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Summary
This article is part of a For-Discussion-Section
of Methods of Information in Medicine about
the paper “Evidence-based Health Informatics: How Do We Know What We Know?”
written by Elske Ammenwerth [1]. It is introduced by an editorial. This article contains the
combined commentaries invited to indepenCorrespondence to:
See list of authors´adresses at the end of the article.

1. Comment by
N. Al-Shorbaji
1.1 Introduction
The Fifty-eighth World Health Assembly
(WHA) in May 2005 discussed eHealth for
the first time in the history of the Organization. The Assembly issued its resolution
on eHealth (WHA58.28) which described
eHealth as “the cost-effective and secure
use of information and communications
technologies in support of health and
health-related fields, including health-care
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services, health surveillance, health literature, and health education, knowledge and
research” [2]. That discussion constituted
the recognition of the Organization and its
Member States of eHealth as one of its
technical programmes. Since that date
eHealth programmes were formally established in WHO/HQ and its six Regional
Offices. The current Programme Budget
(2014/2015) [3] which was approved by the
WHA in May 2013 and the next biennium
Programme Budget, (2016/2017) [4] which
was discussed and approved by the WHA
in May 2015 include eHealth as one of the

programme areas under health systems.
The WHA in its 66th session in May 2013
discussed eHealth standardization and
evaluation. The Assembly adopted a resolution (WHA66.24) [5] which reiterated the
importance of eHealth and recalling the
previous WHA resolution on eHealth of
2005 mentioned above. The 2013 resolution stated in its preamble that “Emphasizing that scientific evaluation of the impact on health care outcomes of health information systems based on information
and communication technologies is
necessary to justify strong investment in
such technologies for health; and that
“Highlighting the need for national
eHealth strategies to be developed and implemented, in order to provide the necessary context for the implementation of
eHealth and health data standards, and in
order that countries undertake regular,
scientific evaluation” requested the Director-General of WHO “to provide guidance
and technical support, as appropriate, to facilitate the coherent and reproducible
evaluation of information and communication technologies in health interventions,
including a database of measurable impacts
and outcome indicators”.
WHO Global eHealth Evaluation Meeting held in Bellagio, Italy in 2011 [6] issued
a call to action which stated that “to improve health and reduce health inequalities,
rigorous evaluation of eHealth is necessary
to generate evidence and promote the ap-
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propriate integration and use of technologies”.
WHO and the International Medical Informatics Association (IMIA) published a
special theme issue of the Bulletin of the
World Health Organization (May 2013)
[7]. This theme issue highlights what has
been learnt from eHealth projects throughout the world in terms of feasibility, acceptance and impact on processes and concluded that “The recipe may seem familiar
and replicable, but the proof is in the
pudding, in the clear demonstration that
eHealth can result in economic benefits
and improve health outcomes. Programme
evaluators and implementers face the challenge of generating such evidence, a prerequisite for the widespread adoption of
eHealth” [8].
WHO and its member states and
partners have demonstrated commitment
to evaluation and to creating the evidencebase for eHealth. This commitment has
been translated into a number of actions as
elaborated above and through the work of
the Organization in countries and in
project implementation. Monitoring and
evaluation is an integral part of the work of
the WHO which aims at improving performance, accountability and learning.
The paper (Evidence-based Health informatics: how do we know what we know)
has provided an excellent overview of the
issues surrounding evaluation of health informatics activities and projects. It also
provided a vision and set of challenges to
evaluation of health informatics. The call
for action towards the end of the paper also
provided an excellent basis for interested
institutions to go forward in a collaborative
manner.

1.2 The Issues
Commenting on this paper is not meant to
criticise any of its parts or any parts of the
literature cited in the paper. It is meant to
shed further light on the issue from another perspective considering the experience of WHO in supporting eHealth planning and implementation and the commitment the Organization and its Governing
Bodies have expressed to support eHealth.
Taken the above into consideration, I
would like to share the following points:

1. The paper did not present a definition
or scope of what health informatics
really means and/or covers. The way the
term is used gives the impression that
it’s about care delivery to patients (individual care). If this is the case then this
doesn’t represent all what information
and communication technology (ICT)
can potentially offer to improve health
outcomes, including health education,
palliative care, access to literature, etc.
The WHA definition of eHealth provides a comprehensive framework of the
area of work and can be used as a basis
to establish a knowledge domain. Looking into the other terms and concepts
such as medical informatics, clinical informatics, public health informatics,
consumer informatics, telemedicine,
telehealth, Health IT, etc. makes health
informatics, as a concept, look short of
being inclusive of all these. The issue is
not the terminology, as such. The issue
is the huge diversity of activities and
projects that may fall under this umbrella term or that. This makes evaluation
much more difficult and complicated.
Evaluating a health web site on the Internet is, for sure, different form evaluating an electronic health record system
or a hospital management information
system or a public health campaign
using mobile technology. They all contribute, supposedly, to improving the
health of people (public or individual
health), but in different ways. Therefore,
call to action in the paper to develop a
taxonomy of health IT system is important and should be taken forward in
order to remove ambiguity and offer
consistency in support of comparisons.
2. eHealth has been suffering from the
“pilotitis” disease for a very long time.
What we see in many counties is
eHealth projects externally funded as pilots. These pilot projects extend from
few months to few years. The pilot is
supposed to provide a basis for learning
and scaling up. These projects are evaluated, in some cases, but only as pilot
projects and to get more funding to extend the pilot rather than to sustain and
scale up. This type of evaluation has not
resulted in learning and building the
evidence as the conditions for imple-

