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Research in the field of health care seeks to
improve quality, safety, efficiency, and ef-
fectiveness of health care for individuals and
social groups. This research is substantially
supported for well-established disciplines that
include Pathophysiology, Epidemiology, and
Population Health among others. As such, a
substantial part of health care research focuses
on generating knowledge that seeks to improve
life expectancy and the facing and managing of
chronic and acute diseases. However, as infor-
mational and operational technology evolves,
the emergent research dimension of health care
systems and delivery that involves the analysis
and implementation of technical, operational,
and management processes requires articulated
endeavors that guide a fruitful research agenda.
Thus, novel and existing paradigms applied in
the health care domain can be supported by tools
and approaches that are continuously reviewed
and improved.

The performance of health care systems
anddelivery are affected by anumber of aspects
ranging from simple technicality to the organiza-
tional and managerial issues present in a health
care institution. Hence, it is imperative to iden-
tify and manage the effects of implementations
in this field that are not trivial to managers and
administrators, e.g., information management,
decision-making, and training. Similar to other
economic systems such as production or manu-
facturing systems, health care systems call for
considering the arrangement and management
of multi-dimensional delivery complexities that
maximize the system’s outcomes and strives for
reaching the upmost progress and well-being.

This special issue highlights the need
for new approaches in health research whose
complexity is multidimensional, many times
intractable, and simply cannot be analyzed
with deterministic or deductive methods. They
require the use of effective and cutting-edge
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advanced computational methods such as Mod-
eling and Simulation (M&S) that are capable
of managing and processing such complexities.
To this end, M&S applications in the healthcare
domain have already been debated and as a
result it has been agreed on recognizing M&S
as a leading methodology for training and
decision-making.

Simulation systems for professional train-
ing allow trainees to learn procedures without
endangering patients’ life. Simulation-based
training has been employed as a vehicle for the
teaching of technical and non-technical skills
thatimproves both learning efficacy and patient
outcomes. However, it is a very wide research
area in which many techniques converge, e.g.,
anesthesia, surgical operations, intensive care,
laparoscopy, endoscopy etc. Interesting applica-
tions are found in Gaba and DeAnda (1988),
Suwa (1992), Swank and Jahr(1992), Lussi et
al. (1999), Morris et al. (2006), Daenzer and
Fritzsche (2008), Semeraro etal (2008), Yoshida
et al (2009) Sun et al. (2010). Murray (2011)
provides a review about the use of simulation
to reduce human error during the administra-
tion of anesthesia. Therefore, the use of M&S
in healthcare training is fruitful and seeks to
expand to new application areas and horizons.

M&S also allows the developing of pre-
dictive models that analyzes diseases spread
or assesses the effects of new management
policies before they are implemented. Practical
advantages of M&S used as a policy making tool
are discussed in Pritsker (1992), Banks (1998),
Law and Kelton (2006), Pritsker (1992) can be
extended in the healthcare area.

This Special Issue contains articles about
experiences and challenges in the development
of advanced simulation models and new com-
putational methods pertaining to healthcare. In
the following list, the papers belonging to this
special issue are briefly introduced:

e Variable Interaction Networks in
Medical Data: The aim of this paper
is to generate mathematical models for
medical parameters using other available
parameters. Data of thousands of patients
of the General Hospital (AKH) Linz,

Austria, have been analyzed in order to
identify mathematical models for cancer
diagnoses. The authors demonstrate that
is possible to identify relevant influential
factors and display those in interaction
networks which can be interpreted without
domain knowledge in machine learning or
informatics in general.

Developing an Ultrasonography Simula-
tor Tool: A real-time, dynamic prototype
ultrasound simulator training tool for
cardiac interrogation is presented. The
authors facerelevant challenges integrating
the user with the physical (hardware) and
cognitive (software-visualization) learn-
ing experience as well as capabilities for
pathologies interpretation.

IFEDH - Solving Health System Prob-
lems Using Modeling and Simulation:
The Innovative Framework for Evidence-
Based Decision Support in Healthcare
(IFEDH) project pertaining to the field of
Health Technology Assessment (HTA) is
presented. A set of newly developed meth-
ods to support decision-making processes
in the health system is proposed in this
paper. The paper describes methods for
modeling and simulation, data handling,
documentation and visualization have
been developed and combined to manage
interdisciplinary projects and to integrate
results and answers in HTA processes for
efficient and credible decision support.
A New Hybrid Algorithm based on Wa-
tershed Method, Confidence Connected
Thresholding and Region Merging as
Preprocessing for Statistical Classifi-
cation of General Medical Images: An
algorithm for pre-segmentation of general
medical input data is presented. This algo-
rithmis based ona watershed-segmentation
strategy utilizing both original intensities
and derived gradient magnitudes forregion
growing.

The Effects of Transit Corridor Devel-
opments on the Healthcare Access of
Medically Fragile Vulnerable Popula-
tions: A simulation framework based on
system dynamics modeling thatenables the
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identification of individual factors affect-
ing gentrification processes under transit
oriented developments (TOD) initiatives is
suggested while critical areas for empirical
research are highlighted.

*  Three-Dimensional Numerical Simula-
tions of the Aortic Flow in Presence of
a Left Ventricle Assist Device with Two
Outflow Graft Placements: This paper
develops a computational fluid dynam-
ics model of the aorta with the purpose
of analyzing the hemodynamic effects of
a continuous flow LVAD, evaluated in
three different working conditions while
considering the outflow-graft anastomosis
in two different locations: the descending
and ascending aorta.

*  Obesity Epidemic Simulation Based
On Behavioral Models and Intelligent
Agents: A simulation model based on In-
telligent Agents is proposed. The intent of
the model is to reproduce human behavior
influence over the evolution and impact
of obesity epidemics thanks to a Library
including Intelligent Agents for Computer
Generated Forces that allows reproducing
complex scenarios with particular attention
to non-conventional frameworks on the
progression of obesity epidemics.

*  Transformation of Markov Models for
Cost-Effectiveness Analysis into the Sys-
tem Dynamics Methodology: Analysis
and Case Study: The transformation of
Markov cohortmodels into system dynam-
ics models is dealt with. Such approach is
demonstrated though an exemplary cost-
effective analysis for a smoking cessation
intervention for chronic obstructive pulmo-
nary disease (COPD) where it is possible
to ascertain that both the Markov model
and the system dynamics model lead to
nearly identical results.

*  AnInnovative Serious Games for Educa-
tion and Training in Health Care: The
proposed research work introduces an inno-
vative framework based on Serious Games
and agent-driven models for supporting

and renewing educational processes in
Health Care. The proposed solution, called
MARIA (Model for Advanced and Realistic
patient simulation driven by Intelligent
Agents), includes new models of virtual
humans driven by intelligent agents to be
used as patients in a distributed simulation
game together with students. In order to
teach concepts related to the continuous
care of patients so as to create a strong re-
lationship among medical doctor, students
and their set of personal virtual patients.

The papers that are part of this Special
Issue are extended versions of the best papers
selected from the Proceedings of the Interna-
tional Multidisciplinary Modeling and Simula-
tion Multiconference (I3M 2012). This Special
Issue has to be regarded as the final result of a
joint effort carried out by authors, reviewers,
andJournal managers. Therefore, we would like
to take this opportunity to thank all the authors
and reviewers since their continuous efforts
have improved the quality and the relevance
of the articles presented in this Special Issue.
Our gratitude goes also to Editor-in-Chief,
Prof. Muaz A. Niazi, as well as to his staff for
the valuable support they have provided during
all the Special Issue phases along the last year.

Francesco Longo
Rafael Diaz
Guest Editors
IJPHIM
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