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Summary
Objectives: The growing use of health information
technology in operational settings, along with the
maturation of the discipline of biomedical informatics,
requires reorganization of educational programs in
the field. The objective of this paper is to provide a
context and description of the biomedical informatics
education program at Oregon Health & Science
University.
Methods: The details of the program are provided.
Results: The paper describes the overall program
and its component curricula.
Conclusions: OHSU has developed a program that
caters to the full spectrum of those who will work in
the field, allowing education tailored to their career
goals and needs. The maturation of Internet technol-
ogies also allow most aspects of the program to be
delivered on-line. The informatics field must step
up to the challenge of educating the best workforce
to achieve our goals for the optimal use of HIT.
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Introduction
The educational programs in biomedical in-
formatics at Oregon Health & Science Uni-
versity (OHSU) are based on a foundation
of the “full spectrum” of informatics [1].
Our education and research programs in in-
formatics span the spectrum described by
Shortliffe [2] from the cell and molecular
(bioinformatics) to the patient (medical in-
formatics) to the population (public health
informatics) level. We consider our core
discipline to be (unqualified) informatics,
which is the field concerned with the
intersection of people, information, and
technology. This notion distinguishes in-
formatics from computer science and the
domain-specific disciplines. Informatics
researchers and practitioners apply the
principles of computer science and other
disciplines in specific domains, such as
public health, medicine, nursing, and cell
and molecular biology.

An individual considering spending part
or all of his working time in health and bio-
medical informatics may find the decision
of what career path and/or educational pro-
gram to choose somewhat daunting.This re-
flects the fact that a) informatics is still a
maturing discipline, b) there is no standard
curriculum, program accreditation, or indi-
vidual certification, and c) the role of infor-
mation technology (IT) in health and
biomedicine is still evolving. Nonetheless,
these are exciting times for the informatics
field, with the growing recognition of the
need for better use of IT in clinical settings
[3] as well as biomedical research [4]. They

also present considerable challenge for ef-
fective education in the field [5].

The Practice of Informatics
With the growth of health IT (HIT) use has
come redefinition of informatics practice
[6]. We agree with the general categories
outlined by Covvey et al., who attempted to
define job competencies for different types
of practice [7]. Their categories included
academic/research and applied/professional
practitioners (along with the competencies
needed for clinical and biomedical research
practitioners, which we omit from this dis-
cussion). We believe there is an additional
category of practice seen increasingly in
clinical settings, which is the local expert or
liaison who provides a bridge between the
IT staff and clinical users, representing the
user community. An increasing amount of
research points to the value of user engage-
ment in the success of HIT projects [8, 9].
Table 1 shows these categories with a de-
scription of their focus and sample job titles.

We acknowledge that the lines between
these categories are fuzzy. The informatics
leader at a large medical center may well
need (or desire) the breadth of training of an
academic informatician. Likewise, the local
expert in a community hospital or large
clinical practice may also want to have addi-
tional training at or near the level of an in-
formatics professional. The amount of ex-
pertise among the levels, especially between
expert and professional, may really be more
of a continuum, with the expert advancing
to the professional level as his or her career
develops.* An earlier version of this paper was presented

at European Federation of Medical Informatics,
Special Topics Conference 2005,Athens, Greece.
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Building Blocks
of the Curriculum
The programs at OHSU have been devel-
oped in a building-block fashion. That is,
coursework completed at the basic levels
can be carried forward to more advanced
levels. While all of the programs at OHSU
are currently at the graduate level, i.e.,
require a bachelor’s degree, we are currently
exploring undergraduate educational pro-
grams. Figure 1 shows an overview of our
programs in the context of the building-
block approach. Students can enter at any
level but always have the option of carrying
coursework forward to the next level.

Another recent development at OHSU is
the establishment of two “tracks” for all of
our degree programs. The original curricu-
lum, with its focus on clinical informatics,
has become the medical informatics track,
while a new track focused on computational
biology has become the bioinformatics
track. Congruent with our view that both
medical informatics and bioinformatics are
part of the larger biomedical informatics
field, there is overlap in curriculum and
student interaction across the tracks.

