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Stimulation parameters: broadband signal with a level of 35 dB nHL.

Signal evaluation

The measured signal consists of  EEG, EMG, electromagnetic noise activity and an evoked ABR signal – in case of a  brainstem response  threshold that can be regarded as being sufficient for speech acquisition.  In this context all non-ABR activity will be denoted as „noise“. 

Each sweep within a time window of 3 and 12 ms after the stimulus onset is evaluated as follows:

· the RMS of the sweep is calculated and the sweep is assigned to one of eight quality levels

· the sweep is filtered with a pattern which is typical for a newborn ABR. Additional shifting of the pattern is done in order to minimize the influence of   maturation  differences and mild hearing losses with thresholds better than 30 dB.

· the statistical evaluation is performed in each quality level group separately: the sweep is converted to binomial vector which is added to the sum of binomial vectors in the same quality group.

· This procedure allows to set a pass criterion on a strict statistical base. The sum vector can be compared with the vector sum of random origin whoes probability to exceed certain limits is well known by statistical theory. Thus the statistical confidence level of the „pass“ result can be calculated on a mathematical base. For the Echo-Screen this level is set to a value near to 99.9% which means that there is a residual probability of about 0.1% that a pass result would occur just by chance. In other words: only one of 1000 individuals with a significant hearing loss would pass erraneously as a consequence of an algorithmic failure. 

· The major advantage of this strict approach is that it is virtually non-parametric. This means that the noise conditions do not significantly influence the sensitivity of the device (naturally, they influence the specificity, because increasing noise causes more fails even if an ABR is present). On the contrary, averaging procedures and all evaluation algorithms based upon averaging (as correlation measures or +/- references) depend strongly on those parameters: for example, narrow band electric noise increases the number of false passes significantly. 

