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ere is no doubt?

that digital tech-

nology is changing

the face of health care. But

what effect will it have on

YOUr career as an engineer
or technictan?

The following article
focuses on the impact of the
rapid changes in digital
technologies, and may help
you make better decisions
for yourself.

The phrase "digital technology” in this context is
intended to include computers, digital signal processors,
diverse data communication techniques, information
management, patient data acquisition devices, and relat-
ed technologies.

What follows is a brief perspective of how we got to
this stage, a discussion about the changes that are occur-
ring in the industry, and the impact these changes are
having on everyone’s career decisions. The article also
includes two interviews with information technology and
clinical engineering executives about their experiences,
which highlight some of the common ground and disput-
ed issues.

In addition, the story looks ahead to the AAMI
Contference & Expo in June, and the abundant sources of
information available at the conference about digital
technology.

Elliot B. Sloane, Ph.D., is a visiting associate professor of
information systems at Villanova University in Villanovs, PA,
and consultant to O'Neill Communication Solutions, Inc.
{0CS, Inc.) Previously, he was employed for 10 years as vice

" president of operations, clinical and information engineering,

and quality/regulatory assurance at MEDIQ/PRN Life Support
Services, nc. in Pennsauken, NJ. He also spent 15 years as
vice-president of operations and information systems at ECRI.
He earned a bachelor’s degree from Cornell University, a mas-
ter's degree at Drexel University and his Ph.D. from the
College of Information Science and Technology at Drexel.
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How did we get to
this point? )
There is so much to dis-
cuss about the emergence
(finally) of an era of digital
convergence for clinical
engineering and informa-
tion technology. The ques-
tions addressed in this
article, however, are a spe-
cific subset: where are we
headed, and where do the
clinical engineer, biomedical

equipment technician, a
in this scheme?
You may be asking yo
these issues?” Here are 13
opments that I believe:
reality:
1. High-~quality, low-cost di

ing the video chips used in digit
3. Low-cost microprocessors
4. Very low-cost communicy
5. Accepted communication
networks (LANS), Internet ra
Wireless Application Protacols.()
6. Standardized database my;
that allow efficient and retiah




11. Government laws requiring efficient and secure
storage and transmission of digital patient information
(HIPAA), :

12. Widespread public acceptance of personal com-
puters and the World Wide Web for business and family
activities, and .

13. Continued severe economic pressure that
demands the use of systems, technology, and trained
employees to reduce labor costs by increasing individual
efficiency while also improving quality.

There are probably many more developments that
you might choose to add to this list. For me, however,
these items form the core catalytic elements that have
led us to the rebirth of clinical engineering in the infor-
mation age.

Information Technologies in AAMI
2001’s Sessions

A glance at this year’s AAMI conference schedule
shows just how much the above trends have influenced
the session topics. The Information Technology track—
which I am co-chairing with Bridget A. Moorman, CCE,
clinical systems engineer at Kaiser Foundation
Hospital-—is only one of the forums where these topics
will be discussed. For example, Health Insurance
Portability and Accountability Act (HIPAA) will be the
focus of a daylong training session developed by the
American College of Clinical Engineering (ACCE) dur-
ing the conference. This ACCE Symposium will explore
the legal and technical issues surrounding compliance
with the new and complex law that will have federal and
state ramifications. (For more information about HIPAA
and its impact on clinical engineering, flip to the Clinical
Engineering Management- column in this issue of
BI&T.) Several other conference tracks tackle the issues
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of PACS and LAN/WAP topics in much more detail.

The Information Technology track will also provide
clinical engineers and biomedical equipment technicians
with education to help them rise to the challenges of this
decade. As active health technology practitioners and
researchers realize, no single set of courses can possibly
answer all of the existing and emerging questions in this
field. The topics of the conference sessions were selected
and designed to provide new and valuable information to
help AAMI members become more effective and suc-
cessful in their career.

A Brief Crystal Ball View

Something of a “sea change” certainly seems to be in the
air. In November 1998, General Electric Medical
Systems announced that it had received federal antitrust
clearance to buy Marquette Medical Systems. That
added a huge and successful physiologic monitoring
suite to GE’s substantial imaging and information sys-
tems empire.

Then, in July 2000, Siemens Medical Engineering
Group announced that Shared Medical Systems had
become a wholly owned subsidiary. This added the
largest medical billing and patient record information
business to Siemens” already burgeoning imaging, phys-
iologic monitoring, and ventilation product portfolio.