The core of the curriculum of our
master’s and PhD programs is the “knowl-
edge base”. This core plus a master’s thesis
or capstone comprise our master’s degree,
while additional courses in advanced re-
search methods, a cognate area, and a dis-
sertation comprise our PhD curriculum.The
knowledge base is organized around several
domains as shown in Figure 2. Each domain
has one or a few required courses, a group of
courses from which a specified number of
credits are required (which we call k of n),
and pure electives. Students may take addi-
tional electives outside the domains as long
as they are graduate-level courses of some
relevance to informatics.

OHSU is also committed to distance
learning [10]. We have successfully offered
most of our courses and programs on-line
for a half-decade. Our program has evolved
to the point where on-line and on-campus
offerings are considered equivalent and not
distinguished on a student’s transcript. Dis-
tance learning does not mean “distant”
learning. We have standardized on a number

train 10,000 health care professionals in the
United States by the year 2010 in basic in-
formatics so they can be local experts repre-
senting users in their communities. This
course, which is administered by AMIA, is
an adaptation of the introductory course in
the basic curriculum, with an addition of a
1-2 day in-person session covering addi-
tional material in an interactive manner. The
course can be used for subsequent credit in
the other OHSU programs pending accept-
ance into the program and successful com-
pletion of the course’s final examination
(which is not required in 10 × 10).

The remainder of the programs are run
from OHSU. The Graduate Certificate pro-
gram focuses on the core of biomedical in-
formatics. After the introductory course
(which can be taken directly at OHSU or via
the 10 × 10 program), students take more
advanced courses in areas such as clinical

of technologies that provide high-quality
and interactive education. Our courses are
not correspondence courses, and require
students to keep up with the rest of the
class so they can interact in on-line dis-
cussion and other activities. Almost all of
the course activities, however, are asyn-
chronous, meaning that students can access
the material on their schedule as long as they
keep up with the overall class.

Individual Programs
The introductory-level program at OHSU
is the 10 × 10 Program. Run in partnership
with the American Medical Informatics
Association (AMIA), this program aims to
train individuals at the expert/liaison level.
The 10 × 10 moniker comes from a goal to

Level of Practice Type of Work

Academic /Research Individual who does research and/or teaching in an
academic center

Applied /Professional Individual who works in an operational informatics setting
for a majority of his or her working time

Expert /Liaison Individual who spends part of his or her working time as a
local expert and interface with informatics or information
technology professionals

Example Job Titles

– Professor
– Scientist

– Chief Information Officer
– Chief Medical or Nursing Officer
– Project Manager
– Developer
– Trainer

– Chief Medical or Nursing Officer
– Clinical IT Liaison

Table 1 Categories of informatics practice (adapted from [7]).

Fig. 1 Building blocks of the OHSU informatics program.
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systems, information retrieval, and organ-
izational behavior and management. They
can also take additional electives as well
as pursue practicum projects in their own
communities. The Graduate Certificate pro-
gram requires eight one-quarter (11-week)
courses, for graduation.

OHSU offers two master’s degree pro-
grams, which differ only in their culminat-
ing project. The Master of Science (MS) in
Biomedical Informatics requires a master’s
thesis, while the Master of Biomedical
Informatics (MBI) is a “professional mas-
ter’s” and requires a less-intensive capstone
project. The remainder of the curriculum
come from the domains described above.

methods, a cognate area, and a doctoral
seminar, culminating in a dissertation based
on independent research (see Fig. 3). All
PhD students are supported with a tuition
waiver and stipend from a training or re-
search grant.

The 10 × 10 program is administered by
AMIA. The Graduate Certificate program
has rolling admissions, i.e., students are ad-
mitted any quarter to begin classes the fol-
lowing one. The master’s and PhD pro-
grams, however, only have admissions once
a year to begin in the fall quarter. More in-
formation about the programs can be found
at: http://www.ohsu.edu/dmice/education/

OHSU also offers a fellowship program
funded by training grants from the National
Library of Medicine (NLM) and Veteran’s
Administration (VA). Three types of fellow-
ships are available from the NLM training
grant:
● predoctoral – stipend and tuition sup-

port for some students in the PhD pro-
gram;

● postdoctoral – for those with doctoral
(e.g., MD or PhD) degrees who seek
advanced training, with or without a de-
gree (although most pursue a master’s
degree);

● librarian – a sabbatical-like opportunity
for librarians seeking advanced training
in informatics, with the option of a de-
gree (typically the master’s degree)

The VA fellowship is for postdoctoral clini-
cians only and has a clinical service compo-
nent.

