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Summary
Objectives: Summarize excellent current research in the field of
Health Information Systems.
Method: Synopsis of the articles selected for the IMIA Yearbook
2011.
Results: Five papers from international peer reviewed journals have
been selected for the section on health information systems.
Conclusions: The selected articles illustrate that strategic, organiza-
tional and human aspects require specific attention in order to in-
crease HIS adoption, and to demonstrate value in supporting the
needs of clinicians and their patients.
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Is our Focus Correct?
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Introduction
HIS implementation and use increase
at a steady pace therefore building
some evidence that information tech-
nology has a legitimate place in the
transformation of health care and the
improvement of patient outcome. The
design of HIS relies on complex
architectures and technologies which
have reached significant levels of ma-
turity after several decades of devel-
opment [1,2]. Still, the rate of adop-
tion of HIS is low, hindered by many
barriers such as costs and interoper-
ability. Additionally, perception that
these systems don’t adequately ad-
dress all  the complexity of health
care and clinical work issues slows
HIS deployment [3].

Current publications indicate that
there is a need for fundamental research
on human factors engineering. Indeed,
it appears that organizational and hu-
man challenges are more diff icult to
master than technical aspects. This
clearly demonstrates that within HIS
projects and implementations, the fo-
cus has shifted from pure technical is-
sues to organizational and non-func-
tional aspects [4-11].

It is worth noting that HIS imple-
mentations are large and costly
projects. It requires diff icult strategic
choices at the management level cou-
pled with numerous organizational
skills. Moreover, in order to justify
large f inancial investments, value of
HIS must be demonstrated to
stakeholders [10]. Meta analyses of a
large amount of studies performed on

these topics are helping to f ind an-
swers to these fundamental questions
and to capitalize on work already per-
formed by a large panel of HIS pro-
fessionals [8,10].

About the Paper Selection
The selection of papers for the section
on Health Information Systems in the
IMIA Yearbook 2011 is based on a
thorough review of published articles
that best address today’s challenges of
HIS deployment and implementation
[13,14]. Table 1 lists the five selected
papers from international peer re-
viewed journals in the fields of medi-
cine and medical informatics. A brief
content summary of the f ive selected
paper can be found in the appendix of
this synopsis.

Conclusion and Outlook
This year papers highlight the multi-
dimensional aspects involved in the de-
ployment of a HIS system. These can
be analyzed from large corpuses of
published studies [4,8,10].

As described in the f irst paper se-
lected, national electronic health
records programs usually encounter
many problems due to their costs, size,
and long duration. The analysis of these
programs in five industrialized countries
shows that despite having faced similar
problems, the different countries have
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Table 1    Best paper selection of articles for the IMIA Yearbook of Medical Informatics 2011 in the section ‘Health Information Systems’. The articles
are listed in alphabetical order of the first author’s surname.

Deutsch E, Duftschmid G, Dorda W. Critical areas of national electronic health record programs-is our focus correct? Int J Med
Inform 2010 Mar;79(3):211-22. Epub 2010 Jan 15.
Dixon BE, Zafar A, Overhage JM. A Framework for evaluating the costs, effort, and value of nationwide health information
exchange. J Am Med Inform Assoc 2010 May 1;17(3):295-301.
Hoerbst A, Ammenwerth E. Electronic health records. A systematic review on quality requirements. Methods Inf Med
2010;49(4):320-36. Epub 2010 Jul 6.
Lau F, Kuziemsky C, Price M, Gardner J. A review on systematic reviews of health information system studies. J Am Med Inform
Assoc 2010 Nov 1;17(6):637-45
Zheng K, Haftel HM, Hirschl RB, O’Reilly M, Hanauer DA. Quantifying the impact of health IT implementations on clinical
workflow: a new methodological perspective. J Am Med Inform Assoc 2010 Jul-Aug;17(4):454-61.

Section
Health Information Systems

* The complete papers can be accessed in the Yearbook’s
full electronic version, provided that permission has
been granted by the copyright holder(s).

looked for individual solutions. Future
important organizational, strategic, and
human challenges could benefit from a
comprehensive method to support the
implementation of such programs [9].

Health information exchange (HIE)
applications is the focus of the second
paper. These are crucial components
to the sharing of health data in a frag-
mented national health care setting.
The need to be able to evaluate their
respective costs, effort, and value has
led to the design of a framework de-
fining all useful measures and metrics.
The results should help future choices
of strategic investments and plans to
increase the chances of a successful
adoption [10].

As shown in the third paper, the ad-
herence of electronic health records to
rigid quality requirements is necessary
in order to support and improve health
care. A systematic review of a large
set of studies outlines the importance
of non functional requirements such
as portability, performance and main-
tenance issues [4].

