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Preface: Proceedings of the International Conference on Integrated
Information (IC-ININFO 2011)

GEORGIOS A. GIANNAKOPOULOS

Department of Library Science and Information Systems, Technological Educational Institute of Athens, Aghiou Spyridonos,
Egaleo, 12210, Greece

DAMIANOS P. SAKAS
Department of Computer and Technology Science, University of Peloponnese, Praxitelous 89-91, Piraeus, 18532, Greece

Aims and Scope of the Conference

The International Conference on Integrated Information 2011 took place in Kos Island, Greece, between September,
29 and October, 3, 2011. IC-ININFO is an international interdisciplinary conference covering research and
development in the field of information management and integration.

The conference aims at creating a forum for further discussion for an Integrated Information Field incorporating a
series of issues and/or related organizations that manage information in their everyday operations. Therefore, the
call for papers is addressed to scholars and/ or professionals of the fields of Library and Archives Science (including
digital libraries and electronic archives), Museum and Gallery Studies, Information Science, Documentation,
Information Management, Records Management, Knowledge Management, Data management and Copyright
experts the latter with an emphasis on Electronic Publications. Furthermore, papers focusing on issues of Cultural
Heritage Management and Conservation Management are also be welcomed along with papers regarding the
Management of Nonprofit Organizations such as libraries, archives and museums.

One of the primary objectives of the IC-ININFO will be the investigation of information-based managerial change
in organizations. Driven by the fast-paced advances in the Information field, this change is characterized in terms of
its impact on organizations that manage information in their everyday operations.

Grouping emerging technologies in the Information field together in a close examination of practices, problems and
trends, IC-ININFO and its emphases on integration and management will present the state of the art in the field.
Addressed jointly to the academic and practitioner, it will provide a forum for a number of perspectives based on
either theoretical analyses or empirical case studies that will foster dialogue and exchange of ideas.

Topics of general Interest

Library Science, Archives Science, Museum and Gallery Studies, Information Science, Documentation, Digital
Libraries, Electronic Archives, Information Management, Records / Document Management, Knowledge
Management, Data Management, Copyright, Electronic Publications, Cultural Heritage Management, Conservation
Management, Management of Nonprofit Organizations, History of Information, History of Collections, Health
Information

Symposia

The Conference offered a number of sessions under its patronage, providing a concise overview of the most current
issues and hands-on experience in information-related fields.

e Symposium on Integrated information: Theory, Policies, Tools
e 4th Symposium on Business and Management and Dynamic Simulation Models supporting management
strategies

ADVANCES ON INFORMATION PROCESSING AND MANAGEMENT 1



Session on Open Access Rrepositories: Self-archiving, Metadata, Content policies, Usage

Session on Evidence-Based Information in Clinical Practice

Session on Business Management and Communication Strategies supporting Decision Making Process in
Tourism Sector

Session on Electronic Publishing: A Developing Landscape

Session on Information and Knowledge Management

Session on Information Content Preservation as Outcome of Conservation of Cultural Heritage: Ethics,
Methodology and Tools

Session on Advances Information for Strategic Management

Session on Information History: Perspectives, Methods and Current Topics

Session on Divergence and Convergence: Information Work in Digital Cultural Memory Institutions
Session on Contemporary issues in Management: Organisational Behaviour, Information Technology,
Education & Hospital leadership.

The wide range of aspects that the sessions covered, highlighted future trends in the Information Science.

Paper Peer Review

More than 300 papers had been submitted for consideration in IC-ININFO 2011. From them, 91 were selected for
presentation, after peer review in a double blind review process. The accepted papers were presented at IC-ININFO

2011.

Thanks

We would like to thank all members that participated in any way in the IC-ININFO 2011 Conference and especially:

The famous publishing house Emerald for its communication sponsorship.

The co-organizing Universities and Institutes for their support and development of a high-quality
Conference scientific level and profile.

The members of the Scientific Committee that honored the Conference with their presence and provided a
significant contribution to the review of papers as well as for their indications for the improvement of the
Conference.

All members of the Organizing Committee for their help, support and spirit participation before, during and
after the Conference.

The Session Organizers for their willing to organize sessions of high importance and for their editorial
work, contributing in the development of valued services to the Conference.

