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The continuing development of the field of medical
informatics has raised new questions and placed be-
fore us new dilemmas. Spurred by the proliferation of
information systems to support the broad missions of
our institutions, and the evolution of these systems
from luxuries to necessities, organizational issues
have assumed increasing prominence. Among a daz-
zling array of organizational issues now before us is
the tension between the long-standing academic role
of informatics groups within medical centers and the
ever-expanding service role. In the academic role, we
seek the knowledge to create improved technology
and to train the next generation of informatics re-
searchers. In the service role, we seek to put existing
technology, developed internally or purchased from
vendors, to best use across the full scope of medical
center activities.

The dilemma before us is not whether both roles are
important—the answer to that is clear—but rather
how to organize ourselves within our institutions to
address both of them. How much organizational dis-
tance should exist between the people who carry out
these different roles, and who should direct their ef-
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forts? Most academic medical centers are actively
searching for answers to these organizational ques-
tions, and many AMIA members are engaged in this
pursuit. The answers obtained will be of profound
consequence for our field.

The salience of this issue directed its selection as the
focus of the ACMI Debate at the closing session of the
1997 AMIA Fall Symposium. The purpose of the de-
bate was not to generate a universal answer, for no
such answer exists, but rather to illuminate the many
factors that must be considered as our institutions
search for an appropriate organizational model. To
frame the debate, we intentionally polarized the issue
around a specific proposition:

Resolved: Academic medical centers should have a single unit
responsible for information systems supporting the clinical
and academic missions and also should be charged to carry
out high-quality education and research in medical infor-
matics.

The polarity is such that the affirmative team would
argue in favor of one group under one leader who
would carry out all roles. The negative team would
argue for a significant level of separation.

Debate Format and This Report

We adapted the standard high school and college de-
bate format to fit the available time and to use com-
petition as a device to promote deeper understanding
of key issues. There were no judges and no declared
winners. Each team had two members: Warner Slack
and William Stead for the affirmative, Mark Frisse
and Mark Musen for the negative. The format in-
cluded eight-minute constructive statements, two-
minute cross-examinations, and three-minute closing
(rebuttal) statements in this order:
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First affirmative constructive statement, by Slack
Cross-examination of Slack, by Musen

First negative constructive statement, by Frisse
Cross-examination of Frisse, by Slack

Second affirmative constructive statement, by Stead
Cross-examination of Stead, by Frisse

Second negative constructive statement, by Musen
Cross-examination of Musen, by Stead

Closing (rebuttal) statements by Frisse, Slack, Mu-
sen, and Stead, in that order

In preparing this summary, we sought to convey the
substance and spirit of the debate in a manner suited
to printed text. This narrative follows the order of the
debate as it occurred on October 29, 1997, at the AMIA
Fall Symposium in Nashville, Tennessee. The con-
structive statements included here were edited from
the notes the debaters used to prepare their state-
ments. The cross-examinations and closing statements
were edited from the debate transcripts and retain
much of the colloquial language used in the event. We
include bibliographic references only to direct quota-
tions and citations used by the debaters themselves.

The format of this and any debate, and most notably
the polarization of a multifaceted issue, often requires
participants to take extreme positions. The debaters’
views, in reality, overlap more than this report would
suggest. Some of the debaters believed that they
could, if asked, argue with equal effectiveness in sup-
port of their opponents’ position. Statements of the
debaters may be at variance with their own personal
beliefs and do not represent official policies of the in-
stitutions for which they work.

With the following, we began the 1997 ACMI debate.

First Affirmative Constructive Statement,
by Warner Slack

Academic medical centers in modern times have two
functional entities, each with its master. On the one
hand, there is the medical school with its academic
hierarchy, from dean on down; on the other hand,
there is the hospital with its administrative hierarchy,
from the president or chief executive officer (CEO) on
down. In some instances, the territorial imperatives
are distinctly defined and well established. Anatomy
belongs in the medical school, as does the professor
of anatomy; housekeeping and room service belong
in the hospital, as does the vice president in charge of
facilities management. It is when functions overlap—
when the academician and administrator must interact

—that tensions arise. When the research laboratory is
in the hospital proper, the academic physician will
clash with the administrator from time to time, but as
long as he or she stays mostly in the laboratory, twist-
ing DNA and manipulating ribosomes, the conflict
will be minor. But when doctors and doctors in train-
ing, who are both medical school faculty, with their
students, and hospital staff, with their apprentices,
move onto the floors and into the clinics, an intra-
mural town–gown conflict of epidemic proportions is
almost assured.

From the Dean’s perspective, the hospital and its ad-
ministrators are there to serve the faculty and their
students and thereby serve the patients. The hospital
should be a safe haven for patient care and teaching.
From the CEO’s perspective, on the other hand, the
doctors are there to serve the patients by serving the
administrators. And the conflict is often unresolvable.
In years gone by, the doctors had the power and all
too often treated administrators with an arrogant at-
titude that ranged from condescension to disdain.
Now the balance of power has shifted. More and
more, the administrator is in charge. And this is no-
where more evident than in clinical computing.

The medical school faculty still control the clinical de-
partments within their hospitals—up to a point. The
chief of clinical pathology is both a professor and a
pathologist. And what machines to buy is still, for
the most part, the decision of the pathologist. In the
early days, x-ray machines were invented in the aca-
demic setting. Now, of course, industry makes the ma-
chines, but the radiologist, also a professor, still de-
termines the functional specifications and how they’re
used. Radiology and clinical pathology are good prec-
edents for clinical computing as an academic disci-
pline.

The computer itself was invented in an academic set-
ting. Now industry makes the machines, but the com-
puter scientist in the academic setting still specifies
their function and use.

