
Training Programs 

It probably will not be possible for an individual to develop expertise 
in all of the above through courses or training programs. ~Consequently, 
some of the required expertise may have to be picked up "on the job". The 
following, however, would represent useful courses or training programs to take: 

* Computer science and information systems technology - understanding 
of modern computer operations and available software management 

systems. 
* Accounting - a good knowledge of accounting with particular emphasis 

on fixed/variable costs systems, program budgeting and zero-base 

budgeting. 
* Operations reserach/industrial engineering - this should include a 

course in elementary statistics, and some of the more well-known 
operations reserach techniques such as inventory analysis, queuing 
theory, and possible simply Markov processes. 

* Administration/organization theory - as we have indicated above, new 
styles of management organization and incentive/reward systems can 
be very useful in view of the changes that are going to take place 

in the hospital environment. 
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As a result of reading the papers, hearing the presentations, and listening 
to the comments, I've put together a summary of careers and training programs~ 
In each area there's a motivation for establishing cost containment concepts as 
a foundation or basis for the career, i.e., all of these careers should keep 
cost containment under consideration° 

In the hospital, there are careers in administrative and clinical systems. 
In the university, there are careers in teaching, research, and services/administra- 
tion. For computer vendors, there are careers in technology and marketing. In 
the consulting field, there is the career to be an advisor, making observations 
and recommendations for many different application areas. We're going to be 
developing more hospital information systems in the future. These systems will 
need to generate information to meet state and Federal regulations as well as 
assist in management decision making - all this in addition to the standard data 
processing function. There's going to be an increase in the number of training 
programs in medical computing, and many of these programs will emphasize information 
systems. A lot of opportunities are going to come about, and, hopefully, as a 
result of this Symposium, we can help influence the development of these training 
programs. 

l've chosen to divide the training programs into two areas: the specialist 
and the non-specialist, as adapted from the IFIP study a few years ago. The 
specialists are the people who are dedicated to the design and development of 
information systems. Training of these specialsts should be done with two degree 
programs: the M.S. (worker/applied) program and the Ph.D. (theoretical) program. 

As a result of what's been said here, I have noted seven areas that medical/ 
health computing training programs in information systems should include: 

I. Medical vocabulary and basic physiology. 
2. Systems science - system design. 
3. Biomathematics, statistics, operations research and modeling. 
4. Business, accounting and finance. 
5. Hospital operations - what they do, how they operate. 
6. Human communications - management, technical writing, psychology, 

and interpersonal relations. 
7. Internship programs. 

The non-specialists need a knowledge of health care information systems, i.e., 
how they work and how they can be used. Certificate programs are needed for these 
health professionals. We need to take hospital administrators, department 
specialists, nurses, and physicians and try to bring them to some basic understanding 
of what medical/health computing is and what it is trying to accomplish. 

The non-specialists need "hands-on systems, much like the 
atmosphere at UTHSCD described by Dr. need to feel very 
comfortable that computing is a natural part of the total health care system. 
Second, they need an introduction to computing, i.e., the nature of information 
processing, algorithms, and programming. They don't have to become programmers, 
but they need to have an understanding of the programming process. I think we 
have a big problem that many non-specialists see everything as "programming". 
People, systems, and programming appear as one process - "programming". Therefore, 
these people should have an introduction to the system development process. 

In the area of computing systems, there should be a base course from which 
both specialists and non-specialists begin. The non-specialists need an idea of 
modularity, the concept of files, and what an end-user interface is and how 
you describe it. They need to understand batch versus interactive, distributed 
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processing, and the concept of turn-key systems. They must also understand 
throughput, ioe., how do you measure the system's value, how do you benchmark 
it, and how much does it cost? All these concepts are necessary so that the 

non-specialist can communicate their needs to the specialists. 

I would like to see the ACM Committee on Health Computing Education focus 

on these areas. We need specific degree programs, certificate programs, and 
a course structure outline that might serve as a reference for others to use 

when designing their programs. 

DISCUSSION 

Jeffrey Rothmeier . 
I would certainly want to second your proposal to structure the education 

of medical/health professionals in the medical computing field. It's a morass 
right now. I'm not sure what's the best way to do it., i.e., whether we should 
take the approach of the biomedical engineering community which a decade ago included 
the computer people too. Now, the biomedical engineering community has established 

a firm foothold in nearly all medical environments that use instrumentatio n. 
They define their own curricula. They in universities all over, 
and they're apparently doing a fine j¢ possible that this same 

approach will work in the medical computing field. 
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this Symposium that would define some curricula and determine the value of these 
curricula. That would be a major accomplishment. 

