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Chapter  56

ABSTRACT

Although the conduction of feasibility analyses before executing comprehensive projects is often urged in 
literature, little standardization exists regarding actual approaches. In this chapter, the authors describe 
the practice of conducting a feasibility analysis of a decision-support knowledge platform in the Dutch 
primary care sector, and present recommendations for researchers and entrepreneurs performing simi-
lar projects accordingly. The research question, investigating how the feasibility of a decision-support 
knowledge platform in the primary care domain can be investigated, is answered by describing in detail 
the issues encountered during the process and included as COrETeSt-recommendations: the investiga-
tion of conceptual, organizational, economic, technological, and societal aspects comprises an extensive 
feasibility analysis in the primary care domain.
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1. INTRODUCTION AND 
BACKGROUND

Whenever conducting comprehensive projects, 
it is common practice for researchers and entre-
preneurs alike to investigate the risks that may 
threaten their feasibility beforehand. Although 
definitions vary, the aim of feasibility studies is 
generally understood as objectively and rationally 
determining projects’ risks and ultimate viability. 
Various studies define feasibility analyses in simi-
lar terms, from a tool “to determine if a business 
opportunity is possible, practical and viable” to 
“a controlled process for identifying problems and 
opportunities, determining objectives, describing 
situations, defining successful outcomes and as-
sessing the range of costs and benefits” (Hoagland 
& Williamson, 2000; Thompson, 2005).

Feasibility studies are designed to show how 
ventures would operate under a controlled “set of 
assumptions”, testing “such factors as the technol-
ogy used, financing, marketing, and so on” (Mat-
son, Brockhouse & Wadsworth, 2010). Based on 
these studies entrepreneurs can identify potential 
pitfalls and adjust their plans accordingly. Aside 
from the results’ practical implications, benefits 
may also include proved economic viability and 
thus influence prospective investors.

While the initial costs of conducting feasibil-
ity analyses may discourage entrepreneurs from 
doing so, their application is widely propagated in 
literature: start-up ventures’ limited success rates 
are often quoted to stress the benefits of testing 
their feasibility in advance (Matson et al., 2010; 
Thompson, 2005). As Matson et al. (2010) state: 
“The study is usually the first time in a project 
development process that many key pieces and 
information about the project are assembled into 
one overall analysis. The study must show how 
well all of these pieces fit and perform together.” 
Feasibility studies should be carried out before 
starting work on the actual project; estimations 
regarding the time their conduction should take 
vary, but “a good rule of thumb for the feasibility 

analysis step for most development projects is 3 
to 6 months” (Matson et al., 2010).

Feasibility studies are common in the fields 
of medicine and IT (Timpka, 1989; Venkat et al., 
2010). And even though much literature urges 
for the conduction of feasibility analyses, little 
standardization exists regarding the actual ap-
proach that should be taken. No proven methods 
have been proposed as step-by-step procedures for 
performing feasibility research. Even though this 
apparent lack of formalization remains unattended, 
various authors have proposed frameworks that 
aid entrepreneurs and researchers in determining 
which aspects to investigate. The most structured 
one of these is the feasibility analysis that Stair 
and Reynolds (2008) describe as part of the Sys-
tems Development Life Cycle. The TELOS, an 
acronym for its factors of interest, comprises the 
areas of technical, economic, legal, operational, 
and schedule feasibility. Other studies on feasi-
bility include similar components, often based 
on the authors’ areas of expertise. Hoagland and 
Williamson (2000) greatly extend the economic 
and operational areas, including factors such as 
organizational and marketing aspects. Matson et 
al. (2010) describe various practical consider-
ations regarding studies’ approaches (especially 
applicable in their field of agriculture), includ-
ing consultants’ independency and stakeholders’ 
interests.

1.1. Research Approach

1.1.1. Research Question

This paper documents the process of conducting 
a feasibility analysis of an IT system in the field 
of medical informatics, thereby attempting to 
add to the apparently limited body of knowledge 
available in this field. The research question 
that will be investigated is the following: how 
can the feasibility of a clinical decision-support 
knowledge platform in the primary care domain 
be investigated?
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In this question, the authors follow the defini-
tion of clinical decision-support systems by Osher-
off et al. (2007) that they are software programs 
that “provide clinicians, staff, patients, and other 
individuals with knowledge and person-specific 
information, intelligently filtered and presented 
at appropriate times, to enhance health and health 
care.”

As is evidently illustrated in the text above, 
the concept of feasibility is interpreted differently 
throughout different fields and only revolves 
around certain core elements. In the project 
described in this chapter, the authors focus on in-
vestigating substantive, non-commercial aspects. 
As such, business modeling and related aspects, 
such as marketing, are excluded; in the same 
vein, testing solutions’ potential effectiveness by 
implementing early versions in test environments 
is not covered either.