mentation, monitoring and evaluation
are not meant for that. Many pilots do
not even include evaluation as part of
their budgeting cycle. Worse than this
when the activity is not a pilot it is run
as a project to avoid legal barriers and to
avoid accountability. The call to register
evaluation and research activities can
improve learning and build the evidence
base.
3. Weak or absence of evaluation culture.
The paper rightly cited evidence and
provided recommendation for action
regarding education and training of
health informatics professionals on
evaluation. The issue is not only the
human capacity to evaluate or manage
evaluation activities in eHealth. The
issue goes much beyond that as the
evaluation culture is either weak or does
not exist. There is fear from evaluation
because failure is not reportable. Major
eHealth projects are externally funded,
especially in low and middle income
countries. These projects, in many cases,
are not only funded by external donors,
but also managed by the same. In other
cases driven by the industry. These projects are not demand-driven. They offer
solutions looking for problems. Evaluation becomes a cosmetics, nice to have
and not a necessity. The fear from evaluation has resulted in complacency, lack
of transparency and lack of accountability. Monitoring and evaluation is essential in project management. In the absence of accountability and willingness
to learn, unlearn and share lessons and
best practices, evaluation suffers.
4. The paper rightly mentioned in two locations that “Health IT interventions are
socio-technical”. This is true as eHealth
is multidisciplinary by nature. It involves in addition to health scientists,
researchers and practitioners (in a most
generic sense) information and communication technology infrastructure
experts, social scientists, behavioural
scientists, psychologies, information
science and management. Implementing an eHealth project successfully
requires a multi-stakeholder approach
and meaningful engagement by all these
specialists. Outcomes of intervention by
professionals from these different disci-
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plines are measured in many different
ways. Performance of computer hardware/software, network throughputs
and amounts of data generated and exchanged cannot be measured in the
same way as measuring the performance of a software based on acceptance
by health practitioners or computer engineers or sales people. Let alone using
evidence-based medicine methods to do
the evaluation including randomized
controlled (clinical) trials. Evaluation of
health informatics projects and creating
evidence have to be considered in a different way. A new methodology needs
to be developed and adopted away
from, but benefitting form, the (randomized) controlled trials model, which
has been criticized by many anyway.
5. Evaluation of health IT or eHealth has
been focussing on the economic value of
IT applications in health and looking for
the return on investment. The patient
safety concerns have not been widely
addressed, especially that health IT is
not only related to patient care and
clinical applications. eHealth has the
potential to reduce cost, improve quality
of services, empower communities and
individuals and improve equity to access
to health information and services. Applying the evidence-based model (clinical trials to generate and synthesise evidence (systematic reviews) when the
“treatment” or the “intervention” is not
targeting an individual becomes very
risky. Similar situations are faced when
building and synthesizing the evidence
related to environmental health and
health systems, as an example.

1.3 Conclusion
In conclusion, evaluation of health informatics, eHealth or health IT and building the evidence and knowledge base are
prerequisites for proper and seamless integration of ICT in healthcare delivery.
Healthcare is an information-intensive sector that requires deployment and use of the
information and communication infrastructure in an efficient, cost-effective and
safe manner. The proof is in the pudding.

2. Comment by L. Hanmer
The paper by Ammenwerth [1] reflects
more than a decade of work focussed on
evaluation of health information technology (HIT) applications, including the development of guidelines and other support
mechanisms to encourage health informatics practitioners to evaluate their activities. The paper makes a strong and convincing argument for evidence-based
health informatics, provides a comprehensive and very valuable overview of HIT
evaluation activities and tools, and includes
concrete proposals for improving HIT
evaluation.
From the review of HIT evaluation activities as reflected in published literature,
as befits an academic discipline, it is clear
that there has been only limited reporting
on evaluation experiences to date. As the
author indicates, the limited published literature is likely to reflect a combination of
lack of reporting on some evaluations
which have been carried out, and lack of
evaluations of HIT implementations. An
additional reason for the limited number of
identified evaluation studies could be a reflection of the challenge of defining the
criteria to be used to identify evaluation
studies in the published literature, given
the wide range of HIT applications, and the
differing frameworks used to inform evaluations of HIT implementations.
The issue of selection criteria is reflected
in the fact that a 2012 scoping review of the
impacts of eHealth on the outcomes of care
in low- and middle-income countries by
Piette et al. [9] is not included in the
UMIT/EFMI Health IT evaluation database referenced by Ammenwerth [10]. This
paper includes a review of primary health
care applications, and refers to the need for
further evaluation of the large-scale HIT
implementations in multiple low- and
middle-income countries. It has only very
limited referencing in common with the
Ammenwerth paper, reflecting the complementary rather than overlapping foci of the
two reviews.
A recent evaluation of EHR implementation impact and contingency factors by
Nguyen et al. published in 2014 (and therefore overlapping in time with the Ammenwerth presentation on which the paper is

based) [11] uses models from the information systems (IS) success literature, modified for the HIT environment, as the
framework for the review. The review
covers a wide range of HIT evaluation
studies, including primary health care applications and EHR implementations in
multiple countries. Another 2014 paper by
authors from several countries reports on a
rigorous systematic review of the effectiveness of computerised decision support systems linked to EHRs [12]. Both of these
papers have some overlap in referencing
with the Ammenwerth paper, but also include multiple unique references, again reflecting differences in focus of the three reviews.
Since the UMIT/EFMI database [10]
has not yet been updated for 2014, it is not
clear whether the two reviews of HIT
evaluation studies focussed on EHRs [11,
12] would have been included, based on
current selection criteria for inclusion. It is
worth noting that none of the papers [9],
[11] and [12] refers to the comprehensive
HIT evaluation and evaluation reporting
guidelines GEP-HI and STARE-HI respectively, which could have been expected of
review papers on the impact of HIT applications on outcomes of care, although each
of these papers does follow a (different) defined method or framework.
These examples illustrate the fact that,
in a wide field like health informatics, it is
possible that available evidence is missed
due to the wide range of topics, foci and
implementation environments which could
be included under the umbrella of evidence
related to the (positive or negative) impact
of HIT implementation. Existing guidelines such as GEP-HI and STARE-HI seem
not to be used as widely as they could be,
reflecting missed opportunities to ensure
the completeness and rigour of HIT implementations, although other guidelines and
frameworks could also be appropriate for
use, depending on the focus of the HIT applications being evaluated. In future, metaanalyses of reviews of HIT implementation
evaluations could provide the opportunity
to reflect the full breadth of applications
and application environments of HIT, as
they affect the health services and systems
which they support.
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3. Comment by R. Hussein
The paper published in Methods – entitled
“Evidence-based Health Informatics: How
do we know what we know?” [1] – provides
a comprehensive approach towards evidence-based health informatics. The identified challenges and the corresponding
need of action will definitely address the
problem of lacking of well-designed evaluation studied in health IT. To complete the
picture, we will also need a benchmark to
measure the progress of evidence-based
eHealth while achieving its ultimate goals
in tackling the health systems challenges.
The current global interest of realizing the
Universal Health Coverage (UHC) by 2030
qualifies UHC to be the optimal benchmark for the evidence-based practice of
eHealth. Especially, the dedicated efforts of
the international organizations – mainly,
the World Health Organization (WHO),
and the World Bank (WB) – have led to
position UHC as one of the goals of the
post-2015 development agenda [13].
UHC has been defined as “the desired
outcome of health system performance
whereby all people who need health services
(promotion, prevention, treatment, rehabilitation and palliation) receive them, without
undue financial hardship” that was committed to be achieved by all WHO member
states by the year 2030 [14]. Accordingly,
the framework for monitoring UHC progress – that will be a part of a comprehensive
framework for monitoring national health
system performance- categories the UHC
measures and indicators into the following
[15]:
1. Coverage of essential health services –
in terms of relevance, quality and availability
2. Coverage of financial protection
3. Equity in coverage
Consequently, UHC requires efficient
health systems in which eHealth can play
an essential role in strengthening their
functionalities [16], through:
i) connecting various health information
systems, and
ii) providing the healthcare domain with
telemedicine, mHealth and eLearning
applications.

