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ABSTRACT
In the last 50 years, computational applications have been developed to aid clinicians and researchers
alike in the broad field of Biomedicine. Adopted early in the evolution of the field, the term medical
informatics has been applied to the various sub-disciplines of computer applications and methods of
organizing and using information principles and techniques in both clinical care and biomedical research. This chapter provides a broad survey of the complex discipline of Biomedical Informatics with
special emphasis on the key emerging sub-disciplines such as translational informatics, clinical research
informatics, consumer health informatics, and the informatics of the “omics” sciences, systems biology,
and nanotechnology.

13.1. CHAPTER OBJECTIVES
Biomedical Informatics is a diverse field that
covers applications and theory from two broad
disciplines: information and computer sciences
and the whole of biomedicine, which spans the
spectrum from molecular biology through clinical
care to public health. In this chapter, a general
review of the field is given with a special focus
and added depth in areas that are interesting and
illustrative.

In this chapter, the reader should achieve the
following four objectives:
•

Acquire an understanding of the basic tenets of medical informatics (also called
clinical informatics), and gain an appreciation for both the challenges facing its practitioners and for the promise that it holds
for healthcare, which differs from other
sectors of the economy in many ways that
also manifest themselves in medical in-
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•

•

•

formatics. The provided historical background is to orient the reader to the evolution of informatics in healthcare, and
includes references to assist self study.
Gain an understanding of the basic tenets
and organizing principles of bioinformatics well enough to permit a casual reading
of the general scientific literature that relies on this technology, and know where to
turn to investigate a specific topic in more
depth. Although there is no clear boundary
between bioinformatics and medical informatics, a useful rule of thumb is that bioinformatics addresses the application of informatics from nanoparticles to molecules
to sub-cellular organelles to cells, tissues,
and organs to systems biology, while medical informatics addresses the application
of computing to the health of people and
populations.
Gain an understanding of how informatics evolved in biomedicine, and insights
into why healthcare in particular has been
a slow adopter of computing technology
when compared with other sectors of the
economy. The evolution of medical informatics and bioinformatics involves much
more than the evolution of technology; a
fact which is illustrated in the background
and literature recommendations.
Gain an understanding of emerging trends
that will either wither or lay the groundwork for further evolution of this dynamic
and diverse field into the state-of-the-art.
Finally, in the professional societies and
organizations section, resources that will
enable readers to both catch up with the old
and keep up with the new are presented.

13.2. INTRODUCTION
The history of biomedical informatics extends
back at least 60 years. Since it derives from both
biomedical and the computer and information
sciences, the terminology is often confusing. The
authors adopted the following conventions in this
chapter, but the reader may find different usages
in the literature.
•

•

•

•

•

Biomedical informatics covers medical
informatics and bioinformatics. (Synonym:
sometimes shortened to just informatics).
Medical informatics focuses on applications of computer and information science
to healthcare. (Synonyms: clinical informatics, healthcare informatics).
Translational informatics, clinical research informatics, and public health
informatics are sub-disciplines of biomedical informatics that are grouped here
under medical informatics, and are defined
in detail, along with consumer health informatics, in section 13.5.3.
Bioinformatics covers the methods used
to organize, analyze, and model biological
processes from the molecular level to the
macroscopic level.
An electronic medical record is an integrated collection of computer applications
designed to collect and process data for patients. (Synonym: electronic health record,
or EHR).

13.3. DEFINITION OF
MEDICAL INFORMATICS
AND BIOINFORMATICS
In their classic informatics textbook, Shortliffe and
Cimino define biomedical informatics, the parent
of medical and bio- informatics, as “the scientific

578

26 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/medical-informatics-bioinformatics/63401

Related Content
Innovative Hospital Management: Tracking of Radiological Protection Equipment
Holger Fritzsche, Elmer Jeto Gomes Ataide, Afshan Bi, Rohit Kalva, Sandeep Tripathi, Axel Boese, Michael
Friebe and Tim Gonschorek (2020). International Journal of Biomedical and Clinical Engineering (pp. 3347).
www.irma-international.org/article/innovative-hospital-management/240745

Improved Patient Safety Due to Catheter-Based Gas Bubble Removal During TURBT
Holger Fritzsche, Elmer Jeto Gomes Ataide, Axel Boese and Michael Friebe (2020). International Journal of
Biomedical and Clinical Engineering (pp. 1-11).
www.irma-international.org/article/improved-patient-safety-due-to-catheter-based-gas-bubble-removal-duringturbt/253092

Location and Functional Definition of Human Visual Motion Organization Using Functional
Magnetic Resonance Imaging
Tianyi Yan and Jinglong Wu (2011). Early Detection and Rehabilitation Technologies for Dementia:
Neuroscience and Biomedical Applications (pp. 18-27).
www.irma-international.org/chapter/location-functional-definition-human-visual/53417

Biomechanical Properties of the Foot Sole in Diabetic Mellitus Patients: A Preliminary Study to
Understand Ulcer Formation
V. B. Narayanamurthy, Richa Poddar and R. Periyasamy (2014). International Journal of Biomedical and
Clinical Engineering (pp. 1-17).
www.irma-international.org/article/biomechanical-properties-of-the-foot-sole-in-diabetic-mellitus-patients/115881

Recordings of Impedance and Communication Between Defibrillator and Pacemaker Electrodes
Anders Jarløv, Anne Elisabeth Jarløv and Tim Toftgaard Jensen (2019). International Journal of Biomedical
and Clinical Engineering (pp. 45-68).
www.irma-international.org/article/recordings-of-impedance-and-communication-between-defibrillator-and-pacemakerelectrodes/233542