As will be described in more detail below, the 
final approach pursued consisted of action research 
employing a variety of methods. As a result of the 
choices mentioned above, the feasibility analysis 
will mainly encompass economic, organizational 
and, to a lesser extent, technological aspects. The 
creation of a conceptual model will be covered as 
well, as its compatibility with the ones created for 
the different aspects is essential to the conduction 
of a successful feasibility study.

1.1.2. Validity and Reliability

The results presented in this chapter were reached 
through a process conventionally called action 
research. In an early paper on this topic, action 
research was defined as “diagnosis of a social 
problem with a view of helping improve the situ-
ation” (Blum, 1955). Action research is closely 
related with the postmodern school of thought 
and is based on the assumption that “complex 
social interactions cannot be reduced for mean-
ingful study” (Baskerville, 1999). Following a 
holistic approach, human organizations should 
be studied within their contexts, not by isolating 

their parts (Checkland & Holwell, 2007). When 
the researcher then intervenes into the research 
setting, he becomes part of the study, resulting 
in “the realignment of the roles of researcher and 
subject into more collaborative and synergistic 
forms” (Baskerville, 1999). Consequently, action 
research is well-suited to reflectively exploring 
processes in which the researchers’ and actors’ 
roles overlap, such as feasibility analyses.

Having originated from the positivist school 
of thought, the use of the concept of validity in 
action research has been disputed (Reason & 
Bradbury, 2006); as Kvale (1989) contemplates, is 
it legitimate to “fit the qualities of action research 
into a traditional discourse about validity whose 
concerns have little to do with those of action 
research?” Although replicability, a traditionally 
important criterion of validity in positivist thought, 
is infeasible in action research, Checkland and 
Holwell (2007) argue for the importance of the 
study’s recoverability. Following that construct, 
researchers should “make clear to interested ob-
servers the thought processes and models which 
enabled the team to make their interpretations 
and draw their conclusions.” This construct will 
provide the research a certain validity that does 
not match the concepts of the positivist school, 
but is nonetheless stronger than mere plausibility. 
In this project, this construct was operationalized 
by determining in advance the study’s scope and 
the fields to be investigated. Furthermore, the 
authors strived to describe in as much detail as 
possible the thought processes employed to make 
decisions and determine consequent steps.

1.1.3. Research Methods

When researching any type of phenomenon, se-
lecting the appropriate method for the intended 
purpose is essential. While qualitative and quan-
titative methods are often stated as being clear 
opposites of each other, they both come with their 
specific advantages and shortcomings. Qualita-
tive approaches, grounded in understanding phe-
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nomena in their context-specific settings without 
employing means of quantification, are ideal for 
exploring new fields or stakeholders’ opinions. 
Quantitative research, based on employing ex-
perimental methods and statistical analysis to test 
hypothetical generalizations, can be employed 
to test the applicability of claims among wider 
populations (Golafshani, 2004).

While action research traditionally employs 
mainly qualitative methods, in this project quan-
titative survey results were used as well. In a 
feasibility study, where both non-quantifiable 
details of a field need to be investigated and sheer 
numbers are required, such a combination can 
prove fruitful.

In the POMP project the initial approach was 
to explore the field of decision-support systems 
and to examine to what extent they had been 
employed in the medical area; a literature study 
was conducted for this purpose. In an early phase, 
stakeholders were interviewed to determine their 
views regarding the facilitation of the medical 
method through IT. Results of these sessions were 
used to create and distribute a survey among five 
hundred physicians, regarding their opinions on 
the use of specific IT systems in medicine. The 
process itself was described by retrospectively 
collecting and analyzing documents, including 
research journals, reports, papers, and interview 
results.

1.2. Case: Prescribing Optimization 
Method Platform (POMP)

The different aspects of the IT system of which the 
feasibility has been analyzed in the research phase 
prior to the writing of this paper will be explored 
into detail throughout the text. An introduction 
to the system, the field in which it operates, and 
the problems it aims to solve is presented below.

In the Netherlands, seventeen percent of the 
chronically ill use more than five different drugs 
permanently; half of these patients are over 

seventy years of age (Stichting Farmaceutische 
Kengetallen, 2005). Although this polypharmacy 
is often unavoidable, it significantly increases 
their chances of hospitalization. Problems often 
associated with polypharmacy are, among oth-
ers, an increasing risk of adverse effects, under-
prescribing, decreased adherence to daily doses, 
and overtreatment due to increased medication use 
(Frazier, 2005; Björkman, Fastbom, Schmidt & 
Bernsten, 2002; Shi, Mörike & Klotz, 2008; Sloane 
et al., 2004; Wright et al., 2009; Claxton, Cramer 
& Pierce, 2001; Kuyuma, Endo & Umegaki, 2000; 
Steinman et al., 2006).

Recognizing these problems, the Prescribing 
Optimization Method (POM) was devised, a six-
step routine through which General Practitioners 
(GPs) can optimize the prescriptions of patients 
experiencing polypharmacy. During tests use of 
this method significantly increased the relevance 
of their prescriptions (Drenth-van Maanen, van 
Marum, Knol, Van der Linden & Jansen, 2009).

