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The truth about accuracy in the validation of analytical

methods
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The definition of accuracy in the ICH guidelines on the validation of analytical
procedures [1] states that accuracy ‘is sometimes termed trueness’. In fact
trueness refers to ‘the closeness of agreement between the average value
obtained from a large series of test results and an accepted value’ [2]. It gives
an indication of the bias for an analytical method, whereas accuracy relates to
the absence of error in an individual result and is defined as ‘the closeness of
agreement between a test result and the accepted reference value’ [2].
Therefore accuracy is an expression of both trueness and precision since both

these influence the result. The consequence of this distinction in definitions, when performing the

validation investigation of an analytical method, is that the accuracy is determined for each of the

individual test results generated during the study but when the overall result is expressed as a mean,
this value is actually the trueness of the method.

The difference between accuracy and precision is usually demonstrated graphically using the pattern

of shots on a target. In the figure shown below [reproduced from reference 3] four targets are

shown.
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In the bottom left hand target the pattern
of shots is relatively spaced out and away
from the centre of the target. The precision
is low since the shots are not close together
and the trueness is low because the shots
are not at the centre of the target.

In the top left hand target the pattern of
shots is also relatively spaced out but this
time they are clustered around the centre
of the target. The precision is low since the
shots are not close together but the
trueness is improved because the shots are
clustered around the centre of the target.

In the bottom right hand target the pattern of the shots is relatively close to each other and away

from the centre of the target. The precision is improved since the shots are clustered close together

but the trueness is low because the shots are not at the centre of the target.
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In the top right target the pattern of the shots is shots are is relatively close to each other and
clustered around the centre of the target. The precision is high since the shots are clustered close
together and the trueness is high because the shots are at the centre of the target.

From the figure it can be seen that the closeness of an individual test result to the accepted
reference value (indicated by the centre of the target) improves along the arrow shown. The
conclusion that can be drawn from this is that the accuracy of the test results increases with
increasing precision and increasing trueness and therefore is a measure of both of these validation
parameters.
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