Gio Wiederhold 
Let me make one remark about the two week programs on thinking. They don't 

teach people how to think. They help you to introspect into your thinking 
process so that you can transfer that process and diffuse it to other disciplines. 
The typical medical training program needs to include some pattern of thinking 
benause much of the educational process is done by showing. The typical physician 
during his training period sees one or two of each kind of case, and he is expected 
to extrapolate from that. The thinking process can be very dangerous when the 
physician looks at a computer system when he sees one or two examples of where 
computer systems can be beneficial. He may easily overextrapolate. He may go to 
the information scientist for a request based on a generalization that may not be 
valid. In computing, doing Task A well may be very impressive, and it may be a very 
small conceptual step to doing Task B well. But the next step up in complexity, 
however, can be quite far. The typical example is that I can translate Russian into 
English with a 300 word vocabulary. Therefore, I can translate (in general), 
and it's easy to extrapolate that only a little more work is required to 
translate all Russian into English. The fact that there tends to be an exponential 
increase of complexity is easily forgotten in the medical thinking pattern. The 
mathematician will typically askwhy I've used induction with a lot of negative 
examples. If we only cite negative examples, no one would ever go into medical 
computing, right? But the fact there are single failures does not invalidate 
medical computing in general. It really invalidates a mathematical algorithm in 
general. 

I think some discussion of how thinking processes occur, since there are, in 
facE, perceptible differences, can be useful. Mathematics itself has been helped 
along in this area by books like Induction in Mathematics which really gave 
mathematicians some insights into how they work. Since we're working here in a 
multidisciplinary area, we really want to defend some of these educational areas. 
The certificate programs are very beneficial, but we have to get away from con- 
sidering them. We're awfully optimistic if we expect success from ACM-sponsored 
certificate programs for people who are not basically ACM members and who are not 
computer scientists. I think the way to approach certificate programs is to start 
working with the American Hospital Association and the hospital administrator, 
who has considerable clout, to develop joint curricula there, and also possibly 
with the American Medical Association and the Association of American Medical 
Colleges. Some of the specialty institutions and groups such as the American 
Academy of Family Practice Physicians are quite oriented towards data bases, 
data principles, and I think joint certificate programs where some of the scientific 
input comes from the ACM would show a great deal of promise. But that's where 

people want to get their professional credits. They don't want to get them from 
the ACM. 

Gerry Purdy 
They've got to have these continuing education credits anyway, so it makes 

sense to think in terms of jointly developed programs. I think Dr. Duncan 
emphasized this earlier. We have got to get cooperation from a number of 
professional organizations. 

Gio Wiederhold . . 
In fact, I would tend to look toward smaller organizations that have more 

direct influence on the physician. I really think that the specialist groups 
would be more receptive than the AMA. 
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Roger Shannon 
Rob Roy (author of the Rob Roy Bill) was a representative from Kansas and 

active in legislation. He gave a mandate for physicians. He observed that the 
AMA was unable to respond to the general needs, because of its structure, of the 
two areas where physicians can participate: speciality organizations and invidi- 
duals who expouse their own cause° If he is correct on that, I think it's support 

for your perception and comments, Dr. Wiederhold. 

Joe Brashear 
There exists a very large pool of resources. Somebody mentioned where the 

graduates from our programs might go, but consider for a moment where they might 
come from. The pool of resources is such that it could alleviate some of the prob- 
lems we've talked about here today. This is, simply, the woman who is re-entering 
the work force. At the University of Minnesota in the Industrial Psychology 
Department, we've been doing studies on this group of people for the last couple 
of years. If you can recall that from about 1968 until 1972 or 1973, we had a 
fairly tremendous influx of female programmers into the profession. It was marked 
and noticeable in all the groups that I am concerned with. But from about 1973 
up until quite recently there was also a marked reduction in the number of female 
programmers. It's a known fact that women still have two roles. One is in career 
and the other is raising a family. We're theorizing that a lot of these people have 
dropped the two roles, gone through their homemaker role, and are not ready to come 
back to their careers. So we have a group of people who have four or five years of 
programming experience, who are ready to come back to work, who are concerned about 
the fact that they've been out of the work force for a number of years, and know that 
they need retraining. Also, they might well be suitable for the health care computing 
profession, as opposed to industrial computing because they might start back to work 
part-time. I'd really like to see some work done in developing certificate programs 
or going out and actively recruiting the re-entering women for some of the Master's 

level programs that we've talked about. 
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