At the practical level, the evaluation study
of the International Development Research
Centre’s (IDRC’s) projects on the eHealth
research portfolio in health systems- performed in Low- and Middle-Income
Countries (LMICs) from 2005 to 2010 –
stated that “the majority of the program implementation and intervention evaluation
focused on process improvement and its potential impact on health outcomes and overall quality of care” [17]. Despite the challenges in measuring the influence of
eHealth interventions to health status outcomes, the IDRC’s eHealth projects have
shown a number of significant outcomes
covering the evidence contributing to potential outcomes, process outcomes, and
health status outcomes [18].
In addition, recent publications have
shown the potential of mHealth in i)
strengthening health systems through utilizing 12 common mHealth applications
[19], ii) prioritizing integrated mHealth
strategies for UHC [20], and iii) Harnessing mHealth to overcome health system
constraints and achieve UHC [21]. The described mHealth and ICT framework – developed by WHO, the Johns Hopkins University Global mHealth Initiative, the
United
Nations
Children’s
Fund
(UNICEF), and frog Design – mainly targets the reproductive, maternal, newborn
and child health (RMNCH) in low settings.
However, we still need to develop a generic
framework for eHealth interventions in
health systems to answer the following
questions, utilizing a similar approach described in [21]:
• When should eHealth applications be
applied within the health systems?
• What functions of the health systems
are being strengthened?
• Which health constraints are being
overcome?
• How are eHealth applications applied,
i.e., identifying technology function,
use, purpose?
• Where do eHealth applications interact
with policymakers, healthcare providers, payors, and patients?
• To which extent would eHealth be able
to realize UHC? This can be achieved
through benchmarking the eHealth evidence indictors (either direct or proxy)

of strengthening the health systems
against the UHC monitoring indicators.
Building on the proposed need for action
described in [1], the health informatics
curriculum should also reflect the need of
better understanding of the role health systems in overcoming the global health challenges. This will necessitate addressing the
different aspects affecting complex health
systems, namely, the social, political, economic and environmental factors [6].
Moreover, future health informaticians
should be able to evaluate eHealth evidence
in health systems, monitor the progress toward UHC, and efficiently conduct health
systems and policy research [22].
Furthermore, it is necessary to develop a
portal for eHealth evaluation evidence that
should be also maintained by an independent and international health informatics
organization. Through this platform, best
practices in eHealth implementation as
well as eHealth evaluation guidelines can
be shared worldwide. However, it is recommended to automate the entry process of
the best practices to encourage the researchers to add their expertise in standardized-user friendly formats. Additionally,
the evaluation guidelines should be automated and provided in an interactive mode
to facilitate their understandability and
adoption at global scale.

4. Comment by F. Magrabi
It is no longer a question about whether or
not transformations of our healthcare delivery systems to improve quality and safety
will involve information and communication technology, but rather how best
those technologies can be harnessed to
meet the needs of patients and clinicians.
Evaluation is then central to designing and
assessing the effects of these informatics interventions. In this paper Ammenwerth reviews progress towards improving the evidence base for informatics interventions –
timely, because these interventions are integral to transformations of care delivery
[1].
Ammenwerth, building on previous reviews, provide an up-to-date roadmap
from her reflections on the literature and
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Figure 1 The information value chain: creating and accessing information may not always lead to a
change in clinical processes and outcomes because there are many steps in the information value chain
that links system use to final outcomes. At any step in the chain the expected utility can be calculated by
combining event frequency with event value (or utility). The number of events is higher earlier in the
value chain (from Coiera 2015) [25].

her own experiences. For novices, the
paper provides an extensive list of references to textbooks and guidelines for designing, conducting and publishing evaluation studies. For those more expert there
is a useful report card on international efforts currently underway to address a
number of challenges previously discussed
in the literature [23, 24].
These include initiatives to: improve the
quality of evaluation studies; address publication bias; enhance reporting quality; facilitate easy access to publications; conduct

systematic reviews and meta-analyses and
develop an evaluation curriculum for informatics trainees. There are also two additional challenges presented, namely those
relating to the translation of evidence into
practice and post-market surveillance.
These issues are by no means unique to
health informatics but are shared with the
broader discipline of medicine. The paper
usefully calls attention to methodologies
for synthesising qualitative research including meta-syntheses and meta-summaries.

Figure 2 Hypothetical profiles of expected utility for informatics interventions at each step of the information value chain (from Coiera 2015) [25]

While current efforts will improve the
conduct and reporting of evaluations this,
in itself, is unlikely to generate more evidence about effects on patient outcomes.
This is because, as Ammenwerth notes,
many informatics interventions usually influence decision-making and care process,
and any effects on patients are indirect. For
instance, a patient portal may facilitate
booking of appointments eliminating the
need to call a primary care clinic. An evaluation of this system may show improved efficiency in the process of booking appointments, high utilisation and patient satisfaction but we might find that there is no significant change in patient outcomes. This
may be because the portal has made no difference to the quality of care provided by
the clinic, which is already very high.
Limited evidence about outcomes may
therefore indicate a more fundamental
problem with our goals and expectations
when designing and evaluating informatics
interventions. Perhaps we need to reconsider our approach.