The fourth paper reports that evi-
dence of the effects of HIS on the im-
provement of quality of care can be
demonstrated from the consolidation
of the many studies published to date
[8]. Key success factors can be singled
out to help future implementations.

The last and f ifth paper focuses on
radical changes in the clinician
workflow which are often a conse-
quence of the introduction of infor-
mation technology in a clinical setting.
Clinician time might be redistributed,
thus creating the perception of de-
creased clinical performance, user sat-
isfaction, and quality of care. Innova-
tive analytical methods based on
workflow analysis can enrich tradi-
tional time utilization methods to im-
prove the understanding of the impact
introduced by information technology
in clinical settings [3].
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Deutsch E, Duftschmid G, Dorda W
Critical areas of national electronic health
record programs-Is our focus correct?
Int J Med Inform 2010 Mar;79(3):211-22.
Epub 2010 Jan 15

National electronic health record
(EHR) programs are seen by many
countries as an opportunity to improve
the public health sector. However, ini-
tial implementations have demon-
strated the complexity of such pro-
grams requiring many years of costly
investments. The frequent problems
reported include: the slow progress of
the projects, their cost, the discussions
over the choice for an implementation
strategy, and the poor acceptance in the
medical community. In this report, the
most common critical aspects of na-
tional electronic health record pro-
grams are compiled from the analysis
of the situation in f ive industrialized
countries (Canada, Australia, England,
Denmark, and Germany). The authors
bring a new contribution to this topic
by comparing implementation choices
in f ive different countries. The study
is based on project reviews and audits
following the implementation of each
program. Different levels of achieve-
ment can be observed: (a) programs
for a national electronic health record
system which exist since at least 5 years
(b) planned electronic health record
systems encompassing various ap-
proaches of implementation, and (c)
pilot projects which already have been
conducted. The critical areas frequently
involved include: (a) acceptance and
change management, (b) demonstration
of benef its and funding, (c) project
management, (d) health-policy-related
goals and implementation strategy, (e)
basic legal requirements, such as data
protection. The analysis shows that
similar critical areas exist in the vari-
ous countries. One important message
is that strategic, organizational and
human challenges are usually more
diff icult to master than technical as-
pects. In conclusion, the authors sug-
gest that a comprehensive method

should be provided to support the com-
plete process of implementing a na-
tional electronic health record pro-
gram. It should cover all critical areas
identif ied within this study. It is also
suggested that this method should be
enriched by successful measures im-
plemented in individual countries.

Dixon BE, Zafar A, Overhage JM
A Framework for evaluating the costs, effort,
and value of nationwide health information
exchange
J Am Med Inform Assoc 2010 May
1;17(3):295-301

Implementing a nationwide health in-
formation network (NHIN) program
requires the development of infrastruc-
tures facilitating the adoption of sys-
tems for the exchange of electronic
data among disparate and competing
healthcare institutions usually found in
a fragmented healthcare delivery sys-
tem. As such, the United States will
soon put in production a NHIN to se-
curely link community and state health
information exchange (HIE) entities,
thus enabling a national, interoperable
network for sharing healthcare data
throughout the country. The evaluation
of such costly programs is important
because it enables HIE organizations
to demonstrate value to their
stakeholders. However, the evaluation
of NHIN, and the development of gen-
eral frameworks and methods for
evaluating HIE have been rarely stud-
ied and addressed in publications so
far. Using the literature review and
knowledge gained from the NHIN
technology and policy development,
the authors have constructed a frame-
work for evaluating the costs, effort,
and value of data exchange between a
HIE entity and the NHIN. An online
survey, addressed to HIE profession-
als and researchers, was used to col-
lect data regarding the perceived use-
fulness of the metrics in the proposed
framework. It is organized into f ive
broad categories: implementation,
technology, policy, data, and value.

Each category enumerates a variety of
measures and measure types, which are
detailed in the paper. Survey respond-
ents indicated if the framework con-
tained useful measures for current and
future use in HIE and NHIN evalua-
tions. In summary, nearly all of the
metrics and category were rated as use-
ful or very useful, with the value cat-
egory standing out. In conclusion, the
results of this study in an important
contribution to the development of an
evidence base for both helping with
the adoption of HIE, and demonstrat-
ing the value of such systems.

