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Statistical model for the cost-effectiveness analysis
The cost-effectiveness analysis was carried out with family as unit of analysis and, as for the clinical analysis of the trial, the clustered nature of the trial design (i.e. randomisation was at the Children Centre) needed to be accounted for(1). Additionally, the clinical and cost endpoints may themselves be correlated within families, as well as within Children Centre clusters, and thus the analysis needed to simultaneously allow for this. We adopted a hierarchical modelling approach here(2) which extended the hierarchical model used to analyse the effectiveness data in the primary clinical analysis. The effectiveness outcome (family have fire escape plan) in our application is dichotomous and therefore we had to adopt a multivariate methods for analysing a mixture of continuous and dichotomous outcomes(3) allowing for clustering(4).  The model factorised the likelihood for costs and effects into the product of a marginal and conditional likelihood (continuous for costs and logistic for effects)(3).  Within this model specification total cost at the family level was model using a Gamma distribution to allow for heavily (right) skewed data(5).  Note to fit a Gamma distribution £1 had to be added to each family cost due the presence of zero costs in the dataset.  
Algebraically, the model specified as follows: 
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Where  and    are the effects (e=0 no fire escape plan; e=1 fire escape plan exists) and costs in the ith family of the jth cluster allocated to the kth intervention group (k=1 Usual care, k=2 IPB only, k=3 IPB + facilitation).  is the underlying probability of a fire escape plan at the family level,    is the shape parameter of the Gamma distribution and is intervention group specific, and  is the rate parameter of the Gamma distribution at the family level.   is the underlying mean of the costs (and is a function of and ) at the family level.    is the underlying mean effect on the logit scale for the jth cluster, and   is the intercept of the linear predictor for cost for the kth cluster.   is the regression coefficient which links the cost and effect equations at the family level and is treatment arm specific and  and  are the regression coefficients for the t baseline family level covariates included in the model (i.e. the same covariates as included in the clinical effectiveness analysis).    (defined further down as    )  and    are the underlying cluster specific means, within a intervention group, are assumed to be exchangeable and Normally distributed with variance   and  respectively.   is the intercept of the linear predictor for cost for the underlying mean effect  and    is the regression coefficient which links the cost and effect equations at the cluster level.  Finally  and  are the regression coefficients for the t baseline cluster level covariates included in the model (i.e. the same covariates as included in the clinical effectiveness analysis).   Note that following preliminary runs of the model, the coefficient linking the cost and effect equations at the cluster level was omitted because it did not significantly improve the fit of the model.
The cost-effectiveness model was fitted using the WinBUGS(6) software which allows great flexibility in model specification and estimates model parameters using Markov Chain Monte Carlo (MCMC) methods.  WinBUGS uses the Bayesian statistical approach to inference, and as such requires prior distributions be placed on all unknown model parameters. For all parameters, vague prior distributions were specified, allowing the data to dominate the analysis. Following preliminary analyses checking convergence and autocorrelation between consecutive samples, the model was “burnt in” for 20,000 iterations followed by a further 180,000 iterations on which parameter estimation and inference was based. Convergence of the MCMC sampler was assessed using the Gelman Rubin diagnostic by running multiple chains with different starting values(7).
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