Currently, the development of a POM Platform 
(POMP) is being researched, within a vision of 
optimizing and capitalizing the POM through the 
use of information and communication technology. 
Through the decision-support platform, GPs are to 
be advised on how to prescribe in patient-specific 
cases; advice will be based on proven clinical inter-
actions between drugs, compatibility of medicine 
with patients’ other diseases, and best practices 
extracted through knowledge management.

2. CONCEPTUAL FEASIBILITY

2.1. Problem Exploration

An early step in any feasibility study is the explo-
ration of the problems that the intended venture 
is meant to solve. Even if the original foundation 
is based on sound scientific analyses, such as in 
the case of the POMP project, the change in scope 
when investigating a technological application 
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may require additional study to accommodate the 
different perspective. Both literature studies and 
expert interviews are well-equipped methods for 
this step, as they can be used to identify determi-
nants relevant to the field.

As mentioned above, in the POMP project the 
literature analysis on which the original medical 
method was based showed that a major problem 
lies in patients’ use of multiple drugs. The claims 
on hospitalization made earlier were investigated 
into more detail to determine what steps in the 
prescription process specifically caused them; this 
revealed that a significant amount of them were 
caused by various, especially procedural, factors. 
With regard to polypharmacy, seven percent of 
errors were generally attributed to procedural 
factors; these included incomplete information 
on patients’ medical histories, inadequate com-
munication between health professionals, and 
errors due to time restraints or carelessness.

After identifying into detail the problems and 
their causes and possible solutions, the extent to 
which they are being recognized in the applicable 
field can be investigated. Through additional lit-
erature analysis experiences regarding the practical 
occurrences of the problems can be learned; in the 
case of the POMP, papers containing interview 
results from physicians showed that they recog-
nized the problems of polypharmacy; for example, 
they indicated often feeling obliged to prescribe 
medicine even if they knew the patient’s situation 
did not demand it.

In order to identify the magnitude of the 
awareness of the problems, quantitative data can 
be beneficial. If this sort of data is not readily 
available from earlier published papers or statis-
tics agencies, surveys are appropriate methods to 
gather it. People likely to experience the inves-
tigated problems should be asked to what extent 
they recognize them and, if applicable, what they 
do to avoid or limit them. In the POMP project, 
a survey was distributed amongst general practi-
tioners that included questions on this. The 184 

respondents indicated recognizing many of the 
problems with their patients and consequently 
answered positively to the concept of the POMP. 
They also indicated using various (software) tools 
to contain the problems.

Having explored and quantitatively established 
the medical aspects of the problem, the information 
science approach was researched. The uniqueness 
of the proposed project can be determined by 
exploring what similar systems have already been 
developed regarding this problem. In the primary 
care field the introduction of decision-support 
systems is often advocated, as they can, if cor-
rectly implemented, significantly improve GPs’ 
prescriptions (Anton, Nightingale, Adu, Lipkin & 
Ferner, 2004); literature analysis showed that under 
more exaggerated expectations of those systems by 
users can cause disappointment and disuse (Mor-
ris, Savelyich, Avery, Cantrill & Sheikh, 2005). 
In a more general sense, authors did encourage 
developers to create systems aiding physicians 
with the prescription process, while focusing 
on patient-specific characteristics (Rasmussen, 
Sondergaard, Kampmann & Andersen, 2005).

2.2. Concept Modeling

When the original field of the problem has been 
explored, as well as the relevant information sci-
ence and computer science approaches, a first 
attempt at creating a conceptual model of the 
proposed system can be made. Such a concept 
can, optionally, be modeled through established 
techniques, or, given the early phase of devel-
opment, in an informal way based on practical 
considerations. In Figure 1 the early concept of 
the POMP drawn up after the literature analysis is 
shown. During the modeling no formal technique 
was applied, allowing the researchers to freely 
imagine the concept, unrestrained by modeling 
languages’ limiting rules. The concept was based 
on best practices in knowledge system design, 
modified for use in the medical field. Created by 
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the information scientists, the concept was com-
mented on by the POM’s medical instigators and 
modified accordingly.

In the model, the POMP concept consists of 
five sub-concepts. The main one of these is the 
POM logic module, where the medical basis for 
the decision-support system is used through 
logical rules. Through physicians’ information 
systems the POM interface is displayed to the 
platform’s users. They interact with the POMP 
through their own native systems, and share the 
results with their patients. Additionally, physicians 
interact directly with the POMP’s knowledge-
based interfaces, such as expert forums. The 
feedback provided by them via these channels is 
interpreted and judged by the interaction effects-
module, which creates new logical rules. These 
are, combined with rules based on best practices, 
stored in the POMP’s databases. Information 
provided by third parties, such as physicians’ and 
pharmacists’ industry standards, is stored and 
used similarly.

2.3. Process Modeling

Not only high level models can be insightful at this 
point. Although diagrams that show intermediary 

steps are difficult to create in this phase, as the 
required level of detail for these models has not 
yet been decided upon, lower level usability dia-
grams can show users’ interactions with systems.

