clyde
	96.0
	96.0
	92.1

	Highland
	109.1
	110.3
	110.4

	Lanarkshire
	99.0
	99.1
	97.5

	Grampian
	99.7
	99.2
	103.1

	Orkney
	138.8
	138.6
	138.4

	Lothian
	98.0
	97.9
	100.6

	Tayside
	99.4
	99.4
	103.2

	Forth Valley
	101.8
	101.8
	103.2

	Western Isles
	138.4
	138.5
	138.4

	Dumfries & Galloway
	104.2
	103.6
	104.8

	Shetland
	138.8
	138.6
	138.4


6 Recommendations
6.1 Summary of main findings

As seen in the original report, there is clearest evidence of urban-rural differences in maternity and the long-stay specialties. For maternity and inpatient mental health services, the costs in island communities are increased by approximately 50%. Urban-rural differences are significant at p<0.05 in maternity, inpatient mental health and geriatric long stay, and at p<0.1 for outpatient care. 

For acute and outpatient care, the Location Factors are significantly associated with higher unit costs.

6.2 Choosing between options

One criterion for choosing between options is statistical - the goodness-of-fit. However, consistency is also worthy of consideration. There is little consistency across the models that provide the best fit to the data for each care programme. 

A further consideration is complexity. The continuous specification of some of the factors (settlement size and drive time) increases the complexity of the models, while offering the advantage of reducing ‘cliff-edges’ between areas.  

Face validity is a further consideration. We presented figures on differences in service configuration (occupancy rates and sizes of facilities) between urban and rural areas that account for the observed differences in costs for maternity and the long-stay specialties. We considered Location Factors in our original research as a potential driver of differences in building costs but noted that these accounted for a small proportion of overall costs. The significance of these Location Factors for acute and outpatient care in this further work is surprising. The magnitude of their effects on costs suggests they are not reflecting differences in building costs alone. As with the existing Arbuthnott Formula adjustment, which uses road kilometres per 1,000 population, the Location Factors appear to be a good indicator of excess costs but not the cause of excess costs and may therefore lack face validity. 

The ease with which the models can be updated is a key consideration. We noted in our original report that priority should be given to updating the weighting (the regression coefficients) associated with the factors rather than updating the factor themselves. The factors (input price differences and the remoteness and rurality of areas) change slowly. Planned changes in service configuration, and the time period that has already passed since some of the data we have used were collected, lead us to suspect that the weightings attached to the various factors will change more rapidly.

6.3 Overall options
We propose that there are four overall options for the Committee to consider:
Option 1 - SEURC and island categories only
	Care programme
	Variables
	Goodness-of-fit

	Acute
	SEURC category and island location
	1.0%

	Outpatients
	SEURC category and island location
	1.0%

	Maternity
	SEURC category and island location
	9.5%

	GLS
	SEURC category and island location
	5.3%

	Mental health
	SEURC category and island location
	8.9%


Option 2 - Selection of the best-fitting model for each care programme 
	Care programme
	Variables
	Goodness-of-fit

	Acute
	Location Factor
	5.2%

	Outpatients
	Location Factor with mainland very remote adjustment
	9.5%

	Maternity
	Settlement size category and continuous drive time
	9.7%

	GLS
	SEURC category and island location
	5.3%

	Mental health
	Continuous settlement size and continuous drive time
	13.2%


Option 3 - Consistent models 

	Care programme
	Variables
	Goodness-of-fit

	Acute
	Location Factor
	5.2%

	Outpatients
	Location Factor
	9.4%

	Maternity
	SEURC category and island location
	9.5%

	GLS
	SEURC category and island location
	5.3%

	Mental health
	SEURC category and island location
	8.9%


Option 4 – Simplest models 

	Care programme
	Variables
	Goodness-of-fit

	Acute
	None
	-

	Outpatients
	None
	-

	Maternity
	SEURC category and island location
	9.5%

	GLS
	SEURC category and island location
	5.3%

	Mental health
	SEURC category and island location
	8.9%


6.4 Recommended option

Across the various criteria we described in section 6.2 and NRAC’s core criteria, we recommend that option 1 from section 6.3 be adopted. This uses differences in the mean costs across the ten categories of SEURC and island location to derive the adjustments for all programmes.

This option is not the most accurate and might be seen to not maximise the equity of the formula. However, it is likely to be more stable over time than the models that use the continuous variables for remoteness and rurality. It is certainly preferable to the use of Location Factors, which would compromise the practicality, transparency and face validity of the formula. 

