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Building asafer and more efficient
care system has become the most
shared goals of al actorsinvolvedin
health care. Fromahistorical perspec-
tive, therehasbeenanimpressiveshift
towards awareness of the impact of
errorsinmedicineinthelast 20 years.
In the early nineties, research and
report papers about patient safety,
incident reports and first order-entry
systems were published, mostly
originatingfromacademicsettings. At
about the same time, the first reports
of theUSInstitute of Medicine (IOM)
on computerized patient records
stressed theneed for informationcom-
municationandavailability toimprove
care[1]. Tenyearslater, by theend of
the nineties, a famous report of the
IOM called attention to errors in
healthcare [2]. This latter report has
been a strong promoter of clinical
information systems, whichhavesince
also received a lot of attention from
the industry: The Leapfrog Group, a
consortium of companiesthat belong
to the Business Roundtable, has
endorsed computerized physicianorder
entry (CPOE) in hospitals as one of
the 3 changesthat would mostimprove
patient safety in America. Recently, in
June2004, theUSpresident’ sInforma:
tion Technology Advisory Committee
(ITAC) released a remarkable report
with recommendations to accelerate
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the application of information tech-
nology inhealthcare[3]. Thefour core
elements of this framework are: i)
Electronic health records for all
Americans; ii) Computer-assisted
clinical decision; iii) Computerized
provider order entry; iv) Secure, private
and interoperable electronic health
information exchange.

Thismovement of theinterest about
importanceof informationtechnologies
in healthcare, from academic to
industry tothehighest political level is
very strong and isby far not limited to
the United States. The impact in the
healthcare system, the environment
andall stakeholdersincluding patients
will beconsiderable. Thisprogression
goes along with the growing interest
towards letting systems spread out of
hospitals towards connecting people
andfacilitieswithinloca or community
based, regional, national and inter-
national healthcare networks.

For thisevol utiontobeeconomically
sustainable, technically possible,
culturally acceptable and ethically
responsible, the self awareness,
empowerment and education of all
stakeholders, including patients and
care providers must be improved.

Improving safety, efficiency and
cost relies on three pillars: the
availability of affordable systems
bringing information technology

benefits at a reasonable cost; the
extension of clinical decision-support
systems to management, such as
optimizing resource usage and cost;
andfinally theability todetect, prevent
and help correctingundesirableevents,
such as resource over usage, drug
side-effects or interactions, clinical
pathways deviation, amongst many
others and learn from these events.

The four papers selected for this
“Health and Clinical Management”
section of the 2005's edition of the
Y earbook illustrateimportant aspects
of these three pillars.

From research to routine use

The use of information technol ogy
in healthcare must movefromaworld
of case reports and success stories to
aworldwhereit belongstoroutineuse
and standards in care providing.
Helping providers to make the best
possibledecisionat theright placeand
theright moment according to patient
needs, resource availability and state-
of-the art medicine is still an unmet
goal for clinical information systems.
In this long standing quest, clear
evaluation of overall costsand benefits
of informationtechnologiesatal levels
isneeded. Thisincludestheindividua’s
point of view, such as providers and
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patients; up to a nationwide health
care system management. The return
on investment for large clinical
information systems is difficult to
calculate because baseline costs of
key processes are hard to determine;
several benefits are not easily
amenable to measurement. Many
aspects of costs, such as user’'s
education, impact of processes
reengineering or maintenance are
almost not measurablewith precision.
The same difficulties arise when
evaluating the potential benefits. If
some of them are easily measurable,
such as prevention of drugs inter-
actions, others are very difficult to
evaluate, such as long-term patient
outcome. Few controlled studies are
available that provide such an evalu-
ation, mostly becausethey aredifficult
to design and to run in an unbiased
way. Such studies might even been
unethical in some cases. In addition,
fulfillingexpectationsof dl stakeholders
israther difficult, especially whenthese
expectationsincludethe resol ution of
organizational and structural issues.
However, the shift from experimental
developments to large scale
implementation is now on the go.
Experience gained in the last two
decades in the development and
description of numerous computer-
based decision support systems in
routine clinical practice to facilitate
healthand clinical managementiswell
documented in the literature. The
convergence of academic and indus-
trial developments has already been
fruitful, and several mature products
arenow availableonthe market. This
evolutionisadecisivesteptoincrease
the use of these technologies at a
lower cost. A lot has however still to
be done in order to develop systems
that areflexible enough to be adapted
to the heterogeneity of the health
market though keeping an affordable
price. This might only be achievable
withaserioustechnol ogical evolution
of most commercial systemstowards

