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Summary
Objective: To summarize current excellent research in the field of
computer-based decision support systems in health and healthcare.
Methods: We provide a synopsis of the articles selected for the IMIA
Yearbook 2010, from which we attempt to derive a synthetic overview
of the activity and new trends in the field.
Results: while the state of the research in the field of medical deci-
sion support systems is illustrated by a set of fairly heterogeneous
studies, it is possible to identify trends. Thus, clearly, the importance
of studies related to computerized prescription order entry (CPOE)
systems and guidelines management systems for both medical deci-
sion making and care providers, occupies a central role in the field,
with application affecting also EHR vendors. In parallel, we observe
translational interests for developing bridges with results generated
by molecular biology, where the mass of data generated by high/
throughput experiments and large-scale genome analysis projects,
raises specific processing challenges.
Conclusions: The best paper selection of articles on decision support
shows examples of excellent research on methods concerning origi-
nal development as well as quality assurance of previously reported
studies. This selected set of scientific investigations demonstrates the
needs for computerized applications to transform the biomedical
data overflow into more operational clinical knowledge. Altogether
these papers support the idea that more elaborated computer tools,
likely to combine heterogeneous contextual contents, are needed.
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Introduction
The five papers selected this year, clearly
address different aspects of decision sup-
port. De Jong et al.’s paper reports on
the observed impact of decision support
systems on physicians practice patterns
in the Netherland. Wright et al.’s uses a
set of interviews to deliver a compara-
tive survey of decision-support systems
in commercially available Electronic
Health Records. Ernesater et al. report
on a qualitative study to assess the ac-
ceptance and perception of the telenurse
decision support system by profession-
als. Goud et al report on a trial trying to
assess the impact of computer-aided de-
cision systems to improve rehabilitation
of patient suffering from cardiac
pathologies. Finally, Kohler et al. pro-
poses an application to help diagnosis of
genetic disorders using the Human Phe-
notype Ontology.

Best Paper Selection
The best paper selection of articles for
the section on decision-support systems
in the IMIA Yearbook 2010 follows the
tradition of previous Yearbooks in pre-
senting excellent research on methods
used for the implementation of compu-
ter tools to help healthcare agents to make
better decision at bedside, as well as at
population levels. Four of the selected pa-
pers are directly related to the evaluation of
instruments likely to improve concordance
with guidelines and quality of care in gen-
eral. A fifth paper attempts to derive a dif-
ferential diagnosis application to help deci-
sion-making based on signs and symptoms
of genetic pathologies, somehow similar

to diagnosis association tools as described
in [1, 2]. The objectives are to reduce er-
rors, adverse effects, and costs in the care
and/or diagnosis process [3, 4]. Table 1
presents the selected papers. A brief content
summary of the selected best papers can be
found in the appendix of this report.

Conclusions and Outlook
The best paper selection for the Yearbook
section on decision support systems can
by no means reflect the broadness of a
field that is intrinsically heterogeneous.
The selected papers, however, shed light
on some special aspects deserving par-
ticular attention as they concern key
methodological questions for the future
of the field. In particular two papers are
reporting on experiments which are also
registered clinical trials. It is thus ques-
tioned whether DSS should be consid-
ered as therapeutic target like any other
medicinal drugs or professional interven-
tion, such as surgery of psychology.
While decision-support system seems to
effectively support experts in their daily
practices, a specif ic regulation frame-
work might be needed in order not to
hinder exploratory and emerging initia-
tives in the field. Indeed, while recom-
mendation systems are likely to signifi-
cantly improve decision making, their
promotion to the level of official „treat-
ment“ can result in two critical draw-
backs: 1. a lower acceptance by profes-
sionals, who would feel replaced by ma-
chines; 2. a legitimate rejection by pa-
tients, who do not want to be treated by
computers. In this context human-me-
diation shall soon appear as a must for
future success stories of computerized
decision support systems.
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Table 1    Best paper selection of articles for the IMIA Yearbook of Medical Informatics 2010 in the section ‘Decision Support Systems’. The articles are
listed in alphabetical order of the first author’s surname.