Moreover, adoption of a consistent model across care programmes maximises the relevance of the formula. This option will be easiest to update and therefore ensure that the formula is responsive. It will also be easiest to disseminate and therefore most suitable for evaluability in the NHS. 
We propose that option 1 represents a substantial improvement over the existing hospital remoteness adjustment in the Arbuthnott formula and no other option that we have derived in this report performs better on the range of criteria that should be considered in weighing up the options. 
6.5 Updating the formula
In our original report we recommended that “considerable effort should be made to update the remoteness-related hospital services weights using the methods described in this report prior to their introduction. Use of more recent activity data for long-stay specialties, corrections to some of the cost figures reported in the Blue Book and better matching of local activity and cost data would improve the evidence-base for the hospital costs adjustment.” (p.143). This has not been possible within the timescale of this project extension and remains an important consideration.
We remain of the view that higher priority should be given to updating the weights (mean costs by category of remoteness and rurality) than to the factors (proportions of the population in different categories of remoteness and rurality) in the formula adjustment for excess costs. The weights are likely to evolve more rapidly than the underlying factors. The analysis used to create the weights should be updated each year and the factors should be updated every three years. 

7 Further work
The priorities for further work in this area remain much the same as we highlighted in our original report. Data on the costs of service provision should be of better quality, more consistent over time and between provider organisations, and capable of being linked reliably and at a disaggregated level to clinical information and workforce data.
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9 Annexes
9.1 Further information on location factors

9.1.1 Calculation methodology

Construction Advice and Policy Division (CAPD) of the Scottish Executive produces annual factors, for internal use, which indicate average construction tender price differentials between Scottish local authority areas relative to a mean mainland factor of 1.00. These differentials are known variously as location factors (LFs), regional variations or area cost uplifts. The raw data for producing LFs are tender documents known as Bills of Quantities (BQs), which are received by CAPD from a range of public sector organisations on a voluntary basis. Confidentiality is maintained by anonymising the raw data extracts. 

The methodology for calculating LFs utilises the project index readings derived from tender price analysis. The ratio of prices in the BQs to those in the schedule of rates (the comparison base) produces the project index. The preliminaries amount is also taken into account in the analysis, as are any contingencies, prime cost and provisional sums. This method is also used by DTI and Building Cost Information Service (BCIS). Projects are then batched according to their local authority area. The factors are calculated by analysing the five most significant variables: date, location, contract value, building function and method of cost reimbursement. LFs are intended to provide a general indication of differences in price levels of contractors’ tenders. 

9.1.2 Sample size and stability

For local authority areas based on the Scottish mainland, the LFs are calculated by analysing a five-year sample of suitable projects, which rolls forward annually. For the Island Authorities (Western Isles, Orkney and Shetland), they are found by analysing a ten-year sample of suitable projects, which also rolls forward annually. Sample sizes are not provided but are described as “appropriate” for the calculation methodology. The rolling time-frames have helped to ensure, thus far, that by and large the LFs are very stable over time. This will continue for as long as CAPD continues to receive information on enough suitable projects. 

9.1.3 Other sources

BCIS is a trading name of RICS (i.e. the Royal Insitution of Chartered Surveyors). BCIS produces price adjustment location factors, available by subscription, that estimate pricing differentials in specific regions. However, no factor is published for the Western Isles. DTI (i.e. Department of Trade and Industry) produce quarterly building price and cost indices for public sector construction works in the UK, available by subscription. They include regional price adjustment factors.

9.1.4 Policy uses 

CAPD’s LFs are used by DD: Housing and Area Regeneration, among others. The LFs were built-into DD’s model for assessing VFM of large scale council house stock transfer application from LAs. They are also used within Communities Scotland as an integral component of the New Indicative Cost system, the mechanism by which Housing Associations and the like have their applications for project/programme funding assessed. The LFs also assist CAPD in its role supporting Project Sponsors who are responsible for agencies, NDPBs, etc, where major construction works are being proposed, and in providing responses to any ad-hoc enquiries (MCS, OR etc) about regional differentiation of price levels.