One of the formal techniques commonly used 
in these approaches is UML; especially follow-
ing the effective approach described by Ambler 
(2004), this method is applicable for drawing 
up early concepts. Through this vision of Agile 
Modeling, only diagrams required for the current 
phase of development have to be designed, unlike 
UML’s formal rules that demand all diagrams 
up to a certain point be modeled. By assuming 
simplicity while designing and embracing change 
in subsequent phases, diagrams can be designed 
efficiently.

Apart from the high level conceptual model 
shown above, additional diagrams can be em-
ployed to explore the processes through which 
the eventual system would be put to use. UML 
provides multiple types of diagrams that are ca-
pable of graphically depicting this, mainly state 
diagrams and activity diagrams. In deciding which 
type of diagram should be employed, the type 
of process being modeled should be taken into 
account. Whereas activity diagrams are meant 
to display sequential processes, state diagrams 

Figure 1. Conceptual model of the POMP
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are better suited for displaying componential 
changes. In most usability processes, using activity 
diagrams will be advantageous (Ambler, 2005); 
in the POMP project, these were employed to 
display user processes.

Special attention was paid to the procedure 
through which the activity diagrams were created. 
First, the POM’s researchers were interviewed to 
describe the overall process they envisioned; dur-
ing these sessions, the concepts they mentioned 
were abstracted and simplified to step-by-step 
approaches. Then these results, along with the 
concepts proposed in the POM paper by Drenth-
van Maanen et al. (2009), were incorporated into 
basic workflow diagrams. These were checked 
by the researchers, whose comments were taken 
into account while refining the diagrams. After 
several of these expert exchanges, consensus was 
reached on how to abstract the method into an 
activity diagram. The Prescribing Optimization 
Method, as it was depicted in a workflow diagram, 
is shown in Figure 2.

3. ORGANIZATIONAL FEASIBILITY

3.1. Market Modeling

After having modeled the system’s concept and 
its interaction with potential users, the organiza-
tional feasibility can be assessed by looking into 
the market in which the system is intended to 
participate. Based on this, key players, competi-
tors and potential partners can be identified after 
which an organizational framework can be built.

This step commences with the creation of 
diagrams depicting stakeholders in the field. 
Through these, overviews of how the system 
behaves in relation to third-party software and 
which dependencies logically follow from different 
approaches can be made insightful early on. While 
several common formal methods are available for 
this sort of modeling (including UML collabora-
tion diagrams, ArchiMate models and software 

ecosystems), the POMP project’s early diagrams 
were not modeled through strict techniques. The 
aforementioned modeling techniques were used 
in the feasibility study’s later phases, but in the 
exploratory stage the liberty and simplicity of free 
modeling were preferred.

In Figure 3 the (anonymized) diagram drawn 
to depict the POMP’s interactions with third-party 
software and methods is shown. The informa-
tion required to visualize the data was gathered 
by market research and literature analysis. The 
many rounded yellow boxes on the left represent 
the third-party software that the POMP would 
have to be integrated with, in order to function 
properly. Although the market shares of these 
medical information systems vary, the diversity 
makes direct integration difficult. Two alternative 
methods of integration are shown as red squares; 
other software companies have already developed 
integration modules with several of the third-party 
systems. As such, this diagram clearly depicts 
that a potential partnership with either of these 
companies would prove beneficial, but would 
simultaneously greatly increase the project’s 
dependency on these possible partners. The red 
rounded rectangles on the right depict the various 
medical rule sets that have to be incorporated into 
the POMP and that, up to different extents, are 
already part of the third-party systems.

Also shown is the feedback on the use of the 
third-party systems, assembled by a primary care 
information-project. In this case, the arrows show 
exactly on which information these results are 
based. For a scientific project that requires valida-
tion in its later phases, such as POMP, this is 
valuable information; the one or two medical 
information systems required for a preliminary 
pilot study could be selected based on this infor-
mation, as additional data on those systems’ use 
would be available through the information-
project.

Finally, the primary care information-project’s 
data adds to the scientific discourse of the deci-
sion-support medical field, displayed as a blue 
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Figure 2. Activity diagram of the POM
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rectangle. Ideas and developments discussed in 
the field are incorporated into the POMP, the 
third-party software, and the medical rules.

3.2. Organization Modeling

After identifying the key players in the relevant 
market and still prior to developing economic 
strategies, potential partners can be approached 
through interviews. The goal of this activity is 
both to deepen the researchers’ understanding of 
players’ roles, and to explore the latter’s attitudes 
towards the newly proposed system.

The survey distributed amongst general prac-
titioners included questions on their system use. 
This delivered insight into the market share each 
of these systems has, which in turn proved use-
ful by determining which players were essential 
to the field. It appeared that two of the medical 
information systems together provide software for 
more than half of the general practitioners. The 
rest of the market is divided over the remaining 

suppliers. The adoption of the POM Platform 
by the users of these two largest systems can be 
expected to greatly influence it becoming a com-
mon plug-in, and as such needs attention in the 
economic analysis.