de Jong JD, Groenewegen PP, Spreeuwenberg P, Westert GP, de Bakker DH. Do decision support systems influence variation in
prescription? BMC Health Serv Res 2009 Jan 30;9:20.
Ernesäter A, Holmström I, Engström M. Telenurses' experiences of working with computerized decision support: supporting, inhibiting
and quality improving. J Adv Nurs 2009 May;65(5):1074-83.
Goud R, de Keizer NF, ter Riet G, Wyatt JC, Hasman A, Hellemans IM, Peek N. Effect of guideline based computerised decision support on
decision making of multidisciplinary teams: cluster randomised trial in cardiac rehabilitation. BMJ 2009 Apr 27;338:b1440.
Köhler S, Schulz MH, Krawitz P, Bauer S, Dölken S, Ott CE, Mundlos C, Horn D, Mundlos S, Robinson PN. Clinical diagnostics in human
genetics with semantic similarity searches in ontologies. Am J Hum Genet 2009 Oct;85(4):457-64.
Wright A, Sittig DF, Ash JS, Sharma S, Pang JE, Middleton B. Clinical decision support capabilities of commercially-available clinical
information systems. J Am Med Inform Assoc 2009 Sep-Oct;16(5):637-44. Epub 2009 Jun 30.
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Appendix: Content Summaries
of Selected Best Papers for the
IMIA Yearbook 2010, Section
Decision Support Systems*

de Jong JD, Groenewegen PP, Spreeuwenberg
P, Westert GP, de Bakker DH
Do decision support systems influence varia-
tion in prescription?
BMC Health Serv Res 2009 Jan 30;9:20

Changing behaviours by translating sci-
entific evidence into daily practice is a
challenging task. So far, all known
strategies, such as educational and/or
directive strategies, must still be re-
garded as partially successful. In this
article the authors focus is on compu-
ter-aided decision support systems
(DSSs). A subset of those systems aims
at changing physicians’ practice pattern,
as opposed to interventions that aim at
influencing knowledge in order to
change behavior. The authors focus on
exploring the impact of DSS to improve
general practitioners’ prescription
agreement (GPs) METHODS: Data
from the Second Dutch National Sur-
vey of General Practice (DNSGP2), are
used. A total of 82 diagnoses, 749811
contacts, 133 physicians, and 85 prac-
tices, was included in the analyses. GPs
using the DSS daily were compared to
GPs who do not use the DSS. Two out-
come measures were chosen: whether
prescription was in accordance with the
advice of the DSS or not, and a meas-
ure of concentration, the Herf indahl-
Hirschman Index (HHI). It is observed
that agreement with guidelines is im-
proved for GPs, which are daily users
of the DSS. More surprisingly, varia-
tion in Prescription, as measured by
HHI was comparable for both groups
of GPs. GPs using the DSS more often
prescribe in accordance with the advice
given in the DSS compared to GPs not

using the DSS. However, prescription
variation is the same for GPs using and
for GPs not using a DSS. It is thus sug-
gested that DSSs can be used to imple-
ment guidelines, but their impact on
prescription variations is limited.

Wright A, Sittig DF, Ash JS, Sharma S, Pang
JE, Middleton B
Clinical decision support capabilities of commer-
cially-available clinical information systems
J Am Med Inform Assoc 2009 Sep-
Oct;16(5):637-44. Epub 2009 Jun 30

Decision Supports Systems (DSS) em-
bedded into Computerized Provider Or-
der Entry (CPOE) and Electronic Health
Records (EHR) provide additional value
to both CPOE and EHRs. The authors
aim at describing the results of a study
of decision support capabilities in Certi-
fication Commission for Health Infor-
mation Technology (CCHIT) certif ied
electronic health record systems. A se-
ries of interviews with representatives of
nine commercially available clinical in-
formation systems is conducted to ana-
lyse their characteristics against a 42 dif-
ferent clinical decision support features.
Six of the nine evaluated systems matched
all the applicable event-driven, action-
oriented, real-time clinical decision sup-
port triggers required to successfully
perform clinical decision support inter-
ventions. Nearly half (5) could access
all the patient-specific data items identi-

* The complete papers can be accessed in the
Yearbook’s full electronic version, provided that
permission has been granted by the copyright holder(s)
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fied as necessary. Six of the nine sys-
tems supported all the intervention types
required to allow clinical information
systems to tailor their interventions based
on the severity of the clinical situation.
Only a unique system was able to de-
liver all key features to allowing physi-
cians to take action directly from within
the alert. The best system in our analysis
had only a unique missing feature. In
contrast, the less effective had eighteen
missing features. We can thus observe
the important variability of capability
among commercially available systems with
respect to DSS. It is suggested that such a
contrasted observation should be monitored
by potential users of clinical informa-
tion systems, as well as developers, ven-
dors of clinical information systems, and
finally, certif ication bodies.