Four months later, Royal Philips Electronics agreed
to acquire Agilent Technologies” Healthcare Solutions
Group. That acquisition, when approved and complet-
ed, will allow Philips Medical Systems to add networked
physiologic monitoring, home patient care, and auto-
mated defibrillator technologies to its prestigious imag-
ing and information technology stable.

What does this all mean? A couple of years ago, GE
seemed to be the only company that had a really serious
investment in a full portfolio of interconnected, or inter-
connectable, healthcare products. With their addition of
Marquette Systems to their company, they span patient
meonitoring, radiology, Hospital Information System
(HIS), and telecommunication technologies. Now, two
of their fierce competitors have made similar moves.
Perhaps that is mere coincidence, but I doubt it. That
much money would not be changing hands for appear-
ance alone.

Finally, there is the recent celebration for Jeffrey
Immelt, 44, president and chief exectitive officer of GE
Medical Systems. Immelt’s successful strategy and
implementation of GE Medical Systems growth must
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make sense to his boss, the famous Jack. Welch. Immelt
was just named to be Welch’s replacement as GE’s presi-
dent and chairman-elect.

These don’t seem likely to be random chaotic events.
My conclusion is that the really BIG money is being
poured into health care technology once again because
of its serious profit potential. It would seem that the pen-
dulum has begun to swing back in favor of medical tech-
nology, and, from my vantage point, information tech-
nology has provided the catalytic energy for this to
occur. The stage is finally set for health careito reap the
saime types of supply-chain efficiencies that powered
more traditional businesses like Dell and Wal-Mart to
such profitable growth. (Although I will admit that it
seems hard to use “Dell” and “traditional” in the same
sentence, its entry into the Dow-Jones Industrial
Average speaks for itself. Dell has become the standard
of manufacturing performance by which others are
measured.)

The changes in medical technology are being lever- L‘

aged upon information technology, and that has become
the hot new area for the clinical engineering community
to master. As it turns out, that is neither trivial nor
impossible. It does, however, require us to take a hard
look at where we are and where we are going. That
rationale is the impetus for all of the IT related sessions
at this year’s conference, and what the rest of this article
will begin to address.

Successful Career Planning and
Choices for Clinical Engineers and
Biomedical Equipment Technicians:
A New Chapter?

On Monday afternoon, June 11, the Information
"Technology track will take time out from the technical

and management discussions at the AAMI conferénce.to’

personal, and’
likely that man
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next few years that will affect our job performance,
income, and our satisfaction.

Therefore, we have assembled a team of senior clini-

cal/biomedical engineering and information technology

managers to speak during this panel. The topics they Wﬂl

cover include:

* Who “owns” the information technology responsibil-
ities in hospitals?

* Which careers are going to be better: clinical/bio-
medical engineering or information technology?

* IHow can the two activities be successfully managed, -

and staffed, to meet the needs of the employees,

caregivers, and institution management?

As a preview to the panel discussion, I interviewed
two industry leaders who are among those scheduled to
speak at the conference on June 11: LeDonna Shedor,
CIO and director of the MIS Department at Centra
Health in Virginia; and Alan Lipschultz, director of
clinical engineering at Christiana Care Health Services
in Connecticut. Shedor brings to the table the informa-
tion technology perspective, while Lipschultz offers
BI&T readers the clinical engineering perspective.

An Information Technology
Perspective

LaDonna  Shedor joined Centra
Health in 1991, following the merger
of Lynchburg’s two community bospi-
tals into a single bealth cave delivery
system for the avea’s quarvter willion
vesidents. She brought more than 30
years experience in bealthcare comput-
ing to the task of consolidating services
and  building a service-oriented
OFGANIZALION.




450 are actually in use. The system was informally
formed by two community hospitals around 20 years
ago, but they legally joined only eleven years ago.

Q: What is the scope of your department’s
responsibility? '

A:  We manage all of the central information servers,
the networking, and the telephone systems. We are also
responsible for setting the strategic direction for I'T. At
times, it feels like we're “herding chickens,” too! We do a
lot of custom programming, rather than purchasing
turnkey systems. We built our own data model, for
example, instead of using one from a company like SMS
(now a division of Siemens Medical Systems.) For exam-
ple, we bought SAS software for data analysis, which
allows us to create the reports that we want.

Q: What is the source or focus of those tocls?