When, through interviews and survey analy-
sis, the various players’ roles and attitudes have 
been determined, they can be modeled in a more 
formal manner. This provides an overview of 
all stakeholders in the project and their specific 
functions regarding it. Various formal modeling 
techniques exist that can handle tasks like this, but 
in the POMP project ArchiMate was chosen for 
its flexibility (Lankhorst, 2004). This modeling 
language is able to display relationships between 
concepts at various levels, so it can be expanded 
in later phases if necessary. In line with the 
principles of Agile Modeling, however, only the 
organizational perspective desired was modeled 
in the POMP project (Ambler, 2004).

Figure 4 depicts the POMP’s organizational 
model as created through the ArchiMate standard. 

Figure 3. POMP’s stakeholders’ relationships
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The big green squares represent the various ar-
chitectural layers on top of which the POMP was 
designed. The blue rectangles show all stakehold-
ers and their roles regarding the project. In this 
way, the different roles some players have can 
be precisely modeled. General practitioners, for 
example, act both as users and as experts towards 
the system; the same is true for pharmacists. 
The relationships towards the POMP and third-
party software can also be specifically depicted; 
developers usually have creation-relationships 
towards their products, whereas others are merely 
assigned to them.

4. ECONOMIC FEASIBILITY

4.1. Development Strategy

At this point the market of medical information 
systems and the specific stakeholders directly 
involved with the POMP project have been 
investigated. The specific roles of third-party 
developers and their willingness to cooperate and 
invest have been explored. With this information, 
development strategies for the ultimate product 
can be designed.

Figure 4. ArchiMate organizational model of the POMP



1076

Introducing the COrETeSt Feasibility Analysis in Medical Informatics

In a market as diverse and difficult to enter 
as the Dutch primary care one, no single op-
tion should solely be relied upon. With as many 
stakeholders as the POMP project evidently has, 
consequently the project’s dependency on these 
partners increases as well.

It should be noted that all partners have different 
stakes regarding the POMP project. Some have 
clear commercial interests, such as the third-party 
software developers. Others, such as the university 
and the academic medical center, have scientific 
concerns. As software users’, GPs’, and pharma-
cists’ interests lie in the improvement of their 
medical advice, and the reduction of their time 
spent on patients. Patients’ interests lie, obviously, 
in the improvement of their health, but possibly 
in the reduction of medicine costs as well.

Concerned with all these partners and their dif-
ferent interests, the POMP’s instigators have had 
to ensure that the project’s dependency on any of 
these stakeholders is limited. Consequently, they 
defined a number of different development strate-
gies, each pursuing different partnerships. This 
ensured the project’s longevity, in the event that 
any of the partners would withdraw their support.

Three different development strategies were 
created, each sharing only the ‘core’ partners 
(i.e. the instigators and the academic geriatric and 
information science departments). The strategies 
are aimed to be executed at different points in time. 
An explanatory overview of them is given below.

1.  Short-term strategy: In an early phase, 
the instigators aim at developing an alpha-
version of the platform that will only contain 
the essential elements. Through this imple-
mentation the method’s effectiveness in a 
digital form can be assessed. Additionally, 
a start with exploring other aspects, such 
as technology acceptance and usability, 
can then be made. Technologically, this 
implementation is envisioned as an add-on to 
existing systems, either using the host’s built-

in capacities or as a parasitical application, 
residing in the host without it being aware. 
No additional partnerships are required for 
this implementation, so no dependencies are 
created.

2.  Mid-term strategy: In a later phase, a 
wider distribution of the beta-version of the 
platform is pursued. Hereto, partnerships 
with the third-party developers of plug-ins 
are required. Through these joined efforts, 
availability of the platform in many different 
medical information systems can quickly be 
realized. This is helped by the technological 
integration of the POMP with the third-party 
plug-ins, thereby enabling joined distribu-
tion of the software. Notwithstanding the 
relative speed and spread of this approach, 
in this phase the platform’s development 
would become dependent on partnerships.

3.  Long-term strategy: The final goal of 
the POMP’s development is a seamless 
integration with all primary care medical 
information systems. In order to realize 
this, collaboration with all manufacturers of 
these software packages is necessary. As the 
market is very diverse, this objective requires 
careful negotiation with all players and as 
such can only be seen as a long-term goal. 
Reaching this objective, however, would 
eliminate the dependency of the platform 
on the third-party plug-in developers of the 
mid-term strategy.

Even though the different development strate-
gies greatly reduce the project’s dependencies, 
partnerships are still essential to successfully 
achieving its objectives. As a result, ensuring the 
prolonged interest of the partners is important. In 
the POMP project, this was done by ensuring that 
all stakeholders would benefit from a fully-devel-
oped POMP. Commercial, scientific and practical 
benefits were all negotiated with stakeholders and 
secured on paper. In return, immediate partners 
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(up to the second phase) signed memoranda of 
understanding, declaring their intentions to enable 
fully realizing the POMP.