Ernesäter A, Holmström I, Engström M
Telenurses' experiences of working with
computerized decision support: supporting,
inhibiting and quality improving
J Adv Nurs 2009 May;65(5):1074-83

The authors reports on a study, whose
main aim is to describe telenurses’ expe-
riences of working with computerized
decision support systems, with a focus
on assessing the impact of such a system
on nurses practice patterns. Telenursing
is a fast growing service in many West-
ern countries, and centralization of
telenursing services is now observed in
several countries such as Sweden. In par-
allel, the use of computer-assisted deci-
sion support has recently increased.
Therefore, we decided to study via in-
terviews the perception of eight Regis-
tered Nurses from three telephone call
centres, who were using computerized
decision support instruments. Collected
data were then analysed using qualita-
tive content analysis along the following
dimensions: decision support system were
to be judged as supporting, inhibiting and
quality improving. Further focusing on
two of the dimensions - ‚supporting‘ and
‚inhibiting‘ – specific sub-features were
identified: being strengthened, but simul-
taneously controlled and inhibited. Com-
puter-assisted decision support tools were
described as: simplifying their work,

complementing their knowledge, provid-
ing them more security and credibility.
As for negative outcomes, they also re-
ported that decision support systems
(DSS) are incomplete, inconsistent with
their own opinions and controlling. The
third category addressed organizational
issues: the DSS were seen as ensuring
better quality telenursing. Altogether, it
is concluded that positive perception
overcomes negative ones and nurses pre-
ferred working with it. Nevertheless,
telenurses experienced computerized de-
cision support as both supporting and
inhibiting. Finally, it is also felt like com-
puterized decision support systems are
complementary but cannot replace
telenurses’ knowledge and competence.

Goud R, de Keizer NF, ter Riet G, Wyatt JC,
Hasman A, Hellemans IM, Peek N
Effect of guideline based computerised decision
support on decision making of multidisciplinary
teams: cluster randomised trial in cardiac reha-
bilitation
BMJ 2009 Apr 27;338:b1440
This paper aims at assessing how com-
puter-assisted decision support can posi-
tively affect compliance with clinical
practice guidelines in multidisciplinary
teams. A multi-site randomised trial has
been set up to cover multidisciplinary
cardiac rehabilitation teams in Dutch
centres and heir cardiac rehabilitation
patients. Each team was provided with
the same electronic patient record sys-
tem with or without additional guideline
based decision support. Concordance
with legacy recommendations were as-
sessed for two standard rehabilitation
treatments-exercise and education
therapy-and for two new but evidence
based rehabilitation treatments-relaxa-
tion and lifestyle change therapy. From
a methodological perceptive, intra-
cluster correlations were adjusted for
confounders such as patient’s age, sex,
and indication for cardiac rehabilitation
and for type and volume of centre. Data
from 21 centres, for a total of 2787 pa-
tients, were collected. The impact of
guidelines results in a concordance in-
crease of 7.9% for exercise therapy, for
education therapy, it improves by 25.7%,

while for relaxation therapy it improves
by 25.5%. Finally, the concordance for
lifestyle change therapy results in a
+3.2% improvement. It is also observed
that computerised decision support re-
duces overtreatment and undertreatment.
The authors conclude that decision sup-
ports systems using clinical practice
guidelines can be effective instruments
to signif icantly improve concordance
with guidelines.

Köhler S, Schulz MH, Krawitz P, Bauer S,
Dölken S, Ott CE, Mundlos C, Horn D,
Mundlos S, Robinson PN
Clinical diagnostics in human genetics with
semantic similarity searches in ontologies
Am J Hum Genet 2009 Oct;85(4):457-64

Differential diagnosis instruments can
help physicians to identify candidate dis-
eases that best explain a set of clinical
features and to highlight those specific
symptoms or diagnosis procedures likely
to reduce the span of possible diagnosis.
This process can be further complicated
by the fact that discriminating features
can have varying levels of specificity. In
addition, several features can be observed,
which are not directly related to the dis-
ease itself, but rather to co-morbidities.
Depending on the experience of the pro-
fessional and the set of laboratory and
diagnosis tests available in the healthcare
environment, clinical signs and symp-
toms may be described in greater or lesser
detail. The authors have designed a spe-
cific semantic similarity metrics to meas-
ure phenotypic similarity between user
information requests and descriptors of
the Human Phenotype Ontology (HPO),
directly linked to hereditary diseases. The
resulting distance can be used to gener-
ate a probabilistic model, which can rank
candidate diseases. Compared to term-
matching approaches, the proposed ap-
proach performs better, especially for
queries containing phenotypic noise or
imprecise clinical descriptions. The se-
mantic hierarchy def ined by the HPO
can be used to further refine the list if
differential diagnosis. It is concluded that
ontological distances can represent a use-
ful approach to help physician to per-
form diagnosis procedures.