4.1 A New Decision-theory Based
Framework
Coiera has recently proposed a new decision-theory based evaluation framework
which offers a plausible way forward [25].
Informatics interventions are considered as
a ‘bundle’ of technology, process and workflow changes. He asserts that an information value chain connects use of technology
to final outcomes (▶ Figure 1). The chain is
initiated when a user interacts with a system. A subset of these interactions will
yield new information, and only some will
lead to a changed decision, and only some
decisions will see a change in the care process. Similarly, only a subset of process
changes may have an impact on patient
outcome. Evaluation can be undertaken at
each step in the value chain. But, as we saw
earlier, a good result at one step may not
translate into a good result at the next i.e.
improved efficiency in booking appointments via the portal may not have a significant effect on patient outcomes.
At each step in the value chain, the value
of information is essentially the, “difference
between the value of persisting with the
present state of affairs and the value to us of
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being able to embark on a new decision, influenced by new data”. For new data to
have a value, the information must be actionable in some way through changed
decisions or outcomes. For example, it is
possible to measure the value of a clinician
interacting with an electronic health record
to read the result of a patient’s blood glucose test that leads to a change in the management of the patient’s diabetes. The expected utility of this interaction is calculated using decision theory i.e. by combining event frequency (or probability) with
event value (or utility).
As one progresses down the value chain
there is an inherent asymmetry both in the
number of events at each step and in the
value of these events which needs to be
taken into account when designing and
evaluating interventions. For instance, the
number of times the clinician interacts
with the EHR is greater than the number of
times that interaction leads to a changed
decision. And not all changes in decisions
will lead to better outcomes. In general, the
number of events is usually higher earlier
in the value chain, while the value of individual events tends to be higher further
down the chain (▶ Figure 1). Using this approach Coiera proposes hypothetical profiles of the expected utility for a range of informatics interventions at each step of the
information value chain (▶ Figure 2). For
example, introduction of decision support
can provide information that directly improves clinical outcomes. In contrast, teleconsultation might improve the quality of
interactions but might not provide additional information over current practice
that changes clinical decisions.
Compared to previous evaluation
frameworks Coiera’s approach considers
informatics interventions at a more fundamental level, in terms of the information
they provide and the many steps through
which that information needs to transition
before changing outcomes [26–28]. It is
grounded in decision theory, which is
foundational to our discipline of health informatics, and offers a simple yet extremely
powerful way of quantifying the expected
utility of the interventions we design and
evaluate. Validity of this framework in term
of the effectiveness for design and evaluation, and the ways in which it can be ap-

plied, at each step of the information value
chain, are areas for further research.

4.2 Conclusion
Ammenwerth’s timely review has highlighted an urgent need to reconsider our
approach to evaluation which is critical to
designing and evaluating informatics interventions. As she explains: evaluation directly supports decisions about interventions and so it seems highly reasonable to
apply decision theory to the task.

5. Comment by A. Moen
Evidence for Next Practice
Building from sound evidence is an obvious responsibility and mission for any
field. In such pursuits questions, intentions
and chosen perspectives will distinguish
contributions and shape the accumulating
body of knowledge and experience that
constitutes valid evidence for advancement
of health informatics. I choose “information in medicine” to secure benefits for
clinical practice, professional accountability and patient safety, as a starting point.
The societal mandates for health care
with strong commitments to do no harm,
and the dynamic features of the judgment
based, formal and more informal, handling
of information by patients, populations,
health providers, or in health domains differentiate health IT from “commonplace”
information systems. Driving our evolving
field are efforts to articulate, represent,
evaluate, aggregate and disseminate content; data, information, knowledge and
wisdom, in our practices over time and for
different purposes [29]. Professional, contextual, cultural and personal knowledge
and expertise paint a complex picture of
health care, and call for a variety of up-todate resources for clinicians, patients and
their appointed significant others, as well
as managers and policy makers. This
implies differentiating health IT support
according to patient-specific, organization
specific and domain-specific activities [30].
In the elaboration of “evidence-based
health informatics” Ammenwerth [1] suggests sound evaluation studies as the major
strategy moving forward. Evaluations of

existing health IT take us some way to
document what happened in any sociotechnical system deploying Health IT.
However, relying on “summative and
formative” published evidence, from welldesigned, published and locatable evaluations studies of Health IT and then aggregated in systematic reviews and metaanalysis [1, p.14], as key resources, leaves
significant questions unanswered. Learning from discussions and experiences in
evidence-based medicine [31] suggests that
seeking foundation for well functioning,
evidence-based Health IT is not a trivial or
easy activity. Therefore, expanding the perspective and strategies to contribute inputs
to “evidence-based health informatics” will
be important as we move forward.
The dynamic nature of patient care, variety of treatment alternatives and specific
experiences are hard to control, model or
fully predict from an information science
or computer use perspective. Studies of
health IT interventions in fine-tuned, optimized socio-cultural health systems report
on guidelines that does not always apply,
and partial or too rigid regimes may actually end up detrimental to intended purpose(s). For example, the significance of
learned intermediaries [32], adjusting and
bending standards to achieve local relevance [33], or reports of unintended opportunity for harm to the safety of patients
or professional accountability [34], illustrates such concern. Standardization efforts
suggested by health IT experts could
contradict patient autonomy and professional accountability to ensure personalized treatment and optimized care for specific health problems.
Therefore, next practice requires us to
broaden our discussion of “evidence-based
health informatics” as we search evidence,
and embrace additional content and alternative perspectives. I believe we will be
required to differentiate the evidence according to purpose of activities, and concurrently expand repertoires to support patient-specific, organization-specific or domain-specific activities. This implies questions and methods that elicit operating
(often robust) strategies and mundane realities of everyday practices of professionals
as well as patients and citizens. To do so, we
could explicitly assess and document con-
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tributions to smoother patient trajectories,
for example if health IT lead to changes in
time to treatment and required resources,
safety, or quality of diagnostic work [35]. I
would further argue that we could achieve
more when such evidence is transformed
for design and planning, not just presented
as reports of implementation and evaluation of existing health IT. This could help
mitigate a) evolving, ambiguous, and even
contradicting professional knowledge, b)
accumulated expertise across constituencies, c) articulate patient experiences, and
d) techniques from information science,
organizational and management science, or
computer use.
Material from additional, still unanswered questions would broaden our
evidence for Health IT since insights from
design, planning and patient focused efficiency or effectiveness in clinical practice
would attend to patient needs, professional
differences, contextual cues and situational
considerations. Furthermore, seeking
methods to document health IT contributions to clinical processes and patient outcomes would complement current sociotechnical analyses, and help us do more
“right things right’ for patient engagement,
professional commitment to personalized,
high quality care, safety, and sound resource utilization. Going forward, this
would encompass evidence to support the
plethora of known, emerging and currently
unknown activities in citizens’, professionals’ or policy makers’ next practices
and requirements to health IT.