4.2. Software Ecosystem Modeling

With the three development strategies created, 
economic perspectives can be modeled. Es-
pecially insight into the products and services 
delivered by the various players, and how they 
are compensated, is important in an early stage 
of the project. An adequate method of visualizing 
this is through the use of software ecosystems. A 
software ecosystem is defined as “a set of actors 
functioning as a unit and interacting with a shared 
market for software and services, together with the 
relationships among them” (Jansen, Finkelstein 
& Brinkkemper, 2009). These models are meant 
to display software supply networks, exploring 
the relationships between producers, suppliers, 
intermediaries and customers. Boucharas, Jansen, 
and Brinkkemper (2009) attempted to standardize 
the approach to designing software ecosystems by 
formalizing rules.

Based on their standardization, a software 
ecosystem for the POMP project was created. 
It is shown in Figure 5. Note that only the eco-
nomically relevant partners are displayed, while 
the scientific and practical partners are not. The 
blue shape represents the corporate instigator 
and developer of the POMP. The yellow shape 

depicts the GPs and pharmacists as end users of 
the software product. Finally, the green hexagons 
represent the third-party plug-in developers and 
the medical information system developers.

The relations between the economically viable 
partners for all three different development strat-
egies are depicted. In all options, health profes-
sionals pay the corporate instigator for the use of 
the POM Platform, but only in the first option are 
the product and services directly supplied to them 
by POMP’s developer. In the second option, the 
POMP is supplied to plug-in developers, along 
with their share of the revenue. Then, they de-
liver the final service to the end users. In the final 
option, the arrangement is equal to that of the 
second option, but in this scenario the medical 
information system developers function as inter-
mediaries, instead of the plug-in developers.

4.3. Technology Acceptance

While a firm understanding of the market and 
cooperation with the key players on it is essential 
to successfully exploiting a software product, 
its actual acquisition and use are the final de-
terminants of success. The field of technology 
acceptance is dedicated to researching people’s 
motivations to adopt new technological innova-
tions. One of the foremost theories in this field 
is the Technology Acceptance Model (TAM) by 
Davis (1989). Originally designed to function in 

Figure 5. Partial software ecosystem of the POMP
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business environments, it has been expanded nu-
merous times to take into account aspects inherent 
to other fields.

As such, the TAM has been used to study 
people’s motivations to (dis)use software in medi-
cal environments as well. While employing the 
theory to explore general practitioners’ attitudes 
towards software adoption, varying studies have 
found similar aspects to be of greater or lesser 
importance. Interestingly, software products’ 
ease-of-use, generally considered to be one of 
the main determinants in technology acceptance, 
appears to have a diminished impact on GPs. The 
perceived usefulness, however, appears to be of 
prevailing importance, especially considering 
job relevance and quality improvement (Chismar 
& Wiley-Patton, 2003; Holden & Karsh, 2010). 
Figure 6 visualizes this modification in the TAM 
using dotted lines for the less influential aspects.

Apart from that, studies show that physicians 
may have objections towards technology accep-
tance because of the individuality of their jobs 
(Bhattacherjee & Hikmet, 2007; Yarbrough & 
Smith, 2007). This is supposedly aggravated by 
the fact that new systems imply a disturbance of 
their routines and introduce a learning curve 
(Yarbrough & Smith, 2007).

In the early phases of any project, predicting 
potential users’ acceptance is difficult. In the 
POMP project, an attempt was made by asking 
GPs about their software use and their experi-
ences with polypharmacy in the survey. It turned 
out that the majority of respondents recognized 
the problems and had a positive attitude towards 

an assistive method. Over ninety percent of them 
indicated finding quality improvement a major 
factor in their acceptance of it.

Apart from their experiences with polyphar-
macy, GPs were also asked about their use of third-
party software. Especially the degree to which 
they owned and used plug-ins in their medical 
information systems was investigated. The results 
showed that at least twenty percent and at most 
fifty percent owned one or both of the relevant 
plug-ins. However, only three quarters of them 
actually use the software on any regular basis.

These newly learned factors were taken into 
consideration in subsequent steps of the feasibility 
analysis. When predicting societal gains or creat-
ing a business model, this information and these 
numbers prove valuable in calculating expected 
benefits and revenues.

5. TECHNOLOGICAL FEASIBILITY

5.1. Information Exchange Modeling

When the conceptual, organizational, and eco-
nomic perspectives have been modeled, research-
ers can focus on the technological aspects. In 
an early stage, it is difficult to provide detailed 
technological approaches, as many of the steps 
required for that have not yet been decided upon. 
However, certain high level technical concepts can 
be particularized. The goal of this step is to make 
actual technologically realistic decisions visible 
following the conceptual framework.

