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Abstract

Application of ICT in health (eHealth) has become an integral part of modern healthcare systems. Elec-
tronic health information management has proven useful in improving quality of health care, reducing
costs and facilitating health research. However, the increasing complexity of healthcare and the growing
demand for high quality healthcare delivery has created a need for eHealth systems with the capability of
anticipating the future need for information, delivering the information timely to patients and professionals,
supporting communication, facilitating coordination and enhancing the performance of decision support
systems. Agent-based systems, which operate by artificial intelligence, have shown great promise to meet
these challenging needs and to realize the full potential of eHealth systems. In this paper we provide a brief
review of application of agent-based systems in chronic disease care.
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Review

Contemporary health challenges such as resource
limitation [1], high costs of healthcare [2] and the need
for real-time access to health information for fast diag-
nosis and treatment [3] have made the use of e-health
and tele-health services mandatory [4-9]. Electronic
health information management can lead to improved
quality of healthcare, reduced costs of healthcare
services and faster progress of health research and
education [10]. In this context, application of artificial
intelligence and agent paradigm can provide unpar-
alleled advantages and opportunities. An agent is an
autonomous software entity that uses artificial intel-
ligence (Al) to choose the best set of actions for real-
izing the goal specified by the user. Agents are char-
acterized by features such as 1) ability to react timely
and flexibly to unexpected and dynamic changes in
environment; 2) having autonomous and independent
behavior in performing the assigned tasks; 3) ability
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to perform proactive actions to reach the specified
goals; 4) being able to communicate with users or
other agents; and 5) capability of reasoning, planning
and learning which allow them to have intelligent be-
havior [11, 12]. These features have rendered agent
technology one of the most productive areas of Al
use with the promise of producing practical solutions
to real problems. In the healthcare domain, Al and
agent-based systems have found a wide variety of ap-
plications from improving decision support systems to
facilitating tele-medicine and tele-care.

Table 1 summarizes the applications of agent-based sys-
tems in health information management.

Agents can improve the performance of computerized
systems in terms of interoperability, coordinating dis-
tributed data (such as patient records held in different
departments within a hospital or in several hospitals)
and dynamic management of distributed data and re-
sources. They are able to communicate among them-
selves in order to exchange any kind of information,
facilitate remote care monitoring of elderly people,
provide diagnosis decision-support, improve distant
medical training and gather, compile and organize
medical knowledge available on the Internet [11, 12,
20, 24, 29-32, 36-39].

Of particular and widely used kinds of agent-based systems
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(MAS) in the healthcare area are multi-agent systems (MAS).
A MAS is comprised of multiple agent-based systems that
interact with each other to exchange information and solve
difficult problems. Components of a MAS may be running in
different machines, and can be physically located in many
different geographical locations. Each agent is able to keep a
specific part of knowledge that is required to solve the prob-
lem [37]. Multi agent systems have the potential to improve
the health care system performance, where the main cause
of errors are failures in communications [21]. Multi agent ap-
proaches apply in different fields in health care such as medi-
cal data management, decision support system, planning
and resource allocation, tele-care, education, simulation,
robotics, medical image processing, and bioinformatics [20].
As described in Table 1, in the area of chronic disease care,
agent-based systems have proven exceptionally useful.
For example, use of Integrated Mobile Information Systems
(IMIS) for diabetic health care has demonstrated that agents
can positively affect the quality of patient care. Based upon a
coordination mechanism that allows for the agents to interact
with each other, IMIS agents are capable of information shar-
ing, organization coordination, and task delegation.

Another successful agent-based system for chronic dis-
ease care is M2DM. Knowledge agent in M2DM system
combined different analytical approaches to monitoring
diabetic data. The system has shown marked capabilities
for identifying intensity of abnormality, providing users with
the results of data analysis, providing real-time feedback to
patients, allowing patients and physicians to predict future
risky situations and prevent them [29-32, 39].

The ability of anticipating the events based on current in-
formation and proactively and autonomously interfering in
the process make agent-based systems invaluable tools
for improving patient safety and reducing medical errors.
Development of ICT in healthcare industry has provided
costumers with easy and cost-effective access to infor-
mation they need [13, 40]. Huge volume of information as
well as the necessity of coordination and communication
among health services professionals with different skills
contribute to high complexity of health care environment
[36]. This complex situation entails use of effective health
information management systems that allow for appropri-
ate data management and timely access to reliable infor-
mation, and facilitated organization, storage, retrieval and
dissemination of data [41]. Central to these capabilities is
the use of agent-based systems; studies show that us-
age of intelligent agent-based systems in various areas of
health is growing. [10, 24, 36, 42-44].

Conclusions

Dynamic health environments are dependent on speedy ac-
cess to real-time health information and high interoperability

among different providers with various skills. These re-
quirements make the use of eHealth and information
management system imperative for achieving high perfor-
mance healthcare delivery. In this context, agent technol-
ogy and artificial intelligence facilitate taking full advantage
of eHealth systems. Agent-based systems can improve
interoperability, maintain the autonomy of the collaborat-
ing participants, facilitate health information, provide expert
knowledge management, and improve e-learning.
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