A: The Hospital Information System (HIS) is the real
impetus for creating and customizing our own software.
Because of our location in the community, we have
around 85% of the local population in our databases.
This is a neat situation, and it allows us to create power-

ful reports.

Q: Do you use a database management systein, or
have you written your own data management software?
A: We have been using IMS as the predominant tool,
but we are planning to convert to more flexible tools in
the near future.

Q: How large is the computer environment that you
support? '

A: There are approximately 1300 PCs, and an addi-
donal 700 dumb terminals. Also, there seems to be a vir-
tually infinite number of printers out there! “I can’t
print!” is one of the most common problems that we
have to deal with. '

Q: Do you use the Internet as well?

A:  Yes, both an Intranet and an Extranet are in use.
The Intranet is used by staff and the Extranet is used for
patients. We are also evaluating Nortel’s Virtual Private
Network (VPN). The VPN would allow us to connect
the different sites to our computer network by the
Internet, instead of paying for telephone costs.

Q: How large is your staff?
A:  Thereare 60 people on the staff, and they do all of
the work themselves. '

.
"
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Q: How is the system supported during and outside of
the weekday work hours?

A: There is an IT Help Desk that answers and
resolves problems. ‘This function is stafted by the major-
ity of the department, too. Over the last several years, we
have gone from 20% to 60% of the staff being on call.

'Q: What volume of calls are supported?

A: There may be 2-300 calls per day, and up to 2500
calls per month. We are building a Help Desk
Knowledge Database using a tool named Tivoli, which is
allowing us to retain the experience that our Help Desk
acquires to improve ongoing support.

Q: Does the Help Desk support other types of ques-
tions too, since it is a 24x7 service?

A:  Wewould like to extend our Help Desk support to
Clinical Engineering activities too. However, the nurses
seem to object to that suggestion. They are used to per-
sonal attention from the specialized clinical engineering
person, and are not comfortable relying on Help Desk
support.

Q: TIs the Ielp Desk an example of a collaboration
opportunity with clinical engineering?

A: If we can begin using the same type of Help Desk
tools for clinical engineering, that could help save criti-
cal resources and could also increase efficiency.

Q: How do the two departments work together? Is
there a clear delineation between each department’s role
and responsibility?

A: No, there’s not really a completely clear separation.

We often have to work together to address issues. This .

really came to a head when we helped install 2 vendor’s
patient monitoring system that was married to the HIS.

Q: What happened in the situation?

A: We wanted to know how to test the patient moni-
toring system prior to just turning it on. The manufac-
turer really had no formal plan, and they thought our
questions were “trite.” They said that they were FDA-
approved, and therefore no separate testing was needed
or warranted. We wanted to validate the system’s per-
formance prior to use, the same way we do before
accepting an I'T vendor’s, and the manufacturer did not
really even understand our question.

Q:  Are there other differences that you see between
the CE and IT department roles or activities?

A: There are lots of differences in the day-to-day
issues, and in work patterns. The implementation and
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support of systems is vastly different. Medical device
manufacturers and vendors seem to do installations or
repairs, and then leave. They do not do production test-
ing to make sure that the whole system is working.

Q: Are there other differences that you perceive
between CF and TT activities?

A:  Yes, they have more of a “baling wire” approach to
fixing things, which we have learned to avoid.

Q: How effectively have the two departments collabo-
rated overall? ;

A: Thatseems to ebb and flow. In about four years of
joint efforts, there are projects that demand a lot of
collaboration, and then there are periods with less
interaction.

Q: What types of conflicts occur?
A: Sometimes the hardware folks point the finger at
the software folks, and sometimes vice versa.

Q:  Are there differences that you perceive in the staff
from each department?

A:  Yes, the CE staff brings more technical discipline,
and more “nuts and bolts” understanding. The I'T staff is
more systems minded.

Q: Do you find that there are any career conflicts
between the two groups?

A: There seem to be job security issues, especially on
the part of the CE staff. There may be a perception that
IT staff is being paid better.

Q: Is that perception true? Is I'T staff béing paid
better?

A:  Yes, it seems that way. It has been difficult to find
and retain I'T staff.

Biomedical Instr
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Q: Do you hear a lot of those issues?

A: Itseems to come up a lot. When I attended a local
biomedical society meeting, they expressed a sense that
they were being co-opted.