6. Comment by L. A. Moura
I thank the editors for inviting me to comment on Professor Ammenwerth’s “Evidence-based Health Informatics: How do
we know what we know?”. [1]. Let me make
it clear that my comments are more motivated by my own experience as a devote
health informatics practitioner and my
passion for the theme, rather than a scientific approach that, I am sure, will be thoroughly provided by other colleagues.
I have been lucky enough to work on
several aspects of “pure” Health and Biomedical Informatics, from designing and
implementing devices and systems for im-

mediate clinical use to deploying large
Health Information Systems in complex
settings. More recently, I became involved
in strategies for national and subnational
eHealth programs. As such, I have tried to
put together best practices that cover all aspects of health information systems deployment and assessment. In particular, I
extensively learned from and see great
value in the National eHealth Strategy
Toolkit published by WHO and ITU [36]
as it makes a systematic approach to designing and deploying such strategies.
The successful deployment of Health
Information Systems, especially in complex
environments, involves many more aspects
than those usually covered as part of health
informatics itself. Organizational aspects
such as investment, strategy, policies, regulation and governance have proven to be
key to the success or failure of such initiatives. It seems that, as a community, we
are more prone to explain failures than
thoroughly assess the overall environment
before starting large projects.
Given the complexity of our field, the
notion of “evidence” is often replaced by
that of “best practice”. Any large health informatics implementation project involves
change management, project management
(PMO), use of standards, training and
other factors. Successful health informatics
projects have used best practices to develop
and manage subprojects for each of these
aspects. However, even when those are
properly taken into account, it is impossible to be completely sure that success will
be attained.
It seems fair to say that health informatics is in its infancy, as a science. Not
until recently have we started evaluating
the uses of health informatics. Reports of
unsuccessful projects in health informatics
are obviously useful for us to learn what to
avoid. However, in our field, success is
clearly more difficult to identify than failure. Failure can happen at very early stages
of a project. It suffices that just one out of
several components fails. Success, however,
needs a great deal of time to be recognized.
When considering the impact of health informatics to patient treatment and outcomes, identifying success is certainly even
more challenging, as years may be required
to gather solid evidence of success. Getting

data to define a baseline before starting a
health informatics project is often challenging, as systematic data collection is frequently the aim of the new initiative and
thus data may not be available at the time
of deployment. Because of that, we tend to
measure partial results such as increases in
productivity, in availability of services or in
reach, as indicators of better health care delivery and, axiomatically, of better care and
better health.
I agree with Elske that our community
needs to create a proper framework for
gathering and distributing information on
evidence in health informatics. My understanding is that this needs to recognize the
importance of the environment around
each deployment. We need also to encourage serious research around the impact of
the environment on success. It has been
shown that innovation in strategies brings,
in the long run, much more value than innovation in products or services [37]. In
my view, this fits as a glove to health informatics. When dealing with large health
informatics projects, we have learned to
understand the need for infrastructure, capacity building and even change management, but we often overlook aspects such
as governance, investment, will to change
and emotional room for change, stakeholder analysis, policies and regulation. For
health informatics to be closer to a science
our community needs to embrace the challenge of considering all these aspects in our
research.
As president of IMIA, I really hope we
can promote an environment for this discussion to happen. I thank Professor Ammenwerth for her paper. It gives us motivation to carry on promoting this essential
discussion.

7. Comment by H. A. Park
In the beginning, information technology
(IT) in healthcare was introduced mostly
by the hype from academia, the IT industry
and government based on the assumptions,
that health informatics applications reduce
overall cost of healthcare, improve multiple
inefficiencies in the healthcare system and
improve the quality of healthcare, which in
turn would improve patient safety. As use
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of health informatics applications is becomming widespread, decision makers are
seeking best evidence to justify their decision to introduce health informatics applications. Unfortunately, there is a lack of
evidences because what, how, and when to
measure benefits, of health informatics applications were not well defined.
Dr. Ammenwerth [1] discussed challenges and needs for action to build evidence to support a decision with regard to
the selection, implementation, and use of
health informatics applications from evaluation studies to systematic review and
meta-analysis, and finally translation into
practice. They are quality of evaluation
studies; publication bias; reporting quality
of evaluation studies; identifying published
evaluation studies; systematic reviews and
meta-analyses; training health IT evaluation experts; translating evidence into
health practice; and post-market surveillance for unintended consequences.
Key to evidence-based health informatics is a good health information system that is accessible to the authorized
users, provides accurate information, and
is easy, flexible, and secure to use [38]. Information from a good information system
should be understandable, relevant, complete, available, reliable, concise, and timely
to the users [38]. However, the information
Table 1

is not desirable if the solution is more
costly than the problem. Thus, the cost of
gathering data and processing it into information must be weighed against the benefits derived from using such information.
Dr. Ammenwerth introduced different
types of studies to generate evidences for
health informatics to for examples, formative
or summative evaluation studies, and
evaluation studies depending on the life
cycle of health IT. There are a wide variety
of measures available to evaluate the benefits of health information systems such as
user adoption and attitude measures, clinical process measures, workflow impact
measures, financial impact measures, and
patient outcome measures. The success of
health information system implementation
can be evaluated by user satisfaction, time
required to document the delivery of care,
accuracy and completeness of documentation, monitoring the use of transcription
services, verbal ordering, COPE by authorized providers, and secure messaging by
patients over time [39]. However, evaluation measures to support a decision with
regard to the selection, implementation,
and use of health information systems
should come from the pilots, early use
phase, or routine use phase of the life cycle.
I would like to group the evaluation
measures published in the literatures by the

key beneficiaries of healthcare IT (healthcare providers, patients, and administer
/insurer), and the intended benefits of the
health information applications (improve
efficiency, improve quality of care, and reduce cost). These benefits sometimes can
be mismatched between who pays for the
health IT and who accrues benefits from
the use of the health IT. One extreme
example would be a hospital’s implementation of a health IT system that averts readmission. In this case health IT decreases
hospital revenues, even though the health
IT implementation has a net cost-savings
from a societal perspective. Thus, the benefits need to be considered from a different
point of views.
The cost of implementing a health IT
must be weighed against the benefits derived from using the information system.
Implementing a health information system
involves significant expenditures. Total
costs for a health information system may
include the investment to install the system, the costs of maintenance, and the “opportunity cost” for time lost by healthcare
providers in learning to use the system and
in adjusting patterns of work. Nonmonetary investment may also be an important
factor in whether healthcare providers will
be able to use the system effectively. One
such potential cost in health IT is cost as-

Evaluation measures by key beneficiaries and intended benefits

Beneficiaries Efficiency
Healthcare
providers

• Number of duplicated or unnecessary
•

diagnostics tests
Reduced use of radiological services

Quality of Care

• Nurses’ time spent on direct patient care
• Percentage of alerts or reminders that

Cost

resulted in desired action

• Harmful drug interactions or allergic
reactions to prescribed medicines,

• Adherence to recommended-care guidePatients

Administers/
Insurers

• Number of unnecessary visits
• Medication turnaround time in inpatient
•
•
•
•

lines

• Length of stay
• Medication error
• Reduction in hospital-acquired complications and infections

setting
Length of time required to process a lab test
or diagnostic image
Prescribing patterns of cost-effective drugs
Prescribing patters of preferred or formulary
medications
Increased capability to exchange information

