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Abstract
A common problem in health economics, public health and epidemiology is to estimate the effect of a treatment, intervention or policy programme on outcomes. In situations where the assignment to treatment changes discontinuously with respect to a threshold value of a running variable, quasi-experimental variability in data has often been exploited to identify local causal effects whenever randomised experiments were impractical. 

In this article, we revise some of the parametric (and nonparametric) methods (before–after, interrupted time series, regression discontinuity) used in the literature for estimating (local) causal treatment effects in discontinuity designs with a discrete running variable. Recognising that too restrictive parametric functional forms imply large loss of efficiency in the estimates, we propose two methodological contributions to overcome the problem. 

Firstly, we extend and complement previous work by Lee and Card (2008) by applying resampling methods (the wild boostrap, Liu (1998)) to calculate standard errors. This allows efficiency gains in cross-sectional settings over the currently used clustered-standard-errors, even in the typical case where the number of clusters is small. Secondly, the extension of the technique to a panel data context induces further efficiency improvements, by accounting also for correlation across observations over time. 

The reviewed methods and their extensions are then empirically compared by applying them to the study of the impact of diagnosis of coeliac disease (CD) on health care costs in a UK primary care setting using a sample of 3,646 incident CD cases from the General Practice Research Database over the period 1987-2005. 

Preliminary findings show that previous work focused on parametric methods, such as before-after comparisons and segmented regression analyses that imposed very restrictive assumptions, introduce an approximation error generating correlation between different groups of observations in the sample. As a result, the estimated standard errors are too small and can potentially mislead inferences. On the contrary, the application of our methodological improvements to the same dataset suggests that the proposed methods can lead to significant efficiency gains. In particular, the panel data estimates have standard errors which are more than 4 times smaller than those obtained in the pooled cross-sectional model. Using these new techniques, we showed that diagnosis of coeliac disease leads to an increase of about £250 in annual health care costs per patient, which is about £50 less than the before-after estimates available in the literature.
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