9.2 Values of input price indices

In Table 9.1 we reproduce the input price indices for staff (the Market Forces Factor) and buildings (location factor) for each Local Authority from the original report. These are the values that have been assigned to hospitals in the extended cost analysis contained in this report. 
Table 9.2.1 Local Authority input price indices
	Local Authority Name
	Location Factor
	Market Forces Factor

	Aberdeen City
	94
	107.92

	Aberdeenshire
	93
	97.57

	Angus
	97
	93.45

	Argyll & Bute
	107
	92.53

	Clackmannanshire
	101
	94.52

	Dumfries & Galloway
	100
	94.26

	Dundee City
	98
	97.70

	East Ayrshire
	102
	92.43

	East Dunbartonshire
	103
	101.09

	East Lothian
	102
	95.18

	East Renfrewshire
	103
	96.61

	Edinburgh, City of
	107
	105.24

	Falkirk
	101
	102.55

	Fife
	101
	96.43

	Glasgow City
	103
	101.9

	Highland
	91*
	94.62

	Inverclyde
	103
	94.48

	Midlothian
	102
	96.93

	Moray
	93
	93.30

	North Ayrshire
	102
	94.25

	North Lanarkshire
	103
	100.57

	Orkney Islands
	125
	91.06

	Perth & Kinross
	97
	93.99

	Renfrewshire
	103
	101.05

	Scottish Borders
	105
	90.57

	Shetland Islands
	112
	105.93

	South Ayrshire
	102
	101.71

	South Lanarkshire
	103
	97.88

	Stirling
	101
	96.35

	West Dunbartonshire
	103
	102.49

	West Lothian
	102
	103.32

	Western Isles
	109
	88.51


* A Location Factor value of 105 is applied to Highland (South), comprising the local government areas of Skye and Lochalsh and Lochaber prior to re-organisation.
9.3 Relationship between input prices and NHS costs at Local Authority level
9.3.1 Acute care
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Chart excludes one Local Authority accounting for a tiny proportion of activity and having very low costs. 
Correlation coefficient r=0.0820 (p=0.6665).
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Chart excludes one Local Authority accounting for a tiny proportion of activity and having very low costs.  r=0.4318, p=0.0172

9.3.2 Outpatients
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Correlation coefficient r=0.2707 (p=0.1408).
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Correlation coefficient r=0.5460 (p=0.0015)
9.3.3 Maternity
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Correlation coefficient r = -0.3148 (p=0.1340)
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Correlation coefficient r = 0.0725 (p=0.7363)
9.3.4 Geriatric Long Stay
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Correlation coefficient r = -0.1867 (p=0.3063)
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Correlation coefficient r= -0.1198 (p=0.5137)
9.3.5 Mental health
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Correlation coefficient r = -0.3418 (p=0.0696)
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Correlation coefficient r = -0.1717 (p=0.3733)
9.4 Regression of cost ratios on SEURC and island categories
Table 9.4.1 Regression of cost ratios on SEURC and island categories

	Category
	Acute
	Outpatients
	Maternity
	Geriatric long stay
	Mental health

	Urban settlement
	-2.4
	-4.3
	6.4
	-3.2
	6.8

	Accessible small town
	-2.7
	-7.8
	4.2
	12.6
	10.5

	Remote small town
	-2.7
	-11.7
	-3.0
	38.8
	16.5

	Mainland very remote small town
	-2.1
	-1.8
	34.0
	9.8
	17.3

	Island very remote small town
	2.9
	10.4
	59.3
	22.3
	47.4

	Accessible rural area
	-3.1
	-7.2
	8.3
	11.4
	7.5

	Remote rural area
	-3.5
	-12.6
	6.6
	35.2
	16.7

	Mainland very remote rural area
	-3.1
	-9.2
	12.4
	16.5
	14.5

	Island very remote rural area
	8.3
	13.3
	49.9
	25.4
	42.0

	Constant term (Primary Cities)
	101.4
	103.2
	94.9
	95.4
	94.6

	
	
	
	
	
	

	Observations
	82809
	83387
	13639
	7477
	17652

	Hospitals
	138
	156
	46
	127
	127

	Adjusted R2
	1.0%
	1.0%
	9.5%
	5.3%
	8.9%

	
	
	
	
	
	

	SEURC joint significance
	F(9, 137) = 0.91
	F(9, 155) =  1.79
	F(9, 45) = 4.41
	F(9, 126) = 3.57
	F(9, 126) = 2.49

	p-value
	p=0.5188
	p=0.0741
	p=0.0004
	P=0.0006
	P=0.0118


9.5 Regression of cost ratios on input price indicators
Table 9.5.1 Regression of cost differences on the staff MFF
	Care Programme
	Coeff
	p-value
	95% lower
	95% upper
	Adj.R2