PhDc Marina Terzi for her excellent editorial work, contributing in the production of the Conference
proceedings.
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KEYNOTE SPEAKER

Professor Amanda Spink

Professor Amanda Spink has published over 340 scholarly journal articles, refereed conference papers and book
chapters, and 6 books. Many of her journal articles are published in the Journal of the American Society for
Information Science and Technology, Information Processing and Management, and the Journal of Documentation.
She is Editor of the Emerald journal Aslib Proceedings. Amanda’s research has been published at many conferences
including ASIST, IEEE ITCC, CAIS, Internet Computing, ACM SIGIR, and ISIC Conferences. Her recent books
include Information Behavior: An Evolutionary Instinct and Web Search: Multidisciplinary Perspectives, both
published by Springer. Amanda’s research focuses on theoretical and empirical studies of information behavior,
including the evolutionary and developmental foundations. The National Science Foundation, the American Library
Association, Andrew R. Mellon Foundation, Amazon.com, Vivisimo. Com, Infospace.com, NEC, IBM, Excite.com,
AlltheWeb.com, AltaVista.com, FAST, and Lockheed Martin have sponsored her research. In 2008 Professor Spink
had the second highest H-index citation score in her field from 1998 to 2008 [Norris, M. (2008)]. Ranking Fellow
Scholars and their H-Index: Preliminary Survey Results. Loughborough University, Dept of Information Science
Report].
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Session on Evidence-Based Information in Clinical Practice

Organizer: Dr Evangelia Lappa, eviappa(at)med.uoa.gr

Medical Library

General Hospital Attikis K.A.T., 14564 Kiffisia, Athens-Greece.

Description: Getting research into the practice is not a straightforward exercise and as usual with research, a
number of questions are raised: where to find the Evidence in MEDLINE, Cochrane Databases, InfoPoems,
Diseases Topics, Database Search ? How do you get evidence into practice? The recent policy statement of the
MLA takes the position that scientific evidence is the basis for improving the quality of Information Sciences now
and in the future. Developments such as total quality of Health Management and continuous quality improvement
reinforce the centrality of research and its relationship to efficient and effective Information Practice. Evidence
Based Practice (EBP) encourages health professionals to seek out, appraise, and apply the best evidence from the
Medical Literature to improve the quality of clinical judgments. The Health Information Scientist interact effectively
seeking the best information to assist in decision making. Is it time to change how seek best evidence to solve
patient problems?
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DR. EVANGELIA LAPPA

Dr Evangelia Lappa is the Director of the Medical Library/KAT General Hospital Attikis (Athens) and member of
the contract academic staff at the Technological Educational Institute (TEI) of Athens since 2000. She holds a PhD
from the Faculty of Medicine, University of Athens and a M.Sc. Econ in Health Information Science from
Aberystwyth University of Wales/UK.

She has studied Library Science at the Technological Educational Institute of Athens and at Ionian University
(Corfu, Greece).In the academic year 2009-2010, she has taught courses in Health Management Science to the
Postgraduate program at the Uninettuno University (Rome).

As Health Information Scientist, her research interests are focusing on the areas of Medical Information
Management, and Evidence-Based Librarianship in clinical practice for physicians, researchers, health care workers
and consumers.

She is council member of EAHIL and of Medical Foundation Center/ Documentation Center Continuing Medical
Education of the Medical Society of Athens.
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Applicability of Data Mining Algoritms on Clinical Datasets

Wilfred, Bonney'
T School of Business and Technology, Capella University, Minneapolis, Minnesota, USA

Abstract: The essential need of database
management Ssystems to improve the quality of
healthcare delivery makes the use of data mining
techniques a phenomenon that cannot be ignored.
Today, many healthcare providers are in the business of
capturing and storing patients' personalized health
information such as demographics, family history,
allergies, medications, and diagnosis. This information
is generally collected not only to make the healthcare
practitioner well-informed about the health status of
patients but also to improve the efficiency of care
delivery and reduce waiting times. This paper aims to
discover the applicability of data mining algorithms on
clinical datasets. An experimental study was conducted
to compare the performance of four different learning
algorithms across four clinical datasets using 10 fold
cross-validations.

Keywords: Data mining, Database management,
Clinical datasets, Algoritm.s

I. INTRODUCTION

The increasing use of hospital information systems and
the emerging health information standards have
provided a rich platform for the collection and storage
of health information. This explosive accumulation of
data in hospitals is proving great challenge to healthcare
providers and researchers wanting to analyze the data
manually (Tan, Yu, Heng, and Lee, 2003). There is,
therefore, an increasing demand to apply machine
learning algorithms on clinical datasets to help solve
diagnostic and prognostic problems (Andreeva,
Dimitrova, and Radeva, 2004).