Computing in the teaching hospital, however, is a dif-
ferent story. Early machines were better suited for fi-
nance than for clinical applications, and doctors were
wary. By the time doctors woke up to the potential of
the computer in medicine, territorial imperatives were
firmly established. The chief financial officer (CFO) or
chief information officer (CIO) and his or her staff
were in charge. And this is the situation in most hos-
pitals today, where the clinical computing, if there is
any, is poor. Computing companies market to admin-
istrators and their consultants. More often than not,
the commercial systems are of little help to the doctor
and his or her students.
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The exceptions to this situation—teaching hospitals
that have good clinical computing—have developed
their computing under the auspices of an academic
department—for example, Vanderbilt, LDS Hospital,
the Regenstrief Institute, Geneva University Hospital,
Columbia Presbyterian Hospital, Duke, and several of
Harvard’s teaching hospitals. But, where the admin-
istrative, non-academic approach encroaches on the
academic approach, clinical computing and the re-
lated teaching programs deteriorate.

By clinical computing, I mean computing designed
primarily to help the clinician and patient in the prac-
tice of medicine—computing that gives the results of
diagnostic studies immediately on request; offers ac-
cess to the biomedical literature; offers advice, con-
sultation, alerts, and reminders; assists with commu-
nication by electronic mail; and assists in the
day-to-day practice of medicine. In other words, clin-
ical computing is a medical discipline, and in the
medical school environment it belongs in an academic
department.

The functions of an academic department of clinical
computing—functions that cannot be performed well
with the administrative approach—are, first, to do ba-
sic research with computers in medicine; second, to
invent, design, develop, study, and implement com-
puting systems that help clinicians care for their pa-
tients, or else to guide the purchase of computing sys-
tems of proven quality that help clinicians care for
their patients (If academic clinicians insist on good
computing, companies that market what are now bad
computing systems will change their ways.); third, to
be responsible for the day-to-day operation of the
clinical computing systems used in the care of pa-
tients; and fourth, to teach the principles and practice
of clinical computing through real-time experience,
courses in the medical school and graduate school,
and programs for residents and fellows. An academic
orientation toward clinical computing is essential to a
good teaching program.

In summary, as I survey the current state of comput-
ing in medicine, I find that with the administrative
approach, hospital computing is designed primarily
to help the administrator, the CFO, and the consul-
tant. Clinical computing and education get low pri-
ority. With the academic approach, where clinical
computing and education are the goals, there are ben-
efits to administrators as well as to patients, students,
and faculty physicians.

There are demonstrated precedents for success with
the academic approach to clinical computing. I know
of no precedents for success with the administrative
approach.

Cross-examination of Warner Slack,
by Mark Musen

Musen: You talked about academic units in your open-
ing remarks but you did not state what you view as
an academic discipline. What are the features of an
academic discipline?

Slack: Within the medical school environment, I con-
sider the first and most important mission of an aca-
demic unit such as cardiology, radiology, or clinical
computing, to be the care of the patient. Then, as a
corollary of this, to teach students how, in the future,
to care wisely and well for their patients. Then, finally,
to do research both in the applied world as well as
the theoretic world. In my view, all of these must be
toegether in one academic unit for the program to be
successful.

Musen: You mention patient care and medical re-
search. Are both of those necessary conditions for an
academic unit? Is it necessary that an academic unit
do patient care?

Slack: Within a medical school, definitely. You cer-
tainly would not want an administrator doing cardi-
ology, although I recently read an article where the
title was ‘‘Why the Administrator Should Participate
Directly in Patient Care.’’

Musen: Does Harvard Medical School have any basic
science departments?

Slack: Yes.

Musen: What are some of them?

Slack: People object to the word ‘‘basic science,’’ so
that is a bit of a loaded question. I would consider
areas such as anatomy, which are clearly defined as
academic departments within the sciences and don’t
directly relate to hospital care, to be basic sciences.

Musen: Let me just ask about that. Anatomy is an ac-
ademic department. Would you believe that anatomy
does patient care in the usual sense of the word?

Slack: No. I hope not. Although there may be an oc-
casional exception.

Musen: Let me pursue another line of questioning.
You are particularly well known for work that you
did early on in your career in the area of automated
patient history-taking. Have we resolved all the ques-
tions related to automated patient history-taking?

Slack: Definitely not.

Musen: Then why did you stop doing that work? Be-
cause of your operational computing responsibilities?
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Slack: I haven’t actually stopped that work. I’m press-
ing on with vim and vigor.

First Negative Constructive Statement,
by Mark Frisse

Our opponents give effective arguments based on our
health care systems’ critical need for informatics pro-
fessionals who can bring much-needed aid to the
pressing problems of information systems in health
care delivery, teaching, and research environments.
We, speaking against the proposition, do not deny the
need, nor do we discourage individual trainees from
jumping into the fray and doing what they can to aid
in this critical area any more than we discourage our
internists from entering practice or our doctoral stu-
dents from entering commercial sectors.

But we think that our colleagues’ arguments miss the
point: the proposition is about academic units as
training grounds—not about the endgame of careers.
And so we frame our arguments along the traditional
lines of debate that have taken place in medical edu-
cation since the introduction of the German model for
medical education decades before the Flexner era.1

We base our arguments not on the endgame but on
the very propositions that have led to the rise of the
university as a unique and treasured resource and the
importance of the truly academic life to the well-being
of future generations. We base our arguments on both
the high expectations for academic life and the more
realistic appraisal of academic life in health sciences
centers. We call these two perspectives ‘‘what should
be’’ and ‘‘what is.’’ We also frame these different per-
spectives from the view of an impassioned observer
and from the view of an active participant: someone
like you, here in the audience, who is either engaged
in a medical informatics career or considering one. We
call these two perspectives ‘‘external’’ and ‘‘internal.’’

