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Editorial

Data Mining: A New Technique In Medical Research
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This issue hosts an article that discusses the ap-

plication of Data Mining techniques to the treat-

ment of infertile men with azoospermia, and com-

pares this procedure of categorisation into groups

with the corresponding clinical categorisation. Al-

though the dataset used was not very large, the au-

thors have provided an interesting overview of this

novel approach involving the use of Data Mining in

azoospermia.1

Data Mining may be defined as that composite

of techniques employed to detect patterns in large

datasets so as to extract “hidden” pieces of infor-

mation. It is a fairly new technique, typically used

to predict possible future trends or to discover con-

cealed patterns in the “behaviour” of the data. As

the name Data Mining implies, the main objective

of these techniques is to search in large databases

(databanks) for valuable, and often hidden, items

of information. Thanks to the sophistication of mod-

ern-day technology, the researcher is enabled to

process these vast databases in just a few minutes, a

procedure that has been in the past both time-con-

suming and arduous.

Before the introduction of Data Mining tools, the

actual process of pattern detection was extremely

protracted and painstaking. While statisticians have

for some time been performing Data Mining “man-

ually”, recent advances in statistical software, com-

puter power, and storage capabilities as well as the

creation of very large databanks have made possi-

ble data analysis at very low costs and have thus in-

creased the accuracy of results and the chances of

discovering hidden patterns.

Data Mining requires the use of advanced sta-

tistical algorithms and modelling. In other words, it

is the combination of Statistics and Artificial Intel-

ligence (or Machine Learning) which allows us to

explore for patterns in large datasets. Moreover,

techniques linked to Data Mining may easily be ap-

plied on existing software and hardware, upgrading

their capabilities and efficiency. Alkharouf et al, for

example, demonstrate the use of OLAP, an online

analytical processing Data Mining tool in gene-da-

tabases.2 Techniques such as Artificial Neural Net-

works, Decision Trees, Classification (Nearest

Neighbour Classification), Clustering, Data Mining

Algorithms, Rule Induction etc, are widely acknowl-

edged by experts as the most frequently utilized and

favoured Data Mining techniques.

The benefits of using Data Mining are numer-

ous and the ever-increasing, newly developed ap-

plications of technologically enhanced information

systems guarantee the establishment of Data Min-

ing techniques as a very powerful and valuable tool

for a wide variety of users in different fields. Today,
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though the primary application of Data Mining in

the financial and marketing sectors, Data Mining

usage has recently been expanded to other fields

such as Medicine, Biology, Genetics and Biomedi-

cal Sciences in general.

In Biomedical Sciences, Data Mining tools are

mostly employed in Genetics and Protein Biology

where databanks are very large and complex. Tess-

ier’s paper3 provides a good example of the use of

Data Mining techniques in research concerning pro-

teins, extracting fairly-safe rules for the prediction

of the disulfide-bonding state of cysteines, while

Saito et al4 succeeded in clearly demarcating the dis-

tinctions between mutant cell groups by developing

a specialized Data Mining tool. Georgii et al5 were

motivated by gene-expression Data Mining tech-

niques to analyze microarray data and came up with

an innovative tool for the analysis of microarray gene

expression data, while Perez et al6 implemented in

a public web server a method that enabled the rank-

ing of genes in a region of the human genome ac-

cording to their possible relation to a disease. Korn’s

research team7 discovered a novel Data Mining pro-

cedure that can identify genes associated with pre-

defined phenotypes and/or molecular pathways by

using the Cancer Genome Anatomy Project expres-

sion Data, while as Bansal8 eloquently explains,

“Hundreds of microbial genomes and many eukary-

otic genomes, including a cleaner draft of the hu-

man genome, have been sequenced, raising the ex-

pectation for a better control of microorganisms”.

The use of Data Mining algorithms in Medicine

might well be one of the most interesting aspects of

“computer” application in the field. Pattern search

algorithms can search through vast databanks of

patient information, providing new insights into co-

nundrums that routinely trouble experts of the bio-

medical profession. A possible successful applica-

tion of Data Mining may be in Analytic Epidemio-

logy. Epidemiologists often use massive “global”

questionnaires, which, however, are ultimately self-

defeating since it is effectively impossible to ana-

lyse all the data, while many major breakthroughs

are the result of random observations. Data Mining

could therefore greatly contribute to the discovery

of new etiologic disease associations and possibly

provide scientists of the field with valuable and pre-

viously unavailable knowledge.

Finlay’s research group used Data Mining tech-

niques to more accurately detect cardiac abnormal-

ities through body surface potential mapping9. Seb-

ban et al10 demonstrate how Data Mining methods

have been applied to the evolutionary genetics and

molecular epidemiology of tuberculosis through

specification of a technique that reduced some of

the experimental constraints, improving the expert’s

knowledge of unknown patterns. Another example

is that illustrated in Wren’s and Garner’s article11

which approaches type 2 diabetes though Data Min-

ing and concludes that epigenetic changes within the

body are some of the causal factors in the patho-

genesis of type 2 diabetes.

To conclude, Data Mining eminently improve our

knowledge of symptoms, diseases, and “virus behav-

iour patterns”. Moreover, Data Mining techniques

can also serve to determine patient behaviours. Data

Mining has therefore numerous potential applica-

tions in most areas of Biomedical Sciences and is

considered by experts to be a tool of such techno-

logical impact as to rival artificial intelligence. Ed-

mund X. DeJesus words12 state most eloquently the

obvious: “We may well see the day when the Nobel

Prize for a great discovery is awarded to a search

algorithm”.
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