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COMPARISON OF NRAC AND DEPARTMENT OF HEALTH (DH) FORMULAE – TREATMENT OF AGE/SEX AND NEEDS ADJUSTMENT
BACKGROUND
1. At TAGRA’s February meeting the group briefly discussed the fact that in England the DH resource allocation formula has recently changed so that age/sex and additional needs are covered by one adjustment. Previously, England had used the same approach as Arbuthnott and NRAC in that there was a ‘two step’ adjustment for health needs – first, the population is adjusted for age/sex and then, second, for additional health needs.
2. TAGRA asked ASD to ask Professor Nigel Rice if he could provide details of the rationale for this change. This paper is based on the information supplied by Professor Rice.
Explanation of current Scottish and previous English approach
3. Both Scotland and England use the weighted capitation approach where (in Scotland’s case) a Health Board’s population share is adjusted to take account of the difference in health needs due to the age/sex profile of their population, additional health needs and the additional excess costs of supplying health services to their population. Thus, there are three adjustments or ‘steps’ that move from a ‘crude’ population share to a ‘weighted’ population share that reflects the pattern of needs/excess costs. The formula is multiplicative in that the population share is ‘multiplied’ by an index for age/sex, then by an index for additional needs and finally by an index for excess costs. In the NRAC Final Report, this approach is illustrated by the following diagram.
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4. The English formula used a similar approach until the recent changes. The first two of these ‘steps’ relate to estimating the health needs of the Health Board’s population. The first step involves constructing age cost curves (i.e. estimating the mean cost per person by age category for both males and females). The second step involves regressing cost weighted activity (adjusted for age and gender) against a set of additional needs indicators.
Explanation of revised English approach
5. The ‘new’ English approach, which will be implemented from 2009/10 involves modelling age/sex together with additional needs. This is akin to estimating the second stage by regressing cost-weighted activity (without age standardisation) jointly on age/gender and additional needs and is often referred to as the one-step approach. The approach allows the relative weights attached to age/gender and additional needs to be determined empirically in a single model. Accordingly the weights attached to different age/gender groups will be set controlling for additional needs, and vice versa.  
Rationale for the change in England
6. A criticism of the current two-step approach is that age and gender-related need will be correlated with additional need.  The first-step ignores this correlation when determining the age-gender cost curve.  Hence the age-gender cost curve will reflect the true impact of age and gender on utilisation but also, in part, the effect of additional needs that are correlated with age and gender.  The argument extends to correlations between age/gender and supply. The one-step approach attempts to avoid these potential problems.
7. The one-step approach was investigated in the recent CARAN report (note that only age effects where considered). Two models were attempted:
· Cost-weighted activity regressed against age groups and additional needs (additive one-step model)

· Cost-weighted activity, stratified into age groups, regressed on additional needs (stratified one-step model).  

8. The stratified one-step approach defines separate needs adjustments by age strata.  Note that these models may have a common set of needs variables where models across strata differ only in the estimated coefficients, or they may consist of multiple needs models differing in both coefficients and selected needs variables.
9. For acute care the CARAN report was able to find plausible, parsimonious models for cost-weighted activity for all 18 of the age groups considered. Models varied (although not dramatically) in the sets of needs variables used.  
10. When investigating the relative merits of the three approaches, the CARAN report concluded that the stratified one-step model was superior to the additive one-step model. This is due to the stratified model allowing additional needs to vary by age strata. This offers a more flexible representation of needs than the additive model where the effects of needs are assumed to be constant across all age groups.  
11. The stratified model is, however, more complex and potentially requires different models of additional needs across age (and potentially gender) strata. This may contravene the objective of transparency for funding formulae.  When determining allocations from the stratified model the share of the total budget to each of the age strata is determined in advance (for example using the age cost curve).  The respective needs models for each strata are then used to determine relative share across health boards.
12. The two-step approach, although found to be technically inferior to the stratified one-step approach, was found to be superior to the additive one-step approach. This is due to the two-step approach being more flexible by allowing additional needs to vary proportionally by age group (this comes about because the second step of the two-step approach standardises cost weighted utilisation by age).  
13. Across the three approaches, the additive one-step approach is the most restrictive in the assumed relationship between the effects of additional needs and age.  The CARAN report deemed this model as inferior to both the two-step approach and the stratified one-step approach.
14. The recommendations in the CARAN report suggest a choice between a stratified one-step approach and the two-step approach currently used in the NRAC formula. The stratified one-step approach offers greater flexibility in modelling additional needs by allowing this to differ across age, and potentially, gender strata.  The approach is, however, at the cost of greater model complexity.  It further necessitates finding plausible and well specified models across all age and gender strata.
Implications for Scotland
15. Would we want to consider changing the NRAC formula in this way in the future? Given the revised English position, we may be open to suggestions that we are double counting needs in the NRAC formula.  
16. Do we want to consider the potential implications of this change if it were applied to Scotland? This would in all likelihood involve academic research as we couldn’t assume that changing to a one step approach would have the same implications for NRAC as it does for the DH formula.
conclusions
17. This is a potential area for TAGRA to look at next year as part of the remit to maintain and develop the NRAC formula. We recommend adding it to the list of potential areas of work to be considered when the programme for 2010 is discussed.
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