Let us first examine the world as we believe it should
be. In this world, the university is the crucible for a
commitment to the long-term investment in knowl-
edge—a commitment made in the belief that such
knowledge will ultimately lead to quantum leaps in
technology and behavior and, hence, will be to the
long-term benefit of society. Where informatics in the
academic medical center is concerned, this investment
is routinely tested by the practical application of in-
novation in the real-world setting. Such application,
we believe, is best achieved not by a single quasi-ac-
ademic unit but instead by a seamless relationship be-
tween an academic unit and a different group given
the responsibility for implementation and support of

information technology. The currency of exchange is
a ‘‘marketplace of ideas.’’ We find many of the argu-
ments for a single unit to be based not on principles
but, instead, on the cynical belief that this is the only
way for the research and service communities to in-
teract effectively, to share mutual respect, and to com-
municate.

Let us turn now to the impact the proposed organi-
zational model has on the career of the academic in-
formatics faculty. In the idealistic, ‘‘what should be’’
context, faculty seek an organization that places a
long-term commitment to sustained and productive
intellectual growth. The commitment is an agreement
between the university and the individual faculty
member: If one pursues the very hard labor of focused
academic work and exemplified excellence in teaching
and research, one will be compensated both for the
potential long-term benefit conferred to society and to
the university.

This is, we believe, what the academic informatician
seeks. He or she is not reticent in engaging in a critical
examination of current operations and systems, but
the faculty does this—not to fix the current system or
even develop the ‘‘next system’’—but instead to focus
on what Tony Gorry has called ‘‘the system after
next.’’2 In the ideal, university-based academic infor-
matics unit, faculty members find an acceptable bal-
ance between research, teaching, and service. Excel-
lence is achieved by having time protected to think,
and think critically, about the critical issues facing our
field.

To some, such an ‘‘ivory tower’’ view might reflect a
disregard for the current and highly problematic state
of information systems in biomedicine. This is not our
intent. Rather, we take the view that successful reali-
zation of many of the aims of medical informatics—
aims that are as yet seldom realized—requires a wide
range of skills and temperaments. Where skills are re-
quired, we believe strongly that trainees engaging in
academic careers must have a strong suite of basic
computer science, statistics, epidemiology, decision
analysis, and managerial skills. In our view, these
skills require formal, rigorous, uninterrupted training.
If one wants only warm bodies, one should hire them.
If one wants leaders, one should train them well over
several years. Scholarship is a life where most satis-
faction must come from ones’ peers. To paraphrase
Peter Senge,3 one’s ideas are adopted only after they
become the ideas of others and—as a corollary—after
they are not widely associated with their originator.
Those who effect change, then, often do not see it.
Truly important work often requires more than one
lifetime to be realized.
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Let us now examine the issue from a more realistic
perspective. When looking at the world as it is rather
than as it should be, the arguments opposing the
proposition are even more compelling. First, a stark
and depressing fact: Despite years of substantive con-
tributions and excellent service, many of the country’s
leading applied medical informatics groups are seeing
their systems unplugged and replaced by commercial
products that will not provide the same degree of im-
mediate value but which, it is claimed, will confer off-
setting benefits of better organizational management.
The CIOs initiating these changes are acting in what
is believed to be the best interests of their organiza-
tion, but given the enormous pressures they face from
their constituents, they spend little, if any, time on re-
search. Nor do their overextended commitments al-
low them a budget to create a research infrastructure.

Although ‘‘medical informatics’’ is a hot topic in ac-
ademia, it does not appear that most institutions re-
ally have made a commitment to confer on the dis-
cipline the academic legitimacy characteristic of the
traditional clinical and ‘‘basic science’’ departments.
The leadership of our institutions, in other words,
while often voting with their speech in favor of the
proposition, have voted with their wallets against the
proposition supported by Drs. Stead and Slack. From
a purely pragmatic view, then, it seems critical for the
academic researchers to ‘‘stay in the lane’’ and do
what they do best, while maintaining strong bonds of
communication with individuals equally committed
to the more immediate aspects of information system
operations.

Let us finally examine the question from the perspec-
tive of a clinician or researcher who is either pursuing
or contemplating a career in informatics—people like
most of us in the audience. When preparing for this
debate, I thought often of one of our more prominent
colleagues who once told me how he ran from the
clinic to fix a modem bank and, later in the day, tried
to sit down and work on his very complex research.
Lives such as these are characterized by interruption
and conflicting goals. We believe it is the rare individ-
ual who can rise above these conflicts and meet all his
or her obligations with the excellence expected from
a university.

We ask you who are in this situation: Which position
would you take on this proposition? Do you believe
that most institutions will create a uniform environ-
ment equally capable of opportunities in both basic
research and applied activities? Can you name, please,
five institutions in the country who have adopted this
model and sustained it with success for more than a
few years? Do you believe that our best informatics

research institutions would be capable of maintaining
their excellence if they were given all information sys-
tem support functions? Conversely, examine the in-
stitutions that are providing world-class support for
information systems and ask yourself whether or not
these institutions and their leaders are the most likely
candidates for the creation of intellectual environ-
ments that will generate the ideas that will influence
the next generation of computer systems?

We who speak in opposition to the proposition have
common training roots at Stanford but have em-
barked on very different paths. One of us has main-
tained an almost exclusive focus on pure medical in-
formatics research, and most believe his efforts will
have an impact for years to come. One of us have
moved from a primarily research position to a posi-
tion that emphasizes administration. His successes
have been due not to a single organizational model
but instead to the effective communication and coex-
istence between those who do the day-to-day things
and those who think in the long term.

