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odds ratio, from 1.309 to 0.7335. This goes from estimating antibiotic use

being a risk to it being protective. The non-differential analysis is for illus-

tration, since assuming common sensitivities and specificities for cases

and controls does not appear to be warranted. As Greenland (1988) illus-

trated and discussed, and as we see here, this produces very different

results, with the corrected estimate now being 1.73. This is dramatically

different and in the opposite direction of the result when allowing differ-

ential misclassification.

The Wald intervals for the odds ratio are obtained by transforming the

Wald interval for the log odds ratio. The table also shows a bootstrap

standard errors and 95% percentile intervals based on 5000 bootstrap sam-

ples. Each bootstrap sample involved resampling from the main study 1144

times with replacement and independent generating validation data by

simulating values of W using a Binomial model for each (x,y) combination.

Under differential misclassification the bootstrap mean is 0.8260 leading to

a bootstrap estimate of bias in the corrected estimator of 0.8260 – 0.7335 =

0.0925, which suggests that even with the correction, bias may still be of

some concern.

The calculations for the example were calculated using a customized

SAS-IML program.

Certain aspects of the analysis can also be carried out using the

GLLAMM procedure in Stata; see example in Section 14.3 of Skrondal and

Rabe-Hesketh (2004).

Table 10.10 Analysis of the SIDS-Antibiotic use example with validation data 
treated as external. Corr. indicates corrected estimate. OR indicates odds ratio. 
Boot SE is the bootstrap estimate of standard error while Boot CI refers to a boot-
strap percentile interval.

Differential misclassification

Quantity Naive Corr. SE Wald 95% CI Boot SE Boot 95% CI

α0 0.174 0.215

α1 0.216 0.167

OR 1.309 0.7335 0.403 (0.025, 2.15) 0.532 (0.167, 2.17)
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