	Acute
	0.152
	0.731
	-0.720
	1.024
	0.2%

	Outpatients
	1.224
	0.305
	-1.125
	3.572
	2.4%

	Maternity
	-1.465
	0.031
	-2.790
	-0.140
	7.8%

	Geriatric long stay
	-0.708
	0.167
	-1.717
	0.300
	0.9%

	MH+LD
	-0.994
	0.103
	-2.193
	0.204
	4.6%


Table 9.5.2 Regression of cost differences on Location Factors
	Care Programme
	Coeff
	p-value
	95% lower
	95% upper
	Adj.R2

	Acute
	0.971
	0.013
	0.207
	1.736
	5.2%

	Outpatients
	3.066
	0.019
	0.501
	5.632
	9.4%

	Maternity
	0.403
	0.678
	-1.538
	2.345
	0.4%

	Geriatric long stay
	-0.514
	0.382
	-1.674
	0.646
	0.3%

	MH+LD
	-0.646
	0.285
	-1.836
	0.544
	1.2%


9.6 Regression of cost ratios on all variables
	Care Programme
	Acute
	Outpatients
	Maternity
	GLS
	Mental health

	Variable
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value

	Urban settlement
	-0.5
	0.835
	4.3
	0.435
	0.0
	0.997
	-5.4
	0.319
	3.1
	0.411

	Accessible small town
	0.0
	0.999
	2.0
	0.696
	-1.3
	0.790
	9.1
	0.185
	6.3
	0.095

	Remote small town
	1.5
	0.670
	2.3
	0.799
	-8.6
	0.297
	34.1
	0.101
	11.2
	0.019

	Mainland very remote small town
	2.6
	0.505
	22.3
	0.021
	25.9
	0.281
	8.8
	0.609
	9.9
	0.067

	Island very remote small town
	0.2
	0.980
	-1.1
	0.965
	47.7
	0.159
	30.6
	0.031
	42.7
	0.009

	Accessible rural area
	0.1
	0.966
	5.0
	0.350
	2.2
	0.699
	6.9
	0.204
	2.4
	0.529

	Remote rural area
	2.4
	0.449
	7.6
	0.327
	0.4
	0.959
	28.0
	0.018
	9.8
	0.031

	Mainland very remote rural area
	3.2
	0.430
	16.2
	0.104
	4.0
	0.833
	11.4
	0.374
	5.7
	0.233

	Island very remote rural area
	6.7
	0.309
	3.0
	0.880
	37.7
	0.179
	32.4
	0.033
	36.0
	0.028

	Staff MFF
	0.1
	0.733
	1.1
	0.218
	-1.3
	0.090
	-0.3
	0.609
	-0.6
	0.231

	Location Factor
	1.0
	0.026
	3.1
	0.021
	0.2
	0.810
	-0.9
	0.212
	-0.5
	0.415

	Proportion aged 0-4
	-4.5
	0.785
	-1.2
	0.970
	32.7
	0.176
	1.4
	0.978
	-18.1
	0.511

	Proportion aged 75+
	-0.5
	0.961
	16.8
	0.395
	27.1
	0.255
	-2.5
	0.891
	-5.8
	0.746

	SIMD Income domain
	-0.2
	0.961
	-4.3
	0.724
	-15.9
	0.147
	-14.0
	0.178
	-13.0
	0.096

	Proportion BME
	21.2
	0.205
	4.7
	0.874
	11.0
	0.645
	22.3
	0.663
	4.3
	0.826

	Constant term
	-9.8
	0.877
	-328.4
	0.110
	203.6
	0.182
	214.3
	0.020
	208.7
	0.006

	 
	 
	 
	
	
	 
	 
	 
	 
	
	 

	Observations
	82809
	 
	83387
	
	13639
	 
	7477
	 
	17652
	 

	Hospitals
	138
	 
	156
	
	46
	 
	127
	 
	127
	 

	Adjusted R2
	5.7%
	 
	11.2%
	 
	14.6%
	 
	6.1%
	 
	11.1%
	 


9.7 Regression of costs on category of settlement size and continuous drive time
	Care Programme
	Acute
	Outpatients
	Maternity
	GLS
	Mental health

	Variable
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value
	Coeff.
	p-value