In summary, we who speak in opposition to the prop-
osition argue that a single reporting structure is noth-
ing more than an often ill-conceived effort to provide
coherence when different groups do not communicate
effectively. We argue that a single source of leadership
is essential, but it should come at the level of our
deans, chairs, presidents, and CEOs. Organizational
structures cannot compensate for a lack of knowledge
about information technology on the part of those re-
sponsible for the overall prosperity of the enterprise.

While our leaders are trying to learn, our CIOs are
trying to make flawed systems work successfully, and
our faculty are engaged in a discouraging debate
about the future of academic medicine, we urge ev-
eryone in attendance to ask: ‘‘What is it I really love
doing and how can I make a contribution doing this
work?’’ We suggest that when individuals frame the
issue this way, their futures will be more secure in
organizations with peaceful coexistence and common
respect; not in an organization wholly dependent on
the ‘‘person at the top’’ for coherence.

Cross-examination of Mark Frisse,
by Warner Slack

Slack: Your comments imply that you have in mind
some hospitals where administrative management has
resulted in good clinical computing. What hospitals
can you point to where the administrative approach
has resulted in computing that helps the physician
and patient in the educational system within a med-
ical school environment?



298 FRIEDMAN ET AL., ACMI Debate

Frisse: That is not what I meant to convey. I was trying
to claim that good research comes first and that good
medical informatics research will be the major driver
for good clinical computing. I’m not trying to argue
for an exclusively administrative approach.

Slack: If a cardiologist is doing basic research in his or
her laboratory, should the application of that research
in clinical cardiology then be turned over to the ad-
ministrator as it moves out into the ward?

Frisse: Administrators have to get better. If the prob-
lem is that the administration is weak, then it is okay
for an informatician to fix the problem by becoming
an administrator. I am claiming that, in the general
case, if we put the research and operational comput-
ing together, we are placing our research mission at
risk. I would claim that you two have not talked about
real research yet.

Slack: Will you grant me that clinical computing—as
I’ve defined it, helping the physician in the practice
of medicine—is a medical discipline?

Frisse: Yes, a clinical discipline.

Slack: And are you comfortable with having the CFO
in charge of this discipline, which is so often the case?

Frisse: Actually, in my own institution, I am just as
comfortable with the CFO leading the effort as I
would be with anyone else right now. But it is an
unsatisfactory state of affairs.

Second Affirmative Constructive Statement,
by William Stead

The field of medical informatics is at a crossroads.
Forty years is long enough. We must prove that we
can generate ideas that translate on a wide scale into
working systems that improve health care, health ed-
ucation, or biomedical research. Unless the ideas are
useful, and the translation occurs, we will be judged
irrelevant. An integrated unit with responsibility for
research, training, and provision of the enterprise op-
eration and decision-support infrastructure has the
best chance to meet this dual challenge. Each of these
three legs must be robust, but integrating them or-
ganizationally is a win–win–win. Operational expe-
rience and requirements can guide the research
agenda, provide a laboratory and a source of funds.
Training can alleviate the critical shortage of talent.
Research can provide the needed breakthroughs to
provide an infrastructure that really works. Opera-
tional successes will in turn breed increased basic re-
search funding.

Critics argue that the combination of responsibilities
spreads everyone too thin—that research and basic
training will be shortchanged or that applications will
be built when more leverage could be obtained
through vendors. Not so. Those bad outcomes can
happen, but such failures are not a byproduct of an
integrated organization. The problems stem from a
failure to support each of the legs of the integrated
organization adequately or from the lack of a man-
agement structure that can make the required busi-
ness decisions. Balancing priorities and tradeoffs is a
daunting challenge but one that must be faced. It is
no different from learning how to manage our mul-
tiple missions as we bring our health science schools
together with their affiliated hospitals. As those chal-
lenges are overcome, an integrated organization ena-
bles six critical success strategies.

First, a medical informatician can provide a human
bridge between informatics and other biomedical dis-
ciplines. Having the idea, and getting an innovation
to the stage that it can be tried in practice, is just part
of the job. In some cases the informatician must use
the innovation for others, or help them use it before
it is ready for them to use it on their own. In other
words, the combination of the system and the infor-
matician can be used before the system by itself
would be seen as a win by its non-informatics users.
This is what Randy Miller means when he says: ‘‘In-
formatics is not a spectator sport—you have to get
your hands dirty to make a difference.’’ When I inter-
view graduates of informatics training programs, and
they tell me that they have built applications but that
no one would use them, I ask whether they used them
themselves in practice to understand what the prob-
lems were. If they say no, I do not offer them a job.

Second, just as in other clinical disciplines, hands-on
practice is also a chance to learn what is actually
needed from informatics. Biomedicine’s current work
processes were designed when communication was
difficult. They consist of a set of sequential operations,
each using a largely self-contained buffer of infor-
mation, with a small amount of communication be-
tween steps (e.g., a copy of a discharge summary go-
ing to a referring physician). When you place
information systems into one of these processes, such
as order capture, and try to make them interact with
other systems that have been placed in another pro-
cess, such as pharmacy dispensing, things often get
worse. To succeed you need blow up the old way of
working and design new ways of working that would
not be possible without information technology, such
as distributed parallel work processes enabled by con-
stant high-bandwidth communication and asynchro-
nous linkages.
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Third, it is almost impossible to figure out how a new
process might work, and what type of information
technology would be needed to enable the process,
without first implementing and trying something.
This problem can be reduced by involving the infor-
matics research effort in an iterative process involving
rapid prototyping in operational settings. Real wins
happen when a medical informatician has the skills
and authority to use a system, identify what is
needed, make the necessary operational changes on
the fly, and redirect the research effort. It is no acci-
dent that the first four recipients of the Morris Collen
Award got their starts building clinical systems in op-
erational settings.

