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24 Measurement of central tendency and variation of data

and should be recalled whenever the reader is checking calculations. If
such an approximate relationship is not observed, then it is strongly
advised that all the calculations should be re-checked.

2.2.4.1 General comments on the standard deviation

The standard deviation is the most commonly used measure of the dis-
persion of data, because it may be related to the probability of a meas-
urement occurring within certain regions on the frequency distribution.
Thus, in normal (symmetrical), and indeed in moderately skewed
(asymmetrical) distributions:

° 68.27% of all values are included within the numerical range described by X
+s and X — s, namely one standard deviation around the mean.

° 95.45% of all values are included within the numerical range described by X
+2s and X — 2s, namely two standard deviations around the mean.

° 99.73% of all values are included within the numerical range described by X

+ 3s and X — 3s, namely three standard deviations around the mean.

In the example described above concerning the time required for the
release of 50% of the original loading of therapeutic agents, the mean and
standard deviation were calculated to be 23.6 + 2.3 h. Consequently

° 68.27% of all values are included within the numerical range described by
21.3 h (i.e. 23.6 —=2.3 h) to 25.9 h (i.e. 23.6 + 2.3 h).
Therefore, in the current example, 10 out of 15 values were distributed with-
in this range.

° 95.45% of all values are included within the numerical range described by
19.0 h (i.e. 23.6 — 4.6 h) to 28.2 h (i.e. 23.6 + 4.6 h).
Therefore, in the current example, 14 out of 15 values were distributed with-
in this range.

° 99.73% of all values are included within the numerical range described by
16.7 h (i.e. 23.6 = 6.9 h) to 30.5 h (i.e. 23.6 + 6.9 h).
Therefore, in the current example, all values were distributed within this range.

The standard deviation (and indeed the variance) is dramatically affect-
ed by extreme values in a population, a point that should be considered
whenever the variation of a set of data is under discussion. The effects
of extreme values on the variance is illustrated in the following
example.

EXAMPLE 2.9 The concentrations (mg/S mL) of a penicillin antibiotic
in five separate bottles of a paediatric suspension have been examined
using an iodometric technique. Calculate the mean and standard devia-
tion and consider the contribution of each observation to the sample
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