• Administrative costs
• Overall cost of providing healthcare
• Cost of prescription drugs
• Cost of diagnostic tests
• Cost savings from shifting prescribing
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sociated with protecting the patients’ privacy. Health informatics applications are
not desirable if the system implementation
is more costly than the benefits.
Even though a health IT does not demonstrate its cost-effectiveness out right,
there is a significant potential benefit of
health IT that has been recognized recently.
That is its role in research on the comparative effectiveness of medical treatments [40]. Health informatics applications
generate a substantial amount of clinical
data, including medications, laboratory test
results, patient problems, allergies, notes,
visits, and life style and health behavior
items. Once patients’ identifying information has been removed and the data have
been standardized and assembled in a data
repository, these clinical data can be used
for research to generate evidence of medical treatments. The depth and breadth of
the clinical big data could provide morecomprehensive information about the outcomes of medical treatments than has previously been available. Knowledge gained
from the analysis of big data generated by
the health informatics applications might
not only help make the delivery of services
more efficient but also improve the quality
of health care leading to better outcomes
for the patients.
Dr. Ammenwerth stated in her conclusions that evidence-based health informatics is in its infancy. I hope there will
be more evaluations studies on the benefits,
and overall impact of health information
technology published in the near future, in
order to help combat hype with science.

8. Comment by P. Scott
8.1 To Implement, or Not to
Implement?
Ammenwerth [1] rightly highlights the disparity between aspirations and evidence.
Political expectations and commercial assertions about the benefits of health information technology are typically derived
anecdotally or ideologically rather than
from scientifically reliable evidence [41].
Clearly, this cannot mean that ambitious
innovation in health informatics should be
stopped. It is neither reasonable nor
necessary for every application to be

rigorously tested in every possible sociotechnical context before being ‘licensed’ for
use in the real world.
On the other hand, caution is required
when information systems are used to
make changes in processes of care. As with
innovations in direct care, there are both
optimistic and pessimistic approaches [42,
43]. The optimistic school of thought argues that promising interventions lacking
definitive evidence may be judiciously implemented, subject to concurrent evaluation of quality, cost and context. This
would seem to be a plausible analogy for a
health informatics innovation – as long as
there is a well-reasoned business case that
articulates the rationale for expecting the
intervention to deliver net benefits, and the
methods by which the impact will be assessed [44].
There are several broader contextual
factors that influence implementation
practice. Unlike direct care, health information technology (apart from medical devices in the European Union) is an unregulated domain. There is no country that
requires minimum qualifications or training for individuals to become health informatics practitioners. There is no legislation or regulation, other than the EU
Medical Device Directive, that controls
who can develop or sell what health IT
products. There are best practice methodologies for project management and
change management, but their adoption
and the effectiveness of their implementation is subject to organizational policy
and competence. Ammenwerth notes that
individual health informatics professionals
have ethical duties in the conduct of their
work, but the relative anarchy of the domain hinders consistent adoption of good
practice.

8.2 Evaluation Methodology
The first challenge that Ammenwerth
identifies is the quality of evaluation
studies. Arguably, most health informatics
deployments would qualify as “complex interventions” [45]: they involve “several interacting components”, are sensitive to local
contextual factors, difficult to assess using
experimental methods and often characterised by an opaque causal relationship

between the intervention and the outcomes
[46]. The UK Medical Research Council’s
guidance on complex interventions has
much to offer health informatics studies,
such as the potential of cluster randomised
trials (where the aim is to determine effectiveness, controlling for context [47]) and
the need for theory-based process evaluation that exposes the mechanisms of
change and their interaction with context
and outcomes [48]. The widely adopted
‘Theory of Change’ is a specific approach to
unpack the assumptions, rationale, preconditions, indicators and impacts of a
change programme [49], and seems to
offer a promising method for health informatics deployments. Perhaps the GEPHI guideline [50] should be expanded to
incorporate principles from these sources.
A further weakness of many health informatics studies, that Ammenwerth does
not directly highlight but which is implicit
in section 4.5, is the virtual absence of
measurement studies to validate instruments and outcome measures [51, 52].
Without such standardisation, the reliable
application of meta-analysis in health informatics remains an elusive goal.
As a final observation, it might be suggested that a ‘lite’ method could be proposed for projects that lack formal evaluation funding. This should become part of
the business case development process,
building on the ‘benefits realisation’ plan in
project management terminology [53]
How can the programme funders know
their anticipated business benefits have
happened (and not been outweighed by
unintended consequences) unless they
have some clear method of assessment?
Health informatics as a discipline would
benefit enormously if the implementation
experience of every project were captured
and shared. This need not be an onerous or
expensive add-on to project costs, but proportionate to the expected return on investment. This is currently lost evidence,
and we are poorer for that loss [54].

References
1. Ammenwerth E. Evidence-based Health Informatics: How Do We Know What We Know?.
Methods Inf Med. 2015; 54 (4): 298–307.

© Schattauer 2015

Methods Inf Med 4/2015
Downloaded from www.methods-online.com on 2016-01-01 | IP: 92.253.32.229
For personal or educational use only. No other uses without permission. All rights reserved.