The growing use of IT in health and bio-
medicine has increased the demand for in-
formatics education. One challenge we have
is giving students advice on career develop-
ment and advancement in a field that is only
beginning to mature. There are still few jobs
that absolutely require a degree in infor-
matics, although we hope this will change in
the future. Our programs attract students
from a variety of backgrounds, from phys-
icians to other health care professionals
(e.g., nurses, pharmacists, etc.) as well as
those without any formal health care back-
ground at all.

How do our students fare in employ-
ment? A general observation has been that
what individuals do when they complete the

Students can either enter the master’s degree
programs directly or by advancing from the
10 × 10 or Graduate Certificate programs.
Both programs are available on-campus or
via distance learning. Students in either
program can mix or match on-line or on-
campus courses.

The PhD program is a purely on-campus
program, although PhD students can take
individual courses that are offered on-line.
Consistent with the building-block ap-
proach, courses taken at lower levels of
study are part of the PhD program “knowl-
edge base” and can be carried forward into
the program. The PhD program requires
additional courses in advanced research

Fig. 2 Domains for the medical informatics and bioinformatics tracks in knowledge base of curriculum. The Computer
Science domain is part of both tracks. Number of credits in parentheses.

Fig. 3 Components of the OHSU PhD curriculum. Number of credits in parentheses.

82

Hersh

Methods Inf Med 1/2007 For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.methods-online.com on 2012-05-24 | IP: 38.107.179.231



program is a function of what they did be-
fore they entered. So physicians and nurses
likely end up in roles that draw on their clini-
cal backgrounds, while those with more of a
technology background will end up in roles
that draw on that knowledge and skill set.
Over time, we hope to see greater emphasis
on career development and professional
growth issues in the informatics field. This
is likely to emerge as the growth of IT appli-
cations in health and biomedicine continues
and the need for professionals to develop
and implement systems increases.

Conclusion
With the growth of IT use in health and bio-
medicine comes the need for additional
people trained in informatics. OHSU has
developed a program that caters to the full
spectrum of those who will work in the field,
allowing education tailored to their career

6. Hersh WR. Who are the informaticians? What we
know and should know. JAMIA 2006; 13: 166-70.

7. Covvey HD, Zitner D, Bernstein R. Pointing the
Way: Competencies and Curricula in Health In-
formatics. University of Waterloo: Waterloo, On-
tario, Canada. 2001.

8. Berg M. Implementing information systems in
health care organizations: myths and challenges.
Int J Med Inform 2001; 64: 143-56.

9. Ash JS, Stavri PZ, Dykstra R, Fournier L. Imple-
menting computerized physician order entry: the
importance of special people. Int J Med Inform
2003; 69: 235-50.

10. Hersh WR, Junium K, Mailhot M, Tidmarsh P.
Implementation and evaluation of a medical in-
formatics distance education program. JAMIA
2001; 8: 570-84.

References
1. Hersh W. The Full Spectrum of Biomedical In-

formatics Research and Education at OHSU. In:
Haux R, Kulikowski C (eds).Yearbook of Medical
Informatics 2005. Stuttgart: Schattauer; 2005. pp
204-9.

2. Shortliffe EH, Cimino JJ (eds). Biomedical In-
formatics: Computer Applications in Health Care
and Biomedicine. New York, NY: Springer-Ver-
lag; 2006.

3. Brailer DJ. The Decade of Health Information
Technology: Delivering Consumer-centric and In-
formation-Rich Health Care. Department of Health
& Human Services: Washington, DC; 2004.

4. Zerhouni E. The NIH Roadmap. Science 2003;
302: 63-64, 72.

5. Moehr JR, Where to in the next ten years of health
informatics education? Methods Inf Med 2006;
45: 283-7.

Correspondence to:
William R. Hersh, M.D.
Professor and Chair
Department of Medical Informatics and Clinical Epidemiology
Oregon Health & Science University
3181 SW Sam Jackson Park Rd.
BICC
Portland, OR
USA
E-mail: hersh@ohsu.edu

goals and needs. The maturation of Internet
technologies also allows most aspects of the
program to be delivered on-line. The in-
formatics field must step up to the challenge
of educating the best workforce to achieve
our goals for the optimal use of HIT.
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