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Overview

• Definition of field 
• Why doesn’t everyone use an EHR 

already?
• State of the art for informatics education
• Review of educational resources (articles, 

books, bibliography, clinfowiki, 10x10) 
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Definition of field

• Biomedical informatics – the field concerned with 
the acquisition, storage, and use of information 
in health care and biomedical research (Hersh, 
2002)

• Different from pure computer science or 
information technology
– Focuses on issues in subject domain, in this case 

health care or biomedical research
– Draws on other sciences, including business and 

management, information science, anthropology, etc.
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Typology of informatics – across 
the health and biomedical spectrum

Informatics = People + Information + Technology

(Health and) Biomedical 
InformaticsLegal Informatics Chemoinformatics

Bioinformatics
(cell)

Medical Informatics
(person)

Nursing 
Informatics

Public Health
Informatics

(population)

Consumer Health
Informatics

(Adapted from Shortliffe, 2006)

Imaging 
Informatics
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The “fundamental theorem” of 
informatics

+ >( )
Person

TechnologyWith
Person without

Support

Better Than

Creating an environment of “supported practice”
such that an intelligent person (practitioner)
working in combination with information resources/technology
is “better” than the person without such support.

- Charles Friedman, PhD

Environment Environment
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Classification of information in 
biomedical informatics

• Clinical information is of two basic types, with 
different uses and applications
– Patient-specific information is generated during the 

care of patients
• Applications: electronic health records, telemedicine, etc.

– Knowledge-based information is the scientific 
literature of health care and biomedical research

• Applications: information retrieval systems, evidence-based 
medicine

• Use of data from biomedical research also 
highly variable depending on application
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Why do we need more informatics 
in health care?

• Quality (McGlynn, 2003; NCQA, 2007) – pick 
your favorite study

• Safety (Kohn, 1999) – IOM errors report and 
follow-up
– “Medicine used to be simple, ineffective, and 

relatively safe. Now it is complex, effective, and 
potentially dangerous.” (Chantler, 1999)

• Cost (Kaiser Family Foundation, 2007) – health 
care costs continue to rise and outpace inflation

• Inaccessible information –missing in 13.6% of 
primary care visits (Smith, 2005)
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Why doesn’t everyone use an EHR 
already? (Hersh, 2004)

• Cost
• Technical challenges
• Interoperability
• Privacy and confidentiality
• Workforce
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Cost barriers

• Even though there is overall ROI, benefit does 
not accrue to those who pay, especially in small 
practices (CITL, 2003)
– Practices only see 11% of ROI – most goes to 

insurance companies and laboratories
– But they are usually asked to pay the cost of EHRs

• More recent data, however, suggests physicians 
do achieve positive ROI around 2.5 years after 
initial investment, although range is wide (Miller, 
2005)
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Technical challenges

• While underlying technology (e.g., 
networks, relational database systems) is 
well-established, other technical issues 
remain, such as
– Implementing systems, especially in office 

settings (Hartley, 2005; Amatayakul, 2005)
– Matching systems to workflow – best systems 

add time in some areas but make it up in 
others (Overhage, 2001)
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Need for standards to achieve 
interoperability

• Clinical data is trapped in “silos,” not easily moved from 
one system to another (Brailer, 2005)

• Growing push for attention to “secondary use of clinical 
data,” which can align benefits for quality assessment, 
clinical research, public health surveillance, etc. (Safran, 
2007)

• To achieve this, need standards for data elements, 
terminology, messaging, etc.

• Why are we not there? Lack of incentives, such as
– Vendors ambivalent
– Clinicians do not prioritize documentation
– Genuine scientific disagreement over best approaches
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Concerns about privacy and 
confidentiality

• (Gostin, 2002; Kluge, 2003)
• VERY real, but

– Security technologies are well-known and 
proven effective

– Paper-based records are at least as insecure 
as EHRs and probably more so

– Human curiosity will trump even best 
methods, so we need to consider benefits 
versus risks
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Workforce
• Probably the most important aspect of a 

successful enterprise health IT implementation is 
people, especially “special people” (Ash, 2003)

• The job is too important to be left to pure IT 
professionals – clinicians must provide 
leadership and be actively involved

• Recent workforce report from AHIMA and AMIA 
documents need (AHIMA-AMIA, 2006)
– Safran (2005) has advocated we need at least one 

physician and one nurse in each of the 6,000 US 
hospitals knowledgeable in informatics
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What competencies are needed in 
informatics?