317

N. Al-Shorbaji et al.: Discussion of “Evidence-based Health Informatics: How Do We Know What We Know?”
2. World Health Organization. World Health assembly resolution WHA58.28. Geneva: World
Health Organization, 2005 http://www.who.int/
ehealth/about/en/ [access on 21 April 2015]
3. World Health Organization. Proposed Programme
Budget 2014/2015. Geneva: World Health Organization, 2013 http://www.who.int/about/resources
_planning/A66_7-en.pdf?ua=1&ua=1 [access on
23 April 2015]
4. World Health Organization. Proposed Programme
Budget 2016/2017. Geneva: World Health Organization, 2013 http://www.who.int/about/resources
_planning/EB136_34-en.pdf?ua=1 [access on 23
April 2015
5. World Health Organization. World Health assembly resolution WHA66.24. Geneva: World
Health Organization, 2013 http://apps.who.int/gb/
ebwha/pdf_files/WHA66/A66_R24-en.pdf?ua=1
[access on 21 April 2015]
6. Call to action on global eHealth evaluation: consensus statement of the WHO Global eHealth
Evaluation Meeting, Bellagio, September 2011. In:
eHealth evaluation evidence. Bellagio: The
Bellagio eHealth Evaluation Group; 2011. Available from: http://www.ghdonline.org/uploads/
The_Bellagio_eHealth_Evaluation_Call_to_ActionRelease.docx [accessed 15 April 2015]
7. Bulletin of the World Health Organization. Special
theme issue: eHealth, Volume 90, Number 5, May
2012, 321–400. http://www.who.int/bulletin/vol
umes/90/5/en/ [accessed 15 April 2015]
8. Al-Shorbaji N, Geissbuhler A. Establishing an evidence base for e-health: the proof is in the
pudding. Bulletin, of the World Health Organization. V. 90, 5, http://www.who.int/bulletin/vol
umes/90/5/12–106146.pdf?ua=1 [accessed 20
April 2015].
9. Piette JD, Lun KC, Moura LA, Fraser HS, Mechael
PN, Powell J, Khoja SR. Impacts of e-health on the
outcomes of care in low- and middle-income
countries: where do we go from here? Bull World
Health Organ. 2012 May 1; 90 (5): 365–372.
doi:10.2471/BLT.11.099069.
10. UMIT, EFMI WG Eval. Health IT Evaluation Database. 2014 [accessed 01 May 2015]; Available
from: http://evaldb.umit.at.
11. Nguyen L, Bellucci E, Nguyen LT. Electronic
health records implementation: An evaluation of
information system impact and contingency factors. Int J Med Inform; 83 (11): 779–796.
doi:10.1016/j.ijmedinf.2014.06.011.
12. Moja L, Kwag KH, Lytras T, Bertizzolo L, Brandt L,
Pecoraro V, et al.. Effectiveness of computerized
decision support systems linked to electronic
health records: A systematic review and metaanalysis. A J Public Health. 2014; 104 (12): e12–22.
13. A new global partnership: eradicate poverty and
transform economies through sustainable development.Report of the High-level Panel of Eminent
Persons on the Post-2015 Development Agenda.New York: United Nations Publications; 2013.
Available at: http://www.un.org/sg/management/
pdf/HLP_P2015_Report.pdf [accessed 9 April
2015].
14. Hussein R. A Review of Realizing the Universal
Health Coverage (UHC) Goals by 2030:
Part 1– Status quo, Requirements, and Challenges. J Med Syst 2015; 39 (7): 254. doi:
10.1007/s10916–015–0254-y.

15. World Health Organization and World Bank Group
(2014) Monitoring progress towards universal
health coverage at country and global levels:
framework, measures and targets. Geneva: WHO.
Available at: http://www.who.int/healthinfo/uni
versal_health_coverage/en/ [accessed 9 April
2015].
16. Hussein R. A Review of Realizing the Universal
Health Coverage (UHC) Goals by 2030: Part 2–
What is the Role of eHealth and Technology?. J
Med Syst 2015; 39 (7): 255. doi:
10.1007/s10916–015–0255-x.
17. Mechael P. Evaluation of IDRC-supported eHealth
projects: final report. 2011 [cited 2015 Apr 10];
Available from: http://idl-bnc.idrc.ca/dspace/
handle/10625/46411
18. Sinha C, Garro-Strauss D. Research on eHealth
Across Health Systems: Contributions to
Strengthen a Field. In: Elder L, Emdon H, Fuchs R,
Petrazzini B, editors. Connecting ICTs to Development the IDRC Experience. Ottawa: Anthem
Press; 2013. Available at: http://idl-bnc.idrc.ca/
dspace/bitstream/10625/52228/1/IDL-52228.pdf
[accessed 9 April 2015].
19. Labrique AB, Vasudevan L, Kochi E, Fabricant R,
Mehl G. mHealth innovations as health system
strengthening tools: 12 common applications and
a visual framework. Glob Health Sci Pract. 2013
Aug 6; 1 (2): 160–171.
20. Mehl G, Labrique A. Prioritizing integrated
mHealth strategies for universal health coverage.
Science 2014 Sep; 345 (6202): 1284–1287.
21. Mehl G, Vasudevan L, Gonsalves L, Berg M, Seimon T, Temmerman M, Labrique A. Harnessing
mHealth in low-resource settings to overcome
health system constraints and achieve universal
access to health. In: Marsch LA, Lord SE, Dallery J,
editors. Behavioral Healthcare and Technology:
Using Science-Based Innovations to Transform
Practice. Oxford University Press; 2014. p 369.
22. Walshe K, McKee M, McCarthy M, Groenewegen
P, Hansen J, Figueras J, et al. Health systems and
policy research in Europe: Horizon 2020. Lancet.
2013; 382 (9893): 668–669.
23. Ammenwerth E, Schnell-Inderst P, Siebert U. Vision and challenges of Evidence-Based Health Informatics: a case study of a CPOE meta-analysis.
Int J Med Inform. 2010; 79 (4): e83–88.
24. Rigby M, Ammenwerth E, Beuscart-Zephir MC,
Brender J, Hypponen H, Melia S, et al. Evidence
Based Health Informatics: 10 Years of Efforts to
Promote the Principle. Joint Contribution of IMIA
WG EVAL and EFMI WG EVAL. Yearb Med Inform 2013; 8 (1): 34–46.
25. Coiera E. The guide to health informatics, third
edition: CRC Press; 2015.
26. Darking M, Anson R, Bravo F, Davis J, Flowers S,
Gillingham E, et al. Practice-centred evaluation
and the privileging of care in health information
technology evaluation. BMC Health Serv Res.
2014; 14: 243.
27. Eisenstein EL, Juzwishin D, Kushniruk AW, Nahm
M. Defining a framework for health information
technology evaluation. Stud Health Technol Inform 2011; 164: 94–99.
28. Yusof MM, Papazafeiropoulou A, Paul RJ, Stergioulas LK. Investigating evaluation frameworks
for health information systems. Int J Med Inform.
2008; 77 (6): 377–385.

