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Statistical processing of clinical information

Introduction

For the purposes of clinical or clinical-epidemiological research,
the data of a person receiving medical care, which are collected by
interrogation, such as those offered by the identification card, the va-
rious types of history, and the set of signs and symptoms related to
the current condition, those obtained by physical examination, as well
as the information that comes from auxiliary diagnostic tests, they

constitute, in statistical terms, a set of variables that can be classified
as qualitative or quantitative, and practically all the processing that is
done of them depends on the type to which they correspond, so it must
be clear about them, so it will be the axis of development of this work.

Qualitative variables

In this first group, two major types are identified, depending on the
possibility of identifying the presence or not of a hierarchy between
the modalities they take. For example, if with respect to a variable it
can only be established whether it is of one variety or another (sex), or
whether it is present or absent (such as a hereditary family antecedent
or a sign or symptom), they are called dichotomous nominals. In the
event that there are several options (such as marital status or religion),
and there is no relationship of order between them, they are called
polytomic, and both situations correspond to an elementary level of
measurement.

In the event that there is or can be defined a gradation or hierar-
chy between the modalities that the characteristic may take, such as
schooling, the degree of dyspnea or jaundice, then we speak of ordinal
qualitative variables.

With respect to qualitative variables, health personnel may ask
themselves about the main reasons for consultation that they attend?,
what are the most common clinical manifestations of a given condi-
tion?, how many of the patients with an established diagnosis present
a particular clinical data?, how many evolve satisfactorily with the
prescribed management?, what are the adverse reactions of a certain
pharmacological treatment?. These, and many other questions, lead
to the use of the corresponding absolute figures when carrying out
the classification and counting of the data of interest. Along with the
above, various types of measurements can be calculated to summarize
the information and express its magnitude. For example, ratio mea-
sures relate to each other, through a quotient, independent subsets, in
such a way that when placing the largest figure in the numerator, the
denominator acts as a reference value, (the unit), and the result is read,
for example, 2: 1 (two to one). This may be that for every two cases
of a disease in males there is one in the female sex. The measures that
can be calculated in the various types of epidemiological studies in
order to establish whether there is an association between a variable
considered as exposure and the occurrence of a particular health da-
mage, are within this group: relative risk, odds ratio, prevalence ratio,
incidence rate ratio. It should be noted that in this type of indicators,
a value greater than one suggests that a factor analyzed may increase
the probability that an unfavorable outcome will occur; a value equal
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to 1 reflects that the frequency of a disease is equal between a group
exposed to a factor and a group not exposed; On the other hand, a
result lower than 1 suggests that the factor studied acts as a protector
against the damage analyzed, since the frequency of this is higher in
the unexposed group.
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Figure | The above figure shows the stages involved in the statistical method.

Another way to summarize qualitative data is through the calcula-
tion of proportions (usually presented as percentages). These indicate
the magnitude of a fraction with respect to the whole. For example,
what proportion of the total number of cases treated in the Medical
Unit during a given period corresponded to obesity? If the answer
is 0.2, it means that 1 in 5 people had such a diagnosis, that is, 20%.

Some clinical-epidemiological indicators correspond to this type
of summary measure: prevalence, cumulative incidence, sensitivity,
specificity, predictive values of a diagnostic test.

In order to display the information collected, it is advisable to
construct charts and/or graphs. The choice of one way or the other
depends on intentionality. For example, if you want the reader to have
an overview of the behavior of a variable, you can use a graph, while
if you want to provide more detailed information, a table is preferable.
In any case, they are required to have a degree that answers four basic
questions: what is presented? (main variable), how is its behavior?
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(by age, sex), where does the data come from? (geographical area,
hospital service, state), and when did they occur? (moment or time to
which they correspond).

The body of the table or graph itself must conform to a principle
of clarity and simplicity, which means that it must have the respective
headings in columns and lines, on the corresponding axes, and not
overload with information.

Thirdly, in each case, the source from which the data comes must
be indicated, as well as explanatory notes regarding keys or acronyms
that would have been used in the previous sections.

Different types of bar graphs are used to present this type of data:

Simple, if only one variable is shown. Alternatively, you can build
a pie chart.

If you want to show the simultaneous behavior of two qualitative
variables, through the absolute values found, you can use associated
bars.

If you prefer to present the information together of two variables
by means of relative frequencies, subdivided bars can be used.

Quantitative variables

When the information is numerical, but the data can only be ex-
pressed as integer values, there are so-called discrete variables, such
as the number of pregnancies, respiratory and heart rate, and blood
pressure. Age, for practical purposes, is considered in this modality.

When values can be expressed with whole and decimal numbers,
we speak of continuous variables, such as anthropometric measure-
ments, and various laboratory results.

In reviewing the data once captured, it is important to identify tho-
se cases in which a decimal point was omitted or placed where it did
not belong.

With regard to the graphical presentation of this type of variables,
it is recommended to use histograms to process discrete data, and fre-
quency polygons for those that are continuous.

If you want to show the simultaneous behavior of two quantitative
variables, you can use scatter plots.

In the case of a quantitative and a qualitative variable, histograms
or polygons of overlapping frequencies can be used, or a modality of
the type of population pyramids.

As for the summary measures for quantitative variables, there are
two groups: those of central tendency (mode, median, mean or arith-
metic average), and those of dispersion (rank, percentiles or another
variant, and standard deviation).

It is worth emphasizing that, when describing the behavior of a
variable, both types of summary measures should be used, in order to
have a clearer idea of how it is distributed. For each measure of central
tendency there is a measure of dispersion.

Although they can all be calculated, and statistical programs can
provide them automatically, the decision of which are the most appro-
priate for each case depends on the consideration of whether or not
a variable is distributed in a similar way to the so-called normal or
Gaussian curve. There are several criteria that support the decision to
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be made, such as the use of indicators such as asymmetry and kurtosis,
the result of statistical tests of significance about the goodness of fit
(chi-square, Kolmogorov-Smirnov, Shapiro) or a graphical distribu-

tion (Q-Q).

If it is concluded that the variable meets the corresponding requi-
rements, the mean and its corresponding measure of dispersion, the
standard deviation, can be used, which is considered to be more robust
to subsequently carry out certain types of information analysis techni-
ques. Otherwise, it is appropriate to use the median and other percen-
tiles, considering that the median corresponds to the 50th percentile.
Or some variants, such as quartiles, tertiles, deciles or quintiles.

Mode is only a curiosity, in the sense that it indicates which value
was repeated the most times, but there is not always a data that meets
that criterion, if all the data are different from each other, or there can
be more than one mode.

The range speaks of the distance between the maximum and mini-
mum values that were found in a series. The so-called interquartile or
interquartile range concentrates 50% of the values in a series, that is,
those that are located between the 25th and 75th percentile.

The last stage of statistical processing corresponds to the analysis,
in which, in a complementary way, it is possible to resort, on the one
hand, to the estimation of confidence intervals for the point estimators
calculated in the sample (proportions, averages, measures of associa-
tion), in order to extrapolate the results to the population, expressing
the probability that the values at that level are within a certain range,
and, on the other hand, the application of significance tests to evalua-
te the participation of chance in the results obtained. The selection
of techniques depends, among other things, on the type of variables
analyzed, as has been insisted throughout this work, the objective of
the study (to identify differences between groups or associations be-
tween variables), and the number of groups studied.
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