Fourth, an informatics innovation cannot be moved
into practice unless it is supported by the infrastruc-
ture that supports practice. This problem is acute for
trainees who must work in a limited time horizon.
The problem is no less for established investigators,
because the rapid change in technology can outdate
an innovation if dedicated infrastructure must be im-
plemented to support it. Success comes when an in-
novation can be handled like a light bulb—when it is
ready, you plug it into the pre-existing lighting
system—and it comes to life. This type of fit requires
collaborative planning between individuals responsi-
ble for the research program and those responsible for
implementation of infrastructure.

Fifth, Chuck Friedman has described a tower of in-
novation in medical informatics.4 It begins with hy-
pothesis generation and then moves through model
development and implementation to evaluation. Re-
search funding is available for the first and fourth
stage. Operational funding is available for the middle
two stages. An integrated organization allows an in-
vestigator to play different roles in the effort and to
move back and forth between funding sources as their
work evolves.

Finally, the traditions of stand-alone operational units
are rooted in data processing. Data processors feel
they have done a good job when they bastardize the
database of a complicated system to make it do some-
thing it wasn’t designed to do—for example, by stor-
ing the ICD code of the diagnosis in the field that was
intended to hold the mother’s maiden name. Medical
informatics is the exact opposite: recording data and
knowledge in structures that allow very simple pro-
grams to make complicated relationships clear. We
need staff who understand both informatics and op-
erations. We need researchers who understand real-
world problems and constraints. The cultural barriers
that exist today will not be overcome unless the in-
dividuals who are responsible for academic informat-

ics link hands with their counterparts who are re-
sponsible for the operation and decision-support
infrastructure—a linkage that is much easier with an
integrated organizational structure.

In closing, I think that the problem was summed up
yesterday, at the panel about integration of informat-
ics into vendor products. One CEO said that 60 per-
cent of the implementations of their stable clinical
products occurred on time and budget and that only
50 percent of available clinical function was used in
the average implemented site. All agreed that the suc-
cess rate for leading-edge projects is significantly less
than these disappointing numbers. When you con-
sider the rate of technologic change, these statements
suggest that the industry does not know how to build
products that can be implemented in time to meet our
business needs. Three of the four CEOs said that im-
plementation problems stemmed from the clients’ in-
ability to incorporate the product into their processes.
I will not accept such an answer from the faculty and
staff of the Informatics Center at Vanderbilt. We own
responsibility for successfully meeting the business
need of the enterprise—buying when we can, build-
ing when we must, always focusing on what it takes
to create a win. We can establish that level of account-
ability because of our integrated organization struc-
ture.

Cross-examination of William Stead
by Mark Frisse

Frisse: Is your model essential for the advancement of
academic medical informatics research?

Stead: Yes.

Frisse: In other words, I can’t do good research unless
I work for you?

Stead: No. You can do good research as long as you
work in an enterprise that has a model that allows
your research to be productive.

Frisse: How do you define productivity? I’ve been
very impressed by your short-term horizons, which
are very characteristic of a CIO, and I’d offer you the
job at my place in a heartbeat. But what if I say that
I’m interested in five years down the road? Will you
hire me if I’ve got a good idea that may take five years
to achieve fruition?

Stead: First, my own time horizon is closer to 30 years
than it is to two. Second, you are welcome to pursue
a good idea if you can find research funding to sup-
port development of that good idea and if you do not
need input from the operational world to let you
know how to go about working on that idea.
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Frisse: So I cannot have input from the operational
world unless I work for you?

Stead: It has been very hard for researchers to get that
input unless they are part of an integrated unit that
also has responsibility for operational computing. For
example, when one of our informatics faculty wanted
to enter orders as a unit clerk to gain an understand-
ing of how the system might be improved, the re-
sponse was that a physician could not have a sign-on
that was coded as a unit clerk’s. I was in a position
to point out that the individual was assuming the role
of a unit clerk and that they could have such a sign-
on despite their advanced training.

Frisse: You were functioning as a CIO, and you un-
derstood the situation. The CIO needs to understand
the requirements of the medical informatics research
unit; they do not have to lead that unit. Would you
say that the fundamental leadership structures of ac-
ademic medical centers are dysfunctional?

Stead: I think that academic medicine is moving to-
ward integrated organizations on all fronts. Your part-
ner suggested the applicability of the basic science
model. At Vanderbilt, we are focusing less on depart-
ments. Our Cancer Center, for example, brings to-
gether basic sciences such as cell biology and clinical
sciences such as oncology into an integrated unit. I
think that informatics needs to be handled similarly.

Frisse: Does modern management theory suggest that
the right way to reorganize and to let go and embrace
change is by having a hierarchic model similar to the
one you suggest?

Stead: I am not suggesting a hierarchic model. It is a
model of integrated strong team leaders working to-
ward a common objective under common mentorship.

Frisse: So there is no boss at Vanderbilt?

Stead: I do not think of myself as a boss.

Second Negative Constructive Statement,
by Mark Musen

We are here today to discuss academic medical infor-
matics. Our goal is not to solve the problems of clin-
ical computing in academic medical centers, although
those problems are quite significant and very impor-
tant. As academicians, we are concerned about each
of the issues that Bill Stead laid out in his talk. We are
concerned about getting access to clinical data. We are
certainly concerned about funding. Nevertheless, we

are not here to debate how best to address the prob-
lems of information infrastructure in academic medi-
cal centers; we are here to debate how best to address
the needs of medical informatics as an academic dis-
cipline.