Clinical databases serve as the foundation for an
integrated information infrastructure on which data
mining algorithms could be applied (Hogl, Mueller,
Stoyan, and Stuelingher, 2001; Lush, Henry, Foote, and
Jones, 1997). Data mining techniques have the potential
to discover hidden knowledge in clinical databases
(Han, Kamber, and Pei, 2011). The discovered
knowledge could be stored in a knowledge base and
used in computational inferences not only to support
medical diagnosis but also improve the quality of
decision making, and increase the working efficiency of
medical practitioners (Abe et al., 2007; Tan et al.,
2003). The main objective of this paper is to reveal the
applicability of data mining algorithms on clinical
datasets.

II. RELATED STUDIES

Many researchers have attempted to study how data
mining algorithms could be applied effectively to
clinical datasets. For most of these researchers, the
focus is on developing unique algorithms to support

218

clinical datasets. For example, Abe et al. (2007)
introduced an integrated data mining approach that
classifies the clinical data into multiple categories to
discover relationships using health levels. The health
levels were used as significant clinical parameters to
express the health status of patients. Abe et al. (2007)
went further and proposed a framework called Cyber
Integrated Medical Infrastructure (CIMI), which is
made up of integrated management of clinical data on
computer networks. The CIMI framework supports the
integration and storage of various types of clinical data
in a database prior to analysis by machine learning
techniques (Abe et al., 2007). They recommended the
need to classify clinical datasets not according to
statistical or associated patterns but rather according to
their influence on health levels. Abe et al. (2007)
concluded that the integration of multiple results from
partial data mining will enable us to discover complex
relationships between the clinical data and health levels.

In a related study, Tan et al. (2003, p. 129) proposed
the use of a two-phase hybrid evolutionary classification
technique to “extract classification rules that can be
used in clinical practice for better understanding and
prevention of unwanted medical events”. Tan et al.
(2003) were not convinced that the current existing data
mining algorithms are sufficient to reveal hidden
knowledge in clinical datasets. The evolutionary
classifier (EvoC) algorithm, introduced by Tan et al.
(2003), was validated with the hepatitis and breast
cancer datasets obtained from the UCI machine-learning
repository, and the simulation results showed that the
algorithm produces comprehensible rules and good
classification accuracy for the medical datasets.

Last but not the least, Andreeva et al. (2004)
investigated different learning models and provided a
practical guideline on how to select the most suited
algorithm for a specific clinical dataset. Andreava et al.
(2004, p. 152) formulated that “for most medical
applications the logical rules are not precise but vague
and the uncertainty is present both in premise and in the
decision”. Hence, a good methodology for medical
datasets is the rule-based representation from decision-
tree method, which is easily understood by the general
public (Andreeva et al., 2004). Andreeva et al. (2004)
concluded that the integration of fuzzy set and data
mining methods gives a much better and more exact
representation of relationship between symptoms and
diagnosis.

The above three studies suggest the possibility of
applying data mining algorithms on clinical datasets.
Although selecting appropriate data mining algorithm
for a given dataset is not trivial, selective application of
data mining algorithms on selective clinical datasets
could provide guidelines to researchers in determining
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the best algorithm to wuse in discovering hidden
knowledge from clinical dataset.

III. EXPERIMENTAL STUDY

In this experiment, the WEKA Experimenter (Scuse and
Reutemann, 2007; Witten and Frank, 2005) was used to
compare the performance of four different learning
algorithms across four clinical datasets using 10 fold
cross-validation. The Weka Experimenter module
enables the researcher to create, modify, and run several
schemes against a series of datasets and then analyse the
results of the experiment to determine if one of the
schemes is statistically better than the other schemes
(Scuse and Reutemann, 2007). The four datasets used in
the experiment are the Breast Cancer, Heart Disease,
Hepatitis and Pima Diabetes datasets. The datasets were
obtained from the UCI Machine-Learning repository
(Frank and Asuncion, 2010).