	Urban settlement
	-2.417
	0.347
	-4.341
	0.517
	6.421
	0.295
	-3.228
	0.553
	6.820
	0.080

	Small town
	-2.801
	0.200
	-7.360
	0.169
	1.473
	0.795
	13.097
	0.086
	9.460
	0.019

	Rural area
	-2.944
	0.214
	-7.275
	0.224
	3.065
	0.655
	14.763
	0.040
	6.758
	0.111

	Drive time (mins.)
	-0.004
	0.919
	-0.038
	0.521
	0.246
	0.282
	0.078
	0.698
	0.130
	0.028

	Island
	9.850
	0.094
	22.737
	0.104
	28.698
	0.340
	3.334
	0.829
	25.387
	0.108

	Constant term
	101.377
	0.000
	103.198
	0.000
	94.838
	0.000
	95.395
	0.000
	94.604
	0.000

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Adjusted R2
	1.0%
	 
	0.9%
	 
	9.7%
	 
	4.2%
	 
	8.9%
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Predicted values
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Minimum
	97.9
	 
	90.5
	 
	94.8
	 
	92.2
	 
	94.6
	 

	p10
	98.4
	 
	95.3
	 
	94.8
	 
	92.2
	 
	94.6
	 

	p25
	98.5
	 
	95.6
	 
	94.8
	 
	92.2
	 
	94.6
	 

	Mean
	99.9
	 
	99.6
	 
	100.4
	 
	99.5
	 
	100.2
	 

	p75
	101.4
	 
	103.2
	 
	101.3
	 
	109.3
	 
	102.6
	 

	p90
	101.4
	 
	103.2
	 
	102.9
	 
	111.2
	 
	105.5
	 

	Maximum
	108.2
	 
	118.2
	 
	147.7
	 
	121.3
	 
	139.8
	 


9.8 Additional regression models

9.8.1 Outpatients
Table 9.8.1 Alternative model for outpatient care costs
	Variable
	Coeff.
	p-value

	Location Factor
	3.120
	0.017

	Mainland very remote
	10.004
	0.079

	Constant term
	-217.271
	0.094

	 
	 
	 

	Adjusted R2
	9.5%
	 

	 
	 
	 

	Predicted values
	 
	 

	Minimum
	66.7
	 

	p10
	85.4
	 

	p25
	101.0
	 

	Mean
	102.2
	 

	p75
	104.1
	 

	p90
	116.6
	 

	Maximum
	172.8
	 


9.8.2 Maternity

Table 9.8.2 Alternative model for maternity care costs
	Variable
	Coeff.
	p-value

	Settlement size
	-0.0002
	0.478

	Drive time
	0.194
	0.331

	Island
	30.711
	0.295

	Constant term
	99.961
	0.000

	 
	 
	 

	Adjusted R2
	9.6%
	 

	 
	 
	 

	Predicted values
	 
	 

	Minimum
	93.6
	 

	p10
	93.6
	 

	p25
	96.9
	 

	Mean
	100.4
	 

	p75
	101.5
	 

	p90
	104.2
	 

	Maximum
	148.3
	 


Settlement size is raised to the power = 0.75.

9.8.3 Geriatric Long Stay

Table 9.8.3 Alternative model for GLS costs
	Variable
	Coeff.
	p-value

	Small Town
	17.05158
	0.003

	Rural Area
	19.02333
	0

	Constant term
	93.88243
	0

	 
	 
	 

	Adjusted R2
	4.0%
	 

	 
	 
	 

	Predicted values
	 
	 

	Minimum
	93.9
	 

	p10
	93.9
	 

	p25
	93.9
	 

	Mean
	99.7
	 

	p75
	110.9
	 

	p90
	112.9
	 

	Maximum
	112.9
	 


9.8.4 Mental health

Table 9.8.4 Alternative model for mental health care costs
	Variable
	Coeff.
	p-value

	Settlement size
	-0.000012
	0.000

	Drive time
	0.106
	0.026

	Island
	26.078
	0.100

	Constant term
	103.623
	0.000

	 
	 
	 

	Adjusted R2
	13.2%
	 

	 
	 
	 

	Predicted values
	 
	 

	Minimum
	89.4
	 

	p10
	89.4
	 

	p25
	89.4
	 

	Mean
	100.3
	 

	p75
	104.3
	 

	p90
	105.6
	 

	Maximum
	138.7
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