Q:  Are there any other opportunities for CE and IT
staff collaboration? _
A:  Yes. I think that keeping current is a real challenge
for us all. The CE and I'T departments can share the
educational opportunities, which will benefit us both.

A Clinical Engineering Perspective

For nearly 30 years, Alan Lipschultz has served as a cinical
engineering divector, including for the last 12 years at the
Christinng Care Health Services— previously known as the
Medical Center of Delgwarve. He bas expanded the clinical
engineering program at Chvistina from 3 to 19 full-time
emplovees, and led efforts vo select and insiall several new med-
ical equiprment systems.

Q: Tl me about the situation at Christiana.
A: Wk are really full, and the busy flu season has not

. even started. We are using hallway space for patients, .

too. We have 80 nursing home patients in our hospital as
well, because there are no appropriate nursing homes for -
discharge. '

Q: Tell me how the IT and CFE departments are .
organized.
A: The CE department reports to the Senior VP of -
Facilities and then to the COO. The VP of Information’;
Systems reports directly to the COO. That is a change in’
structure, by the way. The VP of Information System

used to report to the CEO. However the COO id ng
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Q: Isthere overlap in the two teams’ roles?

A:  Yes there is. The I'T department analyst primarily
addresses software. The hardware issues often overlap
on both departments’ staff, however.

Q: Do you have any improvement ideas to suggest
from your experiences? Any “gee, we should have done
things differently” thoughts?

A:  Yes. For example, we have set up a radiology Web
server for the doctors. There is no PACS system vet, and
this system was designed to meet the existing need and
resources. However, it is not clear whether to call an IT
or a CE person if there is a problem. Since clinical engi-
neering is only in during weekday work hours, I have
thought that maybe we should let I'T screen the calls at
their Help Desk. They can contact us if the problem
seems likely to need our involvement.

Q: Where is the boundary in that type of problem? If
there is a problem with the radiology Web services, how
would the responsibility be decided?

A: CE has to determine if the image is actually com-
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ing out of the radiological device in the first place. In

other words, is the modality itself the source of the fail- -

ure? If not, then the boundary can be hard to decide. A
cabling problem would need to be ruled out. That may
involve “pinging” the Internet Protocol (IP) address of

the network server from the radiological device side to

determine if the LAN, the server, or some other compo-
nent is the problem.

Q:  Does that imply that you are using IP throughout
the hospital?
A:  Yes, we have standardized on a single Windows/
NT net throughout the hospital for all communication.

Q:  Doesn’t that raise some potential for overloading
the Network? What if there are large packets, say from a
PACS server, that tie up the network? Couldn’t that
adversely affect the reliability of time-critical patient
information, or slow down crucial activitdes?

A:  Yes, that is why we do a lot of planning. We try to
make sure that we always have excess bandwidth capaci-
ty, so that we are only using maybe 20% at any time.

McLean, Virginia
(Washington, DC area)
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Q: Have you divided up the responsibility for the
computer hardware?

A: It depends on the brand. For example, CE sup-
ports the Agilent equipment. I'T; on the other hand, sup-
ports the Compaq equipment. For example, our ultra-
sound equipment has a standard output for a Compagq
server, so I'T supports that server.

Q: Do you both have 24 hour support capability?
A: No, only IT has 24x7 support.

Q: THow about the telecommunications system Does

I'T support that?

A:. No, not at present. Telecommunications is sup-

orted by a separate facilities group.

Q: Are there conflicts or confusion on the user side,
since the responsibilities are divided up between CFE and
IT? Is there finger pointing?

A: Sometimes there is.

Q: What new skills do clinical engineers and biomed-
ical equipment technicians need to succeed with this
mixture of responsibilities?

A: We have to learn to “talk the lingo.” For example, |
need to understand enough about TCP/IP protocols to
deal with things like static vs. dynamic addressing
schemes. Hardware-wise, there is little technical differ-
ence. CE staff need much the same technical knowledge
and ability as the IT staff.

Q:  Are there areas that aren’t important from the CE
side?

A: Wedon’t need to handle the network management
details.-

Q: Do BMETs and CEs need a broader view, and
broader skﬂis than in the past?

train, and re
and able to-
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Q: Have you heard similar stories from other
hospitals?

A: Thave been talking to CE groups around the coun-
try, and I often hear “IT folks just do not understand
what goes on in the clinical environment.” From my
point of view, that is our job. We need to educate and
train the IT staff. They need to learn to appreciate the
urgency of some of our problems. I feel that Tam fortu-
nate, because many of our IT staff come from the chem-
ical industry. For example, they seem to: already under-
stand the importance of round-the-clock support.