A. Data Preprocessing

Data preprocessing is important because quality
decisions must be based on quality data (Han et al.,
2011). In order to obtain target datasets for the
experiment, data preprocessing techniques were applied
to two of the datasets by (a) removing instances with
missing attribute values and (b) removing attributes
with higher missing values. Nine instances were
removed from the breast cancer dataset, reducing it
from 286 to 277 instances. In the case of the hepatitis
dataset, two attributes (ALK PHOSPHATE and
PROTIME) with highest missing values were removed
from the dataset. Removing instances from the hepatitis
dataset was not practical as it has only 155 instances.
There were no missing attribute values in the other two
datasets.

B. Applied Algorithms

Four data mining algorithms were applied on the target
datasets. The essence for the use of the four algorithms
could be summarized as follows:

1. BayesNet: BayesNet is a Bayesian Network
algorithm that uses various search algorithms
and quality measures. It is a probabilistic
graphical model that represents a set of
variables and their probabilistic independencies
(Bouckaert, 2007; Witten and Frank, 2005).

2. LogitBoost: This algorithm class is used for
performing additive logistic regression. It
performs classification using a regression
scheme as the base learner, and can handle
multi-class problems (Witten and Frank, 2005).

3. J48: The J48 is a decision tree learning
algorithm, which is an extension of the C4.5
algorithm proposed by Ross Quinlan (1993).
The algorithm generates a classification-
decision tree for the given dataset by recursive
partitioning of data. The decision is grown
using depth-first strategy. The J48 algorithm
“considers all the possible tests that can split
the dataset and selects a test that gives the best
information gain” (Ali, 2002, p. 1503).
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4. ZeroR: This is a rule-based classifier for
building and using a Zero-R classifier. It
predicts the mean (for a numeric class) or the
mode (for a nominal class) (Witten and Frank,
2005)

V.FINDINGS AND ANALYSIS

The experiment consisted of 10 runs, for 4 algorithms,
for 4 datasets, for a total of 1600 result lines. The test is
performed on the Percent correct field with BayesNet as
the baseline algorithm at the significance level of 0.05.
The output from the WEKA Experimenter (shown in
Table 1) depicts the percentage correct for each of the
four learning algorithms in each dataset row. The
annotation “v” or “*” indicates that a specific result is
statistically better (v) or worse (*) than the baseline
algorithm (Scuse and Reutemann, 2007).

BayesNet  LogitBoost J48 ZeroR

breast 77.10 71.71 74.87 70.75
heart 82.56 82.22 78.15 55.56*

hepatitis 83.87 81.18 79.23 79.38
diabetes 75.25 74.54 74.49 65.11%*
v/ /¥ (0/4/0) (0/4/0) 0/212)

Table 1. Performance of algorithms.
Table 1 indicates that there is no statistical

difference between the results for BayesNet, LogitBoost
and J48 on the datasets. Both LogitBoost and J48 were
four times (0/4/0) equivalent to the BayesNet on the
datasets. However, there exists a statistically significant
difference between BayesNet and ZeroR. ZeroR (0/2/2)
was twice the same as BayesNet and twice worse than
BayesNet on the datasets. A graph of the mean absolute
error is shown in Figure 1. The graph in Figure 1
indicates that the BayesNet algorithm performed well
on the datasets with the lowest values of mean absolute
error. On the other hand, the mean absolute error values
for the ZeroR algorithm are very high, indicating that it
is not the best algorithm to be used on the datasets.

05

BayesNet
—— LogitBoost
—J48

ZeroR

0.45-

Mean Absolute Error

Breast Cancer Heart Disease Hepatitis Pima Diabetes

Figure 1. Graph of Mean Absolute Error.
The outcome of this experiment substantiates the

findings by Andreava et al (2004). This is evident by the
fact that the rule-based algorithm (i.e. ZeroR), used in
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this experiment, did not perform well on the clinical
datasets. Andreava et al. (2004, p. 152) concluded in
their experiment that “induced decision trees are useful
for the analysis of the importance of clinical parameters
and their combinations for the prediction of the
diagnosis”. This conclusion is also manifested in the
experiment by the fact that the decision tree algorithm
(i.e. J48) performed well on all the four clinical datasets.

VI. CONCLUSIONS

This paper has demonstrated the feasibility of
applying data mining algorithms on clinical datasets.
Even though the outcome of this analysis is limited to
the quality and quantity of the datasets used, it is
evident that proper use of data mining algorithms will
help uncover hidden knowledge in clinical datasets. The
discovered knowledge from clinical datasets has
enormous potential to support evidence-based practice
and improve the quality of healthcare delivery.
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