Figure 6. Technology acceptance model applied to the Dutch primary care sector
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The POM Platform had been envisioned in 
the early stages as a Web service integrated with 
GPs’ and, optionally, pharmacists’ information 
systems. As many different systems exist, imple-
mentation strategies for various time scales have 
been formed, and specified in the development 
strategies mentioned earlier. Attempts were made 
to visualize the exchange of information through 
these systems in the various approaches through 
UML collaboration diagrams.

As the principles of Agile Modeling were 
pursued during the creation of these diagrams as 
well, only aspects deemed relevant were modeled 
(Ambler, 2004). Following this concept, the first 
and last development strategies were considered 
too similar, and consequently just a single col-
laboration diagram for these scenarios was created.

In Figure 7 the collaboration diagram for 
the directly implemented POMP is displayed, 
as the information exchange would function in 
the first and third development strategies. The 
POM Platform is directly integrated into the 
Medical Information System (MIS), without be-
ing dependent on any intermediary architecture. 
In the first stand-alone development strategy, the 
platform would have a parasitic relationship with 
the medical information system, with the latter 
being unaware of the former’s presence. Through 

screen-scraping techniques, as explained by van 
Oostenrijk (2004), relevant information would be 
read from the host into the POMP. In the third and 
optimal strategy, the POM Platform would operate 
as a perfect plug-in to the default system, updat-
ing information by requesting it from the host’s 
corresponding interfaces.

As the diagram shows, both the general prac-
titioner and the pharmacist act as users to the 
POMP and their own systems. Many of the tasks 
required for the POMP are still directly executed 
in the existing interfaces of the original medical 
information systems, such as updating patients’ 
drug use. Only the specific functionality added 
by the POMP is performed directly through the 
platform’s interface, such as the requesting and 
sending of drug interaction effects. Furthermore, 
the POMP exchanges information with the com-
ponents built into the original systems, as its 
functionality demands.

In Figure 8, a collaboration diagram for the 
second development strategy is displayed. In this 
strategy, the POMP does not communicate directly 
with the medical information systems but uses 
intermediary software. Technically, it would be a 
component of the third-party plug-ins and use their 
architecture directly. As can be derived from the 
diagram, users still use their own systems and the 

Figure 7. UML collaboration diagram of the first and third development strategies of the POMP



1080

Introducing the COrETeSt Feasibility Analysis in Medical Informatics

POMP’s interfaces in a similar way. However, the 
POMP relies more heavily on the components built 
into the plug-in, such as formularies and clinical 
rule-based systems. In this scenario, patient and 
drugs data are still collected as directly as possible 
through the medical information system.

5.2. Technological Process Modeling

Having determined the high level technological 
architecture the system is to be built on, the pro-
cedural diagram created before can be adapted 
to accommodate the technological perspective. 
Through such a diagram, the user perspective on 
performing the method within the system can be 
visualized, including the responses executed by 
the system itself.

In Figure 9 a UML activity diagram depicting 
the POM process as performed within the POMP 
system is showed. It was created by fitting the 
original procedural activity diagram in Figure 2 
into the conceptual and technological perspec-
tives, displayed in Figure 7 and Figure 8. The 

four columns display the actors performing their 
specific tasks; the leftmost actor is the patient 
consulting his GP, the second one is the physi-
cian performing the POM tasks and operating his 
own software, the third is the medical information 
system answering the GP’s requests, and the last 
one is the POMP service responding to the GP’s 
requests through his own system.

Considering the integration of the POMP 
within the GP’s original systems, the service only 
responds when absolutely necessary. Early steps 
of the method, such as updating patients’ medica-
tion lists are still executed within the medical 
information systems. The actual checking of 
prescription errors and drug interactions is per-
formed by the POMP service, but its results are 
displayed in the original software. After determin-
ing the medication the user’s role comes to an 
end, but the system’s self-learning capabilities 
check to what extent the given advice has been 
followed by the GP and it updates its clinical rules 
accordingly.

Figure 8. UML collaboration diagram of the second development strategy of the POMP
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6. SOCIETAL FEASIBILITY

As a final step in any feasibility study that strives 
to contribute to the solution of socially relevant 
issues, an assessment of societal gains should be 
made. Although not all software products aim at 
solving societal problems, for many this is a vital 

step. As feasibility studies tend to be carried out 
not only in entrepreneurs’ own interests but espe-
cially in those of funding agencies, investigating 
communal gains is relevant. In the POMP project, 
a simple yet defendable cost-benefit analysis was 
employed in this respect. Although it is out of scope 
to go into too much detail regarding its specific 

Figure 9. Activity diagram of the POMP
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outcome in this text, some generally applicable 
approaches and factors inherent to the medical 
technological field are worth describing.

Specific to societal gains in the medical 
field is that benefits can not only be described 
in monetary terms but in health itself; health 
gains can be quantified in reduced mortality and 
morbidity rates, the latter of which implicates 
prolonged healthy living. Monetization of these 
factors is possible by estimating costs associated 
with provided medical care on the one hand, and 
persisting productivity gains on the other. The 
benefits’ consequences can be both direct, such 
as reduced medicine costs, and indirect, such as 
improved productivity.