Q: Have you encountered much “baling wire,” fix-it
mentality in the CE community?

A: Yes, there is some truth to that. I keep working to
sensitize the CE staff to the bigger picture. I let them
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know that T don’t want them to do “baling wire” fixes as
the everyday rule. I realize that certain urgent and criti-
cal problems need to be fixed ASAP, not delayed for a
systemic resolution. The systemic problems.need to be
isolated and fixed too, however.

Q: Does the I'T department understand your needs?
A: I think that our IT department has a really good
hospital and health care viewpoint. For example, I'T has
hired nurses and other clinical specialists as analysts and
managers. They have helped train those clinicians, and
that seems to have allowed IT to provide better support
for the departments.

Q:  Are those changes due to better salaries in the I'T
department?
A: Money is on the IT side now. Still, it is also good
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for the whole organization. I do not think that it is nec-
essarily an unfair payment imbalance, because it is all
based on market demands.

Q: How would you advise a CE or BMET to develop
her/his career?

A:  [Ithink that there are advantages and disadvantages
to both the I'T and the CE careers. Some decisions move
you closer to patient care, and others move you away.

Each person must evaluate the trade-offs and make a-

choice. However, 1 think that CEs and BMETs will be
worth more if they improve their IT skills. ¢

Discussion

Where does this all leave those of us who are stll inter-
ested in having a career in health care technology? It
seems to me that several conclusions are obvious.

Some very BIG investments are being made to take
advantage of the convergence of medical and informa-
tion technology.

Information technology management and support is
similar, but different from, medical technology support.
The technology itself is different, the emphasis is differ-
ent, and the level of direct patient involvement is
different.

Clinical engineering management and support is sim-
ilar but different from information technology. The
patient and clinician contact is often very, very high; the
consequences of mistakes have a human immediacy that
is undeniable; and many of the historic support and man-
agement processes have been more individually tailored
than current I'T processes.

And, as Alan Lipschultz so clearly states, “We have to
work together.” No amount of finger pointing is going
to undo a patient injury or death. Neither will finger
pointing suffice if the business office is shut down by’ an
X-ray being sent to a remote doctor.

To this end, at least, a lot of education, communica-

tion, and related effort will be needed for all parties:if .-

patients and clinicians are’'going to: obtam the full béne”
fit of future systems: This benefit is not isolated ‘to
patients and chmcmns, howeve t mushrooms to direct-
ly affect families, companies, invest rs, and the govern-
ment very, very quickly.

The AAMI 2001 Conference: Piannmg Committee is
well aware of the importance. of these issues, which is the
reason for such emphasis:this year. Some of you are in

the midst of grappling wn:h really difficult career deci-:,

sions. Should you leave your clinical roots to pursue a
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better paying I'T role? Should you have to? Would you
enjoy pure business-oriented I'T; or is the patient contact
and impact worth an economic trade off? How can you
get the best of both worlds? How can you be part of the
solution, not part of the problem?

Is failure really an option? With a rapidly agmg, active
population I think that in this case, success is the only
option. The efficiency and efficacy of health care can
only be improved if we take advantage of the systems of
tools that are emerging. Everyone will have to learn new

skills to succeed. That includes doctors, nurses, informa-

tion specialists, engineers, technicians, administrators,
and, yes, even patients and families.

If you have hesitation and reluctance, join the crowd. .

The best thing that I can do to make you comfortable
may be to name some of our own who are successfully
navigating these challenges. John D. Hughes, Jr. comes
to mind as a stellar recent example. Hughes made the
move from the Washington Hospital Center to
Computer Sciences Corp.’s Healthcare Group. Quite a
bit longer back, Dr. Phil Katz moved his Biomedical
Engineering department into PC support as early as the
mid-eighties. Caroline Campbell, Dr. Yadin David,
Bridget Moorman, and Ira Tackel also come to mind as
other terrific examples of clinical engineering profes-
sionals who have expanded their careers to encompass
aspects of information technology.

Come on in, the water is great! I hope that you will -

join us at this especially exciting conference, where we
will continue the discussion with many more voices.
Bring your sleeping bags because it might be a long
afternoan! '

Oh yeah, if WAP, TR, LAN, HIL7, PACS, HIPAA ot -

anything else in this article “seems hkc Greek to you
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