Hoerbst A, Ammenwerth E
Electronic health records. A systematic
review on quality requirements
Methods Inf Med. 2010;49(4):320-36. Epub
2010 Jul 6

The concept of electronic health
records (EHRs) emerged in the 1990s.
The content, structure, and technology
of EHRs have evolved in times, but
the basic ideas which are the quality
of health care and supporting all
stakeholders in the health care process
have remained. It is however crucial
that EHRs adhere to rigid quality re-
quirements to meet challenges such as
cost and interoperability in a highly
competitive environment with hetero-
geneous requirements. This review
presents a f irst attempt to identify
mainly non-functional, quality re-
quirements of electronic health records.
It is based from an analysis of both
published current literature and expert
interviews. The presented study in-
cludes sources and experts from dif-
ferent domains such as standards and
norms, scientific literature and guide-
lines, and best practice. As a result,
more than 1200 requirements were
identif ied of which 203 requirements
were also mentioned during the expert
interviews. An important contribution
by the authors is the categorisation of
these requirements. Categories with the
highest number of requirements found
include global functional requirements
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and data security. By comparison, the
number of non-functional require-
ments found is lower. The authors sug-
gest that the results of this study can
be useful during the conceptual design
or the ref inement step of EHR sys-
tems. In conclusion, the authors high-
light the fact that the systematic iden-
tif ication of a proven set of
requirements for EHR systems is nec-
essary to improve future EHRs imple-
mentations. Most importantly, it
should include both functional as well
as non-functional requirements.

Lau F, Kuziemsky C, Price M, Gardner J
A review on systematic reviews of health
information system studies
J Am Med Inform Assoc 2010 Nov
1;17(6):637-45

Despite an impressive number of stud-
ies along with their systematic reviews
published in the last decades, evidence
of the effects of HIS on quality of care
is still a current debate with mixed or
event contradictory results. The pur-
pose of this meta-analysis is to con-
solidate and cumulate results from ex-
isting evidence from a large set of
published systematic reviews. The re-
sults will give the current knowledge
on the effects of HIS. Fifty reviews
published during 1994-2008, corre-
sponding to a non-overlapping corpus
of 1276 HIS studies were selected for
meta-level synthesis. The f ive areas
covered by these reviews include:
medication management, preventive
care, health conditions, data quality,
and care process/outcome. On the ba-
sis of a subset of 287 controlled HIS

studies, there is some evidence for
improved quality of care. Results vary
across HIS features reported. Key fac-
tors that influence HIS success included
having in-house systems, developers as
users, integrated decision support and
benchmark practices, and addressing
such contextual issues as provider
knowledge and perception, incentives,
and legislation/policy. Furthermore, the
result of this comprehensive study of-
fers a guide on the work performed to
date on the evaluation of HIS. It also
provides useful recommendations and
help to identify future research needs
specially to increase HIS adoption.

Zheng K, Haftel HM, Hirschl RB, O’Reilly M,
Hanauer DA
Quantifying the impact of health IT
implementations on clinical workflow: a
new methodological perspective
J Am Med Inform Assoc 2010 Jul-
Aug;17(4):454-61

Health IT implementations such as
EHR and computer process order en-
try (CPOE) often introduce radical
changes to clinical work processes, pos-
sibly impeding user satisfaction and
quality of care. Indeed, prior research
on this topic shows non-significant and
even conflicting results. Recent time
and motion studies have consistently
found that the impact of health IT im-
plementations is negligible; whereas
qualitative studies have repeatedly re-
vealed negative end-user perceptions
of decreased eff iciency and disrupted
workflow. The author makes the hy-
pothesis that this discrepancy might be

due to the focus of these studies on
measuring clinician’s time expenditures
among different clinical activities
rather than analyzing clinical workflow
from the real flow of the work perspec-
tive. This paper presents a new ana-
lytical method to better quantify health
IT impact on workflow, thus improv-
ing current approaches. The new ana-
lytical method consists of workflow
fragmentation assessments, pattern rec-
ognition, and data visualization, which
are designed to uncover hidden regu-
larities embedded in the flow of the
work. An important contribution to this
topic is the use of data visualization
techniques to derive more comprehen-
sive and analytic information from
complex clinical workflows. The po-
tential value of these new methods is
demonstrated through an empirical
study conducted in a 16-bed pediatric
intensive care unit, when a CPOE sys-
tem was newly installed. Pre-imple-
mentation data and post-implementa-
tion data show that several task
transitions had become much more fre-
quent after the CPOE system has been
implemented. An increase of task
switching can account for a perceived
decreased time eff iciency and dis-
rupted workflow; whereas a time uti-
lization analysis doesn’t suggest any
impact. Although limited in size and
scope, and therefore not directly us-
able in a general setting, this empiri-
cal study nevertheless shows that these
new methods can contribute to explain
and to uncover the paradox between
quantitative and qualitative results in
workflow analysis in clinical settings.