the devel opment of component-based
and service-providers architectures.
Such architectures will offer the
freedomtobuildcomplex systemswith
small and inexpensive business-
oriented components from different
providers adapted to the need and
financial capacitiesof users. Moreover,
the intelligence and the knowledge
embeddedinsuchsystemswill finally
becomeshareabl e, whichisof highest
importance as thisis by far the most
expensive, difficult to maintain and
value-added benefitof I T inhealthcare.
However, this evolution will only be
possible if the semantic lying in-
between business core-logic of
systems and their interactionsis built
on formal and open description
frameworks. In this perspective, the
importanceof ontol ogies, terminologies,
and standards can only grow. Even if
that road might look long, it is a
fascinating one, open for creativity
and, in any case, promised to success.
The future age where not having
computer-ai ded decision-supportwhile
prescribing drugs will belong to
mal practice might not be that far and
good evidence-based outcome
research on that subject should be
supported. In this near future,
information technology such as
decision-support and CPOE will
becomepart of thequality criterionfor
standard of care.

In that perspective, the two first
papers of this synopsis present a
highlighting view about CPOE,
providing a deep review of concerns
and effects of such systems. They
support a strong argumentation to
encourage their large dissemination.
The first paper by Kuperman et al.,
“Computer physician order entry:
benefits, costs, and issues’ , presents
aclear, comprehensive and complete
review of existing CPOE, discussing
current concerns about their
deployment and use. Most systems
and features currently available are
presented and discussed, with their

expectedimpactson clinical practice.
Despitethefact that thecostsof CPOE
are substantial both in terms of
technol ogy and organizational process,
and often underestimated, this paper
supportsthat thistechnology canyield
many significant benefits and is an
important platformfor futurechanges
to the health care system. Kuperman
et a. advocate for CPOE as a critical
tool in improving health care quality
and efficiency.

The paper by Park et al., “Doesthe
physician order-entry system
increase the revenue of a general
hospital?” demonstrates the effect of
CPOE on significantly increasing
revenues from both outpatients and
inpatients on a large scale study
involving most general hospitals of
South Korea. Based onthe analysis of
4 years of data from inpatient and
outpatient revenue of all general
hospitals (212) in South Korea, their
study demonstrates that CPOE
decreases outpatient waiting time and
inpatient length of stay by speedingup
the information flow. One of the
consequencesobservedisthat, inturn,
it increases the number of patients,
which resultsin revenue increase.

Real-time care production
management at thebedside

When speaking about decision-
support, CPOE or about direct clinical
data acquisition, the needs for means
allowingcareproviderstohaveaccess
todecision-support at thepoint andthe
time of decision is now clearly
recognized. Thisis linked to the fact
that, at various levels and points of
view, management has become anew
part of careproviding. Managementis
now present at the patient level, when
aclinicianhastoadoptthebestdiagnosis
instrument or carepathway, according
to constraints such as patient state,
resourceavailability, and competences
accessibility. It is also present at the
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nursing level, for example when
planning the daily careor the appoint-
ments of a patient; team management
is an important aspect of the work of
the nurse managers that have to
optimize shiftsat theward level. And
thereisno need to mention theimpor-
tanceof management at theingtitutional
or higher levels. Theseareonly avery
few among many examples. Fromthe
singular relationship betweenthecare
provider and the patient up to the top
executives of the hospital and the
ministry of health, management has
becomepart of thedaily life. However,
the new and remarkable evolution is
the importance taken by local and
real-time management at the direct
care production place. This leads to
two comments: @) the work of care
providersonawardistobeassimilated
to micro-management. However,
although they are responsible for the
operation of businessunits, physician
and nurse managers are often less
prepared, if at all, to manage the
business activities than the clinical
activities. b) There are very few tools
helping direct care providersin their
managing activities. Most tools
available are only indirect, such as
remindersorinstant display of thecost
of adrug prescription.
Itistheoriginality of Rulandetal.in
the third paper of this section entitled
“Usefulness and effects on costs
and staff management of a nursing
resource management information
system” to demonstrate that “ward-
level” management can lead to
impressive improvements in care
resource use. This article presents
evaluation results of an information
system designed to provide decision
support for nursesin charge of mana-
ging ward staff. The tool presented
helps the financial management, re-
sourceallocation, and activity planning
of award. Usingthistool, Rulandet al.
could account a 41% reduction in
expenditures for overtime and extra
hoursduring theevaluation period. In

addition, nurse managers reported a
substantial improvement in manage-
ment information and stated that they
had gained control over costs.