Mark Frisse and I believe very firmly that medical
informatics has both an academic component and a
service component. These two components are quite
distinguishable in their content. In the model that the
affirmative team advocates, a single organization has
responsibility for teaching and research in medical in-
formatics and for maintaining the computing infra-
structure of the medical center. That model, I believe,
is becoming increasing untenable. As clinical comput-
ing evolves, the academic component and the service
component of medical informatics necessarily must
become more separate. It is our conviction that aca-
demic research and institutional service have their
own complexities, and that the training and skill set
required for excellent work in one area does not by
any means ensure that one can perform excellent
work in the other area.

It is important to take a step back and consider what
academics is all about. Earlier in this debate, I asked
Warner Slack to enumerate the features of an aca-
demic unit in a school of medicine. Warner said that
he viewed those components to include clinical care,
scholarship, and research. Bill Stead later identified
training as an important contribution of an academic
unit. Although the affirmative team acknowledges
these essential features, they continue to ignore the
question of how academic units in medical informat-
ics can best meet their objectives for research and
training. The emphasis in this debate has been on im-
proving patient care and on installing better clinical
computing systems in certain hospitals. Although
these are important goals for modern medical centers,
they are quite separate from the goals of training,
scholarship, and research that we all agree are essen-
tial to the academic mission.

I would like to direct our attention to the research
questions that need to be addressed within academic
medical informatics. Academic medical informatics
concerns scholarship in areas such as medical concept
representation, computational algorithms for decision
support, and evaluation of new technology for infor-
mation management. Simply put, the issue is whether
these research questions can be optimally pursued by
workers who spend the majority of their time attend-
ing to activities that are best performed by CIOs and
by information system vendors.

I look at my own institution and think about the var-
ious academic departments at Stanford. My university
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has many important and illustrious academic units.
Within my own medical school, the Department of
Genetics does extremely important work in the area
of understanding the molecular basis of inheritance.
Do I want those faculty members to be doing genetic
counseling? Probably not. I think of our Department
of Biochemistry. Do I want the Biochemistry faculty
to manage the pharmacy in Stanford Hospital? Prob-
ably not. Do I want the Department of Civil Engi-
neering to be putting up our new buildings? Do I
want the Department of Mechanical Engineering to be
putting in our sewer systems? Conversely, do I want
the architects of Stanford’s sewer system to be apply-
ing for NSF grants to study fundamental principles of
fluid mechanics?

Wherever we look in any kind of enterprise, there is
an important service role that needs to be filled.
Wherever we look, there are related academic ques-
tions that need to be addressed. The people who per-
form these two kinds of activities are not necessarily
the same. The skill sets required for the two classes of
work are quite different.

Bill Stead asserted that the previous winners of
ACMI’s Morris Collen Award are all investigators
who started out performing clinically important ser-
vice computing within their institutions. I agree com-
pletely and I do not wish to diminish the significant
service work that those awardees have done. Yet each
of these giants of our field started a research career
when the world was a very different place—when
there was no clinical computing in academic centers,
when there were no hospital information systems that
were available commercially, and when it was the re-
sponsibility of those who were on the academic side
to recognize the failure of those on the administrative
side to deal with the clinical questions that were at
hand. The recipients of the past three Collen Awards
had to address significant service issues early in their
careers because, at the time, there was no one else to
do it. It is precisely because of the efforts of these early
pioneers that there is now a vast and successful in-
dustry that can address the information technology
needs of modern medical centers, an industry with
which those of us in academia would be foolish to try
to compete.

The past recipients of the Collen Award were doing
their work at a time when the whole notion of build-
ing software systems was very different from what it
is now. In the last five to ten years, the nature of soft-
ware engineering has changed dramatically. Sud-
denly, we are trying to understand the subtleties of
requirement analysis; trying to understand how com-
puting can scale to the needs of huge, distributed en-

terprises; trying to deal with the engineering of sys-
tems that, unlike the simple programs that ran in 4K
of memory in the 1960s, now entail layer upon layer
upon layer of various software components whose
multiple interactions are extremely complicated and
difficult to understand. There has become a new kind
of programming necessary to deal with the client–
server systems that are now pervasive in enterprise
computing. I believe that researchers in academia are
probably among the least qualified individuals to be
building the robust systems that we need in the clin-
ical workplace. Those of us who are in academic cen-
ters simply tend not to have kept pace with rapidly
changing software-engineering practices in the com-
mercial arena.

Unlike the gentlemen on the affirmative side, I believe
that downstairs in the AMIA Fall Symposium vendor
exhibition there is reason to have considerable hope
in the commercial sector. Information system vendors
increasingly recognize the importance of the clinical
dimensions of computing. The off-the-shelf informa-
tion systems available for installation in the nation’s
medical centers are only getting better. The vendor
community does not have to rely on those of us in
academia to tell them what the market demands. In-
deed, market forces will have a key role in ensuring
that information systems that meet Warner Slack’s cri-
teria for clinical utility will become increasingly com-
monplace. Furthermore, the more that information
system vendors can incorporate the results of medical
informatics research into their products, the more suc-
cessful those products will be.

We are here, however, to debate the nature of acade-
mia and the role of medical informatics in the aca-
demic community.

