Treatment of an observed bias

In this leaflet we discuss whether or not you should correct for an observed significant bias and the impact this
may have on the measurement uncertainty (MU). How to apply the correction and how to increase the
uncertainty to take account of an uncorrected bias is outside the scope of this leaflet.

Important issues for deciding on how to treat an observed significant bias are:
1. whether we understand the cause of the bias, and
2. whether its size can be reliably determined.

Further we must decide:
3. whether the bias is consistent for all test samples within the scope of the method and
4. whether any correction for bias should be multiplicative or additive, depending on whether the
magnitude of the bias is constant or changes with the concentration level.
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Should we correct, and should we
increase the measurement uncertainty?

The ISO Guide to the expression of uncertainty in measurement, GUM [1], assumes that “the result of a
measurement has been corrected for all recognised significant systematic effects” (GUM 3.2.4). This
implies that when developing a measurement method all known sources of bias should be investigated and
if possible, eliminated or their effect minimised. If this cannot be achieved, then, if appropriate, a
correction should be applied and the measurement uncertainty revised.

Let's assume we have available a standardised method or a fully developed in-house method, with a clear
description of the measurand, where any known bias has been minimised during method development (e.g.
the effect of interferences has been minimised or a correction is included in the method). The next step, as a
part of the validation, is to reliably determine any additional bias for the concentration interval and different
matrices specified within the scope of the method. On the next page we present a roadmap outlining how to
handle any additional significant bias.

Note that the observed bias in a laboratory could be due to laboratory as well as method
bias. For empirical methods where the measurand is operationally defined by the method,
the method bias is by definition zero, however, the laboratory bias still needs to be
considered.
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(1) There is no point in trying to eliminate or correct a
small bias, since both elimination and correction need
resources.

(2) If bias is not negligible then the best approach, if

possible, is to try to eliminate it by modifying the
method.

(3) If bias is not negligible, but eliminating it is either
impossible or impractical, then we can consider
correcting for bias. There are three possibilities:

1. Correction may be required (e. g. by regulations).
2. Correction may be forbidden, in which case no
correction should be made.

3. Correction may be allowed. Then we should look at
two more criteria to determine whether correction is
justified.
(4) If bias can be reliably determined and a correction
method can be applied that is relevant for all test samples
within the scope of the method we may decide to
correct for bias. However, if the cause of bias is not
known then correcting for bias cannot be generally
recommended. If bias cannot be reliably determined
then we should not correct for it. If we correct the
result on the basis of an unreliable bias estimate then
we may even increase the uncertainty of the results.
(5) Correcting for bias is meaningful only if a useful
reduction of measurement uncertainty (MU) is
achieved. Correcting for the bias is only meaningful if
the MU of the correction is smaller than the component
of the MU arising from not applying the correction.

If a significant bias is not corrected, it is difficult to give
clear guidance on what action to take. For the case of
recovery correction, IUPAC [2] lists some possibilities if
no correction is applied:
1. No action;
2. Report recovery separately, including the
uncertainty of both the result and the recovery
3. Take the bias into account in the uncertainty
estimate of the results
These principles can be applied to other forms of bias.
Further options have also been reviewed in the literature:
See, for example, reference [3]
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