Dealing with the unexpected

Dealing with unexpected or
unforeseeable events is one of the
important challenges that have to be
addressed by hedthcare. They are
important in two very different ways.
The first one is the unexpected event
in the usual meaning of unwanted
events, such as drug side effects. The
second however, concerns the ability
to capture new eventsin the meaning
of “unknown”. Thislatter typeof event
isoneof thecornerstonesof theability
of science to learn and produce new
knowledge. Thisisanimportant aspect
topointout, especialy withthegrowing
use of normalized terminologies and
structured patient records, which
traditionally dissuade the representa-
tionof anything not previously known.
Unexpected or unattended events
occur at all levels of healthcare. For
exampl e, thismight beanew emerging
disease, asexperiencedwiththe SARS
at theinternational level. Unexpected
eventscan havetodeal withthesudden
arrival of new patients on a ward or
the atypical presentation of a patient
or course of adisease, the unattended
reaction to a drug, the false positive/
negative values of investigations,
artefacts in the reconstruction of
magneti cresonanceimagesor thenoisy
aarmsof patientmonitoringinintensive
care. At any time in their work, care
providers or health managers have to
work within an unpredictable and
quickly changing environment. Many
studies have focused on adverse drug
reactiondetectionor clinical aertsand
reminders, some on the large scale
implementation of clinical pathways
andthemanagement of unfitting cases.
Thefieldof epidemiologicsurveillance
hasreceived much attentioninthelast

few years; however, many domains
that are deeply influenced by unex-
pected eventsstill requireinvestigation.
One of these domains concerns
medical devices. In the impressive
paper by Samore et a. “ Surveillance
of medical device-related hazards
and adverse events in hospitalized
patients’, a 9 month long study
conductedina520bedtertiary teaching
institution, the authors evaluated
electronic rules to estimate the
incidenceof problemsassociated with
devices and compared these results
with post-discharge |CD9 codes, the
existing hospital incident event-
reporting system, a prospective
checklist systemfor telemetry-rel ated
problems, a post-discharge patient
satisfaction survey and areview of the
clinical engineering logs. Less than
10% of the computer-triggered alerts
resulted in true device-related
incidents. They report estimated 9-
month incidence rates (per 1000
admissions) for adversemedical device
events of 1.6 (0.9-2.5) for incident
reports, 27.7(24.9-30.7) for computer
flags, and 64.6 (60.4-69.1) for ICD-9
discharge codes.

All together, all methods are
deceiving in their ability to provide a
trueimageof device-relatedincidents.
According to these results, it appears
that all what isknowninroutineonthat
subject, mostly such as by the use of
self-report incident systems, largely
underestimate the reality and are of
limited value. Thisadomain where it
does not seem, at afirst glance, that
informationtechnology isreally ableto
improve results, as no real working
model isavailable. And, asconcluded
by theauthors, thehigh rate of device-
related events suggests they are an
important patient safety issue, but
additional research is necessary to
identify optimal detection strategies.

The four papers presented in this
section present state-of -theart aspects
of informationtechnologiesinthefield
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of health and management. They also
openthedoor of what isto beexpected
tobedoneinthenear future: Improving
the affordability and availability of
computerized order entry; developing
decentralizedtool sto hel pmanagement
at al levels of the care process; and
improving strategies to optimally
identify and learn from unexpected
events. Reachingthesegoalsisnot, by
far, just atechnological or intellectual
challenge. Itisalsoacultural shiftthat
must be accompani ed with education,
support, andconvincedleaders. Findly,
these goals might be expensive to

reach, but thisisthe priceto pay for a
better future and the evolution of the
health sector.

References

1. Institute of Medicine (US). The
computer-based patient record: An
essential technology for health care.
Washington DC: National Academy
Press; 1991. Revised edition in 1997.

2. Institute of Medicine (US). To err is
Human: Building asafer health System.
Washington DC: National Academy
Press; 1999.

3. President’s Information Technology
advisory Committee. Report to the

President, Revolutionizing Health Care
through Information technology.
Arlington: National Coordination Office
for Information Technology Research
and Development; June 2004.

Address of the author:

Christian Lovis

University Hospitals of Geneva
Serviceof Medical Informatics
24, Micheli-du-Crest

CH-1211 Geneva 14, Switzerland

Tel: +41 22 372 6201
Fax: +41 22 372 8680
E-mail:  christian.lovis@hcuge.ch

262

IMIA'Y earbook of Medical Informatics2005



