
Additional File 4: Intra-cluster correlation coefficient

before and after the trial

Standard sample size calculations for cluster-based trials use the intra-cluster correlation
coefficient (ICC) to summarise the heterogeneity among clusters. Combined with the mean
prevalence across an study arm, the expected variance in prevalence in the arm can be
calculated [1, 2]. In order to use the formalism, it is necessary to estimate the value of
ICC at the endpoint, either from pre-trial data or from elsewhere. The simulator allows us
to calculate the distribution of the intra-cluster correlation coefficient at the baseline and
endline of the trial directly.

Figure 1A shows the distribution of ICC at the baseline and endline of the trial. Mean
ICC and also the variance in the estimate drop across the rounds of MDA from an initial
mean of 0.15 to around 0.04. A very simple theory for the change in ICC is to assume that
the trial results in a proportional drop in prevalence for each cluster. If the reduction in
prevalence is by a factor ε, then the variance in the mean prevalence will drop by ε2. Given
a mean prevalence across clusters of µ0 and ICC of ρ0 at baseline, the predicted values at
endline are

µ = εµ, ρ = ρ0
ε(1 − µ0)

1 − εµ0

.

For low values of initial prevalence, ICC drops in an almost linear fashion by a factor ε. The
relationship is shown in Figure 1B. The value of ICC predicted at the endpoint by this simple
approach matches the simulated result well.
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Figure 1: A) Simulated distribution of ICC values calculated at baseline and endline of the
intervention arm at the India site. B) The predicted relationship between endline prevalence
and the fractional change in ICC across the trial according to the simple model (assum-
ing µ0 = 0.14). For consistency, Kato-Katz diagnostic is used at baseline and endline for
prevalence.

2