Many of us in medical informatics can point to stun-
ning achievements with respect to the systems that we
have installed and to the way those systems are being
used in our home institutions. Many of us, on the
other hand, have been less successful in convincing
our colleagues in academia that our activities consti-
tute a basic scientific discipline that is in the same
ranks as, for example, mechanical engineering or even
biostatistics. The reason for this discrepancy is that we
tend not to write our scientific papers in ways that
make our hypotheses clear to academicians outside
the medical informatics community. One of my
greatest concerns about our discipline is that, in those
situations where medical informatics faculty must
deal with the uninterrupted servicing of the comput-
ing enterprise, it is much harder to frame the under-
lying research questions in ways that allow investi-
gators outside our field to understand our scientific
contributions.
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Previously, I asserted that those of us in academia are
not ideally suited to implementing the kinds of enter-
prise solutions that Bill Stead and Warner Slack would
like us to implement. I now maintain, conversely, that
the field of medical informatics faces substantial chal-
lenges because many of our scholars are so preoccu-
pied with the day-to-day management of such sys-
tems, that they appear to have lost track of how our
particular discipline might inter-digitate with other
academic areas.

For example, the medical informatics community can
point to a host of seemingly successful IAIMS sites,
such as the one at Vanderbilt. Yet how does work on
IAIMS relate to widely published research in the in-
dustrial engineering community on the effects that in-
formation systems have had on large organizations
and on the ways in which workers interact with such
systems? How can we relate the IAIMS achievement
to investigation by scientists outside medical infor-
matics who have examined testable hypotheses in the
area of enterprise computing? How does the work we
do in the area of clinical vocabulary speak directly to
the hundreds of people in the computer science com-
munity who investigate formal knowledge represen-
tation and ontology? We in medical informatics have
exciting results to offer to scientists outside our dis-
cipline, but we usually have not been successful in
demonstrating the generalizability of our contribu-
tions. As academicians, we need to develop faculty
who have both the skills and the time to publish pa-
pers that communicate the hypotheses we are explor-
ing and the contributions we are making to science
and to medicine.

Work in medical informatics is important because it
proposes and tests significant hypotheses and because
it promotes the understanding of medical concepts
and medical practice. It is only as a side effect that
our research, we hope, makes life better for people
who work in hospitals.

Cross-examination of Mark Musen,
by William Stead

Stead: As a medical informatician at Stanford, do you
think it is acceptable for your CEO to sign a contract
for a multimillion-dollar purchase for an information
system that has a significant chance of failure without
informed consent?

Musen: I don’t think it is acceptable with respect to
the enterprise for my CEO to do that. But the real
question is what role should academic medical infor-
matics play in terms of providing good computing
within the academic center?

Stead: If you were a cardiologist, and you saw some-
thing bad going on in the catheterization laboratory,
would you bring it to someone’s attention?

Musen: Certainly.

Stead: How long has the medical informatics research
program at Stanford been in place?

Musen: Decades.

Stead: How many ideas have translated into practical
things that have created a substantial change in health
care or education?

Musen: I think it is fair to say that the work we have
done has had enormous effects on the work that other
people have done. You are pointing out that we have
had limited influence in applying our work in our
own institution, but I don’t think that diminishes the
broad applicability of the kind of results that we have
had in our research.

Stead: What makes you think that the research at Van-
derbilt is suffering when we have a ‘‘best paper’’ at
this meeting and a major research grant has just been
awarded?

Musen: Your researchers have all my respect, but what
I am saying is that they are overly busy with, for ex-
ample, order entry systems. I wish the people in, say,
the computer–human interaction community could
understand the scientific principles demonstrated by
your order entry system and the importance these
have outside medicine.

Closing Rebuttal Statements

Mark Frisse: What Bill and Warner are saying is a valid
position. Based on my personal experience and ob-
servations, I would be the first to agree with their
dark views about the woeful state of clinical infor-
mation systems in this country. I would be the first to
mention Paul Strassman’s comment that 31 percent of
the major software systems in the country will never
even be finished, much less deployed.5

In health care, I am rather convinced that many of the
systems we are starting to deploy will simply not
meet expectations. The problem with Bill and War-
ner’s argument is that their model is not practical.
Their arguments are phrased as if change is only ‘‘top
down’’ and the result of a war of conquests. Having
run a library and information service organization for
five years, I know I cannot do it all with excellence.
It takes a team, not a single leader. I know that I can’t
run a library ‘‘hands on’’ and do leading edge re-
search. I can certainly advise and challenge; I can cer-
tainly create an environment for others to do research;
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and I can certainly be a participant in the research
community or I can choose to delegate many admin-
istrative tasks. I can do one very well and champion
the other, but I can’t be the end-all and be-all for ev-
eryone.

What Bill and Warner are talking about assumes that
someone put in charge of every aspect of information
systems can meet all expectations. We should only be
so lucky that we would have 50 or 100 of these ‘‘some-
ones’’ who can run a complex service organization,
conduct research, create a vision, and effect change—
all in an atmosphere where the only constancy is fiscal
austerity. But there simply aren’t enough well-trained
people to do it all. Clearly, if the leadership of our
medical centers believed in the importance of infor-
matics as much as we do, and if we practiced what
Bill and Warner preach, we would have an entire gen-
eration of health professional technology managers
capable of rising to the occasion. And if this were the
case, academic medicine would not be in its current
troubled state.

So overall, their hypothesis is defensible. It is, in my
view, as satisfactory a short-term fix for the problem
as any other model. But it is merely that—a quick fix
for a problem that is the result of organizational dys-
function in a turbulent health care delivery climate.
I’m just saying that in the average case, the
researcher—the person who is looking for a life that
is going to make a contribution ten years down the
road—is pursuing a destiny different from the one
proposed as the subject for this debate. It is possible
to claim that too many service responsibilities can
come only at the expense of our long-term investment
in intellectual capital. And, despite what has been
raised as a lack of results in ‘‘pure’’ informatics re-
search, I believe such results are everywhere. For ex-
ample, when you use the ‘‘help wizards’’ in some Mi-
crosoft products, you are using a Bayesian network
architecture composed and produced by Stanford-
trained physician medical informatics researchers
who are now in the private sector but maintain ties
to their academic medical informatics colleagues.

