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background
1. At the last meeting of TAGRA, the English change to adopt a one-stage adjustment for age-sex and additional needs was discussed (TAGRA(2009)19), and further review requested. This paper reviews the rationale behind the English decision, and considers the way forward for Scotland, which continues to use a two-stage approach.
summary
2. The Department of Health has adopted a stratified one-stage needs adjustment for resource allocation. The alternative two‑stage approach adjusts first for differences in the age-sex structure of the population, then for remaining needs.
3. The new one-stage approach is a theoretically purer approach, which has greater recognition of the relationship between age-sex and additional needs, thereby allowing a more detailed allocation of resources to need. However, whilst theoretically strong, the approach is less transparent and is also significantly more resource intensive, requiring the estimation of up to 40 age-sex based regressions. The data requirements of the approach mean that it is only applied to acute services, and the two-stage approach is retained for other services and practice-based allocation.
4. The two-stage approach is simpler, as it restricts the degree to which additional needs vary with age-sex. This approach also has the advantages of transparency and face validity, as age and sex are easily understood to be important determinants of health needs, and having a separate formula makes it clear how they are treated. It is also less resource intensive. It does not, however, allow need to be estimated to the same level of detail as the one-stage model.

5. The worth of adopting the one-stage approach therefore depends on the relative importance attached to the theoretical basis of the formula, statistical performance, consistency in approach across services, and to having a formula that is transparent in its operations.
6. Although there are statistical differences between the two approaches, it is not possible to assess the practical implications without detailed modelling. It may be possible to calculate one-stage results from the current data; however, this would likely be an extremely resource intensive exercise and new data may be required.
CONCLUSION

7. Overall, there is a strong rationale for not changing the existing approach in Scotland, which is accepted by the stakeholders of the formula, and better meets the core criteria of Practicality and Transparency
8. Further detail is provided in Annex A.
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ANNEX A – Comparison of one- and two-stage methodologies
1. The two-stage approach to estimate needs related utilization of healthcare involves adjusting population shares by age-sex profiles and then by additional needs. In England, this has now been replaced by a stratified one-stage approach, which accounts for both age-sex and additional needs simultaneously.

2. The one-stage approach is less theoretically restrictive than the two-stage approach. The former allows the use of different need indicators for different age groups, and allows the relationship between age-sex and additional needs to vary. Within the two-stage approach, the age-sex index and the additional needs index are multiplied together; this imposes the assumption that the (proportionate) impact of additional need is the same across all age groups. The same set of needs indicators are also assumed to be relevant for all groups.
3. The regression used to estimate the additional needs index in the two-stage approach is:
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4. The formula therefore estimates the marginal impact of additional needs, holding age-sex costs constant. However, the assumption forced on the model is that the β is constant across all age groups. Note that the age-sex cost is not itself a measure of the population structure, as different areas can have different population structures but similar age-sex costs, and vice-versa. If, in reality, there is a relationship between age-sex cost and additional need, this will not be fully captured in the regression, and therefore will increase the model’s standard errors. This will reduce the confidence in the regression results, although not the point estimate of the coefficient.

5. In contrast, the one-stage approach allows different needs rates to be calculated across age groups:
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6. This allows a greater level of detail, and therefore more appropriate redistribution of resources; however, the increased data requirements mean that it can be difficult to obtain sufficient data to allow the approach to be used, particularly at a small area level; therefore, the two-stage approach is retained for mental health, prescribing activity, and for any potential allocation at the practice level. A cost per birth approach has been adopted for maternity services.
7. Due to the complexity of the two approaches, it is not possible to directly test the two approaches. Rather, a subsection of the data was used to compare the two estimates. In this case study, the hypothesis that the impact of additional needs is constant across all age-sex groups was strongly rejected, with its likelihood being considered less than 0.01%. It is not possible to establish the relative scale of the adjustments of the two approaches, however, as different indicators have been used and it is difficult to aggregate the stratified results.
8. It is, however, possible to directly compare the descriptive statistics of the two approaches. The one-stage approach is found to result in estimates with less associated uncertainty than the two-stage approach; however, the statistical fits for the stratified one-stage equations are relatively weak for certain age groups, particularly for very old or young ages, where less data are available and data from two years have been combined. The one-stage models also gave somewhat variable results depending on the year the cost data was taken from.
� EMBED Equation.3  ���
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