Health and biological sciences:
- Medicine, nursing, etc.
- Public health
- Biology

Computational and 
mathematical sciences:
- Computer science
- Statistics

Business and management sciences:
- Business administration
- Human resources
- Organizational Behavior

Biomedical informatics
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There is no dearth of competencies 
in informatics

• Health care professionals
– AAMC Medical School 

Objectives Project (1999)
– American Nurses Association 

(Staggers, 2002)
– Northwest Center for Public 

Health Practice (O'Carroll, 
2002)

– American Association of 
Critical-Care Nurses (Curran, 
2003)

– “Information age” students 
(Ivanitskaya, 2006)

– Medical Library Association 
(2007)

• Informatics professionals
– Association for Computing 

Machinery (Duncan, 1978)
– International Medical 

Informatics Association (2000)
– National Health Service (2001)
– Pointing the Way: 

Competencies and Curricula 
in Health Informatics (2001)

– Commission on Accreditation 
for Health Informatics and 
Information Mgmt. Education 
(CAHIIM) – Associate and 
Baccalaureate (2005)

– Benchmarking statement 
(Pigott, 2007)
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Where does one find more 
information? Textbooks

• Shortliffe et al., Biomedical Informatics:  Computer 
Applications in Health Care and Biomedicine (3rd

edition), Springer-Verlag, 2006
• LaTour and Eichenwald, Health Information 

Management - Concepts, Principles, and Practice (2nd

edition), AHIMA, 2006
• Baxevanis, Bioinformatics: A Practical Guide to the 

Analysis of Genes and Proteins (3rd edition), Wiley-
Interscience, 2005

• Huang, PACS and Imaging Informatics: Basic Principles 
and Applications, Wiley-Liss, 2004

• Saba and McCormick, Essentials of Nursing Informatics, 
McGraw-Hill, 2005
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More information (cont.), Journals

• Journal of the American Medical Informatics 
Association (JAMIA, www.jamia.org)

• Journal of Biomedical Informatics (JBI)
• Methods of Information in Medicine (MIM)
• International Journal of Medical Informatics 

(IJMI)
• Bioinformatics
• Biomed Central (BMC, www.biomedcentral.com)

– BMC Medical Informatics and Decision Making
– BMC Bioinformatics
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More information (cont.), Meetings

• AMIA-related meetings
– AMIA Annual Symposium and Spring Congress
– Medinfo (triennial)

• Other health IT meetings
– HIMSS, local chapters and national
– AMDIS Physician-Computer Connection
– Towards an Electronic Patient Record (TEPR)
– eHealth Initiative/Connecting Communities for Better 

Health
• Health care meetings

– AAMC GIR and general meetings
– Specialty society meetings
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More information (cont.), Web sites
• AHRQ National Resource Center for Health IT – healthit.ahrq.gov
• HIT Implementation Testing and Support – http://xreg2.nist.gov/hit-

testing/
• iHealthBeat – www.ihealthbeat.org

– Also has daily email list, best among the many
• Informatics Review – www.informatics-review.com

– Run by OHSU faculty member, Dr. Dean Sittig
• UK Health Informatics Today – http://www.bmis.org/ebmit.html
• World Health Organization –

http://www.who.int/topics/medical_informatics/en/
• Fierce Health IT – www.fiercehealthit.com
• Connecting for Health Common Framework –

http://www.connectingforhealth.org/commonframework/
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State of the art of informatics 
education

• AMIA 10x10 program (Hersh, 2007)
– Aims to train 10,000 clinicians in medical informatics 

by 2010 – nearly 400 trained by end of 2007
– First offering in partnership with OHSU
– http://www.amia.org/10x10/

• Other educational programs in biomedical 
informatics and related disciplines
– http://www.amia.org/informatics/acad&training/

• Medical student education – uptake of MSOP 
(McGowan, 2007)