I maintain that it is still possible to do basic medical
informatics research. I believe that if you want to
make a long-term contribution, despite the funding
problems, despite the trials and tribulations, you can
do so. This career choice is not for the faint-of-heart,
but it has its satisfactions. You do not have to be
joined at the hip with a service organization to make
it happen, but you must communicate and work ef-
fectively with your organization’s service arm. In-
deed, I would close by saying that if you cannot work
well with your colleagues providing service and sup-

port, you should not be worrying about these broader
issues. Instead, you should think about finding an or-
ganization where such communication is the norm
rather than the exception. Communication failures be-
tween research and service are a recipe for disaster;
but in the typical case, so is the complete integration
of these two distinctively different forms of work.

Warner Slack: First of all, I think the reason that Bill
and I didn’t dwell much on basic research is because
most of us would agree that basic research belongs in
an academic department. It is in the clinical arena
where the disagreement occurs, and I feel very
strongly that clinical computing belongs in an aca-
demic department just as cardiology belongs in an ac-
ademic department. And just as I would agree that a
theoretic geneticist with an academic appointment
might not be qualified to do genetic counseling, I
would argue that within the academic medical center
we would want the qualified genetic counselor to
have an academic appointment. To isolate clinical com-
puting from an academic department is, in my view,
to eliminate a very important component of the teach-
ing program as well as to compromise the quality of
medical care. In conclusion, I would like to congratu-
late Mark Frisse and Mark Musen for having defended
so ably what is basically an indefensible position.

Mark Musen: In examining the role of academic units
in medical informatics, perhaps we should go back to
the Flexner report, which surveyed all academic med-
icine at the beginning of this century.6 Flexner argued
that academic units within medical schools should not
simply be administering apprenticeship programs,
but instead should be linked to the research per-
formed by scholarly faculty. Flexner believed that the
training of clinicians who could think creatively about
new problems required medical students to be guided
by scientists who made contributions to new knowl-
edge, rather than by practitioners whose role was to
aid the institution or to aid patients. In medical infor-
matics, there is an analogous need for academic units
where faculty concentrate their efforts on scholarship
rather than on practice.

When academic units are not encumbered by the day-
to-day running of some service organization, the re-
sult is an enhanced environment for training—not a
deficient environment, as Warner Slack suggested.
The training opportunities are better because faculty
suddenly have the time to address broad scientific is-
sues. The emphasis moves from the immediate prob-
lems of a particular organization to the scientific ques-
tions that need to be solved now, next year, and in 30
years. As Tony Gorry has said,2 a central problem in
medical informatics is that often our best people are
filling service roles, thinking about what the next sys-
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tem is going to be. Gorry suggests that what the field
really needs are scientists thinking about the capabil-
ities of the ‘‘system after next.’’ Academic medical
centers need faculty in medical informatics who can
be working on that system after next, faculty who are
not constrained by the problems of getting today’s al-
ready outdated order entry system to work.

If there were better scholarship in medical informat-
ics, many of the problems of clinical computing that
were raised earlier in this debate would disappear. We
would have better clinical computing not because fac-
ulty would have the ability to control in some top-
down fashion what happens in our academic medical
centers; rather, our academic groups would create
such good science that the market would drive the
vendor community to incorporate our results into
their products. As members of medical school facul-
ties, we still would be able to influence the workers
who have the decision-making authority regarding
computing in our institutions—authority and respon-
sibility that rightfully belongs outside academic cir-
cles.

We believe that the business of academic units in
medical informatics should be education and basic re-
search. It is not necessary to either of these activities
that faculty or students implement, administer, and
maintain computing systems for the clinical enter-
prise. If we can develop departments of medical in-
formatics with more intensive, more focused attention
to scholarship, then our trainees will have better skills
and our trainees will be more sought-after, both in
academic centers and in the commercial sector.

William Stead: This debate hinges on two issues. The
first is the assumption that to have an integrated
model, you have to have one person who does it all.
That is not what we are proposing. We are talking
about an integrated team in which people can fluidly
move across roles. Different individuals can focus on
each of the important areas while still moving toward
a common purpose.

The second issue is what responsibility the people in
academic informatics should have for ensuring that
their institution has excellent operational systems. I
do not think we can abdicate the responsibility for
achieving a working infrastructure that provides a
competitive edge, because in the final analysis that is
the only reason for an academic health sciences center
to invest in informatics.

If you look at General Motors, you will find that they
don’t build cars any more. They design cars and they
understand their customers. They have converted
themselves into a team of engineers and market ana-
lyzers; everything else has been outsourced. Medical
informatics is a natural analog to General Motors’ en-
gineering. We’ve got to take responsibility for that
component, or we will not have any role in the game.

Conclusion

The statements of and interactions among the four
participants have left us with much to consider. Had
the debate generated a clear winner, or had the views
of the participants converged to a consensus compro-
mise position, there would be a clear recommendation
from this exercise. This did not occur. Instead, the per-
sistent defensibility of both positions underscored the
dilemmas we, as a field, face and also legitimated the
different ways we currently organize ourselves to do
our work. This debate will prove successful, in the
long term, if the debaters’ arguments bring our or-
ganizational dilemmas into sharper focus and if,
thereby, institutions examining the ways to organize
their informatics activities find these arguments help-
ful to their deliberations.

The organizer of the debate (CPF) wishes to thank the partici-
pants for their careful preparation and for the articulate presen-
tation and defense of their positions. He also thanks the ACMI
Scientific Affairs Committee (Paul Clayton, Bob Greenes, Ed
Hammond, and Ted Shortliffe) for its help in generating the
theme of the session and phrasing the proposition.
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