29. Moen A, Knudsen LMM. Nursing Informatics –
decades of contributions to health informatics.
Healthc Inform Res 2013;19 (2): 86–92.
30. Moen A. Nursing Leadership when an Electronic
Patient Record System is Introduced in Norwegian
Hospitals [Doctoral Dissertation]. Oslo: University
of Oslo; 2002.
31. Greenhalgh T. Outside the Box: Why are Cochrane
reviews so boring? Br J Gen Pract. 2012; 62 (600):
371.
32. Koppel R, Metlay JP, Cohen A, Abaluck B, Localio
AR, Kimmel SE, et al. Role of Computerized
Physician Order Entry Systems in Facilitating
Medication Errors. JAMA 2005; 293 (10):
1197–1203.
33. Nes S, Moen A. Constructing standards – A study
of nurses negotiating with multiple modes of
knowledge. Journal of Workplace Learning 2010;
22 (6): 376–393.
34. Coiera E, Aarts J, Kulikowski C. The dangerous
decade. J Am Med Inform Assoc 2012; 19 (1): 2–5.
35. Hurlen P, Borthne A, Dahl FA, Ostbye T, Gulbrandsen P. Does PACS improve diagnostic accuracy in chest radiograph interpretations in clinical
practice? Eur J Radiol 2012; 81 (1): 173–7.
36. WHO-ITU National eHealth Toolkit, http://www.
who.int/ehealth/publications/overview.pdf?ua=1&ua=1, 2012.
37. Keeley L, Doblin Inc IBF. Venturing & Partnering,
February 2011. http://corporateventuringconference.com/2012/PRESENTATIONS/2011/04LarryKeeley.pdf
38. Winter A, Haux R, Ammenwerth E, Brigl B, Hellrung N, Jahn F. Health Information Systems:
Architectures and Strategies. 2nd ed. London:
Springer; 2011.
39. AHRQ. Health IT Evaluation Toolkit and Evaluation Measures Quick Reference Guides. Available
from: http://healthit.ahrq.gov/health-it-tools-andresources/health-it-evaluation-toolkit-and-evaluationmeasures-quick-reference.
40. Congressional Budget Office. Evidence on the
Costs and Benefits of Health Information Technology, May 2008. Available from: https://www.cbo.
gov/sites/default/files/05–20-healthit.pdf.
41. Scott PJ. Exploiting the information revolution:call
for independent evaluation of the latest English
national experiment. J Innov Health Inform. 2015;
22 (1): 244–249.
42. Crump B. Should we use large scale healthcare interventions without clear evidence that benefits
outweigh costs and harms? Yes. BMJ. 2008 Jun 7;
336 (7656): 1276.
43. Landefeld CS, Shojania KG, Auerbach AD. Should
we use large scale healthcare interventions without
clear evidence that benefits outweigh costs and
harms? No. BMJ. 2008; 336 (7656): 1277.
44. Song PH, McAlearney AS, Robbins J, McCullough
JS. Exploring the business case for ambulatory
electronic health record system adoption. J
Healthc Manag. 2011; 56 (3): 169–180.
45. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth
I, Petticrew M. Developing and evaluating complex interventions: the new Medical Research
Council guidance. BMJ. 2008; 337: a1655.
46. Lilford RJ, Chilton PJ, Hemming K, Girling AJ,
Taylor CA, Barach P. Evaluating policy and service
interventions: framework to guide selection and

Methods Inf Med 4/2015

© Schattauer 2015
Downloaded from www.methods-online.com on 2016-01-01 | IP: 92.253.32.229
For personal or educational use only. No other uses without permission. All rights reserved.

318

N. Al-Shorbaji et al.: Discussion of “Evidence-based Health Informatics: How Do We Know What We Know?”

47.

48.

49.

50.

51.
52.

53.
54.

interpretation of study end points. BMJ. 2010; 341:
c4413.
Liu JL, Wyatt JC. The case for randomized controlled trials to assess the impact of clinical information systems. J Am Med Inform Assoc. 2011; 18
(2): 173–180.
Moore GF, Audrey S, Barker M, Bond L, Bonell C,
Hardeman W, et al. Process evaluation of complex
interventions: Medical Research Council guidance. BMJ. 2015; 350: h1258.
De Silva MJ, Breuer E, Lee L, Asher L, Chowdhary
N, Lund C, et al. Theory of Change: a theorydriven approach to enhance the Medical Research
Council’s framework for complex interventions.
Trials. 2014; 15: 267.
Nykänen P, Brender J, Talmon J, de Keizer N,
Rigby M, Beuscart-Zephir MC, et al. Guideline for
good evaluation practice in health informatics
(GEP-HI). Int J Med Inform. 2011; 80 (12):
815–827.
Friedman C, Wyatt J. Evaluation methods in biomedical informatics. 2nd ed. New York: Springer
Verlag; 2006.
Friedman CP, Abbas UL. Is medical informatics a
mature science? A review of measurement practice
in outcome studies of clinical systems. Int J Med
Inform. 2003; 69 (2–3): 261–272.
UK Office of Government Commerce. Managing
Successful Projects with PRINCE2. London: Office
of Government Commerce; 2009.
Scott PJ, Briggs JS, Prytherch D. Health informatics – where’s the evidence? HI Now, 2010. 5
(1): 10–12. Available from: http://www.bcs.org/
upload/pdf/hinow-autumn-2010.pdf.

Addresses of the Authors
Najeeb Al-Shorbaji
World Health Organization,
20 Avenue Appia
Geneva 27, CH-1211
Switzerland
E-mail: shorbajin@who.int
Lyn Hanmer
Burden of Disease Research Unit and
WHO Collaborating Centre for the Family
of International Classifications
South African Medical Research Council
PO Box 19070
Tygerberg 7505
South Africa
E-mail: lyn.hanmer@mrc.ac.za
Rada Hussein
Biomedical Informatics Center of Excellence
Information Technology Institute (ITI)
Ministry of Communications & Information Technology (MCIT)
Smart Village, B 148, 28 Km Cairo-Alex
Desert Road
PO Box 12577
Giza
Egypt
E-mail: rahussein@mcit.gov.eg

Anne Moen
Institute for health and society
University of Oslo
P.O.Box 1130 Blindern
0318 Oslo
Norway
E-mail: anne.moen@medisin.uio.no
Lincoln Moura
Av Macuco 550/141
04523001 Sao Paulo
Brazil
E-mail: lamoura@uol.com.br
Hyeoun-Ae Park
College of Nursing & Systems Biomedical
Informatics Research Center
Seoul National University
28 Yongon-dong, Chongno-gu
Seoul 110–799
Korea
E-mail: hapark@snu.ac.kr
Philip Scott
School of Computing
University of Portsmouth
Buckingham Building
Lion Terrace
Portsmouth PO1 3HE
United Kingdom
E-mail: philip.scott@port.ac.uk

Farah Magrabi
Centre for Health Informatics
Australian Institute of Health Innovation
Macquarie University
Level 6, 75 Talavera Rd
Sydney, NSW 2109
Australia
E-mail: farah.magrabi@mq.edu.au

© Schattauer 2015

Methods Inf Med 4/2015
Downloaded from www.methods-online.com on 2016-01-01 | IP: 92.253.32.229
For personal or educational use only. No other uses without permission. All rights reserved.