In the POMP project the researchers attempted 
to make a calculated guess as to the direct im-
plications the successfully implemented POM 
Platform would have. Indirect consequences were 
disregarded as it proved impossible to make valid 
calculations with the limited test results. In Figure 
10 the different components used for the societal 
analysis are shown. In the grey square on the 
right the direct implications that were measured 
are depicted. The health gains (mortality and 
morbidity) were assessed independently from 
the monetary ones; of the direct consequences 

only hospitalization and medicine costs were 
calculated. GPs’ time spent on patients proved 
impossible to take into account as the POM’s 
test results did not decisively promise reduction.

In order to determine the factors necessary for 
the calculations (the ones depicted in the orange 
ovals) the limited sources available were used to 
full effect. Where possible, available statistical 
sources were consulted; for example, data from 
various Dutch statistics agencies were used to 
determine the number of hospitalizations per year 
in the Netherlands, their average cost, and the 
national number of patients and GPs. The results 
from scientific papers were used to quantita-
tively determine polypharmacy issues, such as 
the number of hospitalizations related to medici-
nal errors. Finally, quantitative data on the num-
ber of polypharmacy patients and the POMP’s 
possible adoption were extracted from the survey 
results.

Using these numbers in simple equations the 
POMP’s potential societal gains could be calcu-
lated. It appeared that the number of lives the 
implemented system could save ranged from five 
to twenty. The annual costs that could be saved 
numbered in the tens of millions of Euros.

Figure 10. Diagram of the POMP’s expected societal gains
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7. RECOMMENDATIONS

In this chapter, a case study of the conduction of 
a feasibility analysis of a decision-support knowl-
edge system in the Dutch primary care sector was 
described. The usefulness of feasibility analyses 
is undisputed in literature and often called for 
in practice (Matson et al., 2010). Standardized 
methods for the conduction of feasibility stud-
ies, however, do not exist. Considering this lack 
of formalization, various authors have proposed 
structured approaches to assess projects’ feasibility 
beforehand, including those by Stair and Reynolds 
(2008), Hoagland and Williamson (2000) and 
Matson et al. (2010), which do not offer step-by-
step methods but rather provide areas that should 
be investigated.

The description of feasibility analyses in this 
chapter was meant to shed some light into their 
conduction in the field of medical informatics. 
By no means claiming to be all-encompassing, 
a summary of aspects worthy of exploring is in-
cluded here as recommendations for researchers 
and entrepreneurs pursuing similar projects. These 
aspects, abbreviated as COrETeSt, are:

• Conceptual feasibility: One of the earliest 
steps in any feasibility study should be the 
development of a conceptual model of the 
intended venture. Though it may seem too 
straight-forward to be included as a sepa-
rate step, it should be investigated unequiv-
ocally. If multiple partners are included, 
it is essential that consensus is reached 
on the conceptual design before any other 
analyses are pursued. Diagrams suited for 
these tasks can either be designed freely, or 
through high-level UML templates.

• Organizational feasibility: Exploring the 
market and its key players is an important 
early step, so the intended venture’s final 
design can be accommodated to take into 
account any irregularities. Simultaneously, 
not only competitors but potential partners 

as well can be identified in this step, as such 
acting as precursor for the economic analy-
sis. Diagrams can still be modeled freely in 
this step, although more formal techniques 
such as ArchiMate can be employed to 
map the specific relations of players to the 
market and the project.

• Economic feasibility: Based on the market 
exploration, optionally partnerships with 
key players can be formed. Then develop-
ment strategies for the intended venture 
can be drawn up, each one preferably in-
volving different partners and thereby lim-
iting the risks of cooperation. Predictions 
regarding actual software purchase and use 
can be made through literature and survey 
results. Software ecosystems can then be 
used to formalize the financial and distrib-
utive details.

• Technological feasibility: Although de-
tailed technological approaches cannot 
yet be modeled in preliminary stages, 
some aspects of the cooperation between 
the newly envisioned product and already 
existing ones can be visualized. Both the 
information exchange occurring between 
those systems and the usability approach 
from a technological perspective can be 
modeled. UML collaboration and activity 
diagrams are well suited for representing 
these perspectives.

• Societal feasibility: Finally, predictive 
calculations can be made to determine the 
societal gains resulting from implementing 
the proposed project. Based on the field, 
these gains can be monetized in different 
ways; in the medical field, societal gains 
would usually comprise reduced mortality 
and morbidity rates, and as such improved 
health. Direct consequences and, if avail-
able, indirect ones can be calculated and 
lead to a defendable calculation of cost 
benefits.
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CONCLUSION AND 
FUTURE RESEARCH

In this chapter, the authors described the practice 
of conducting a feasibility analysis of a decision-
support knowledge platform in the Dutch primary 
care sector, and presented recommendations ac-
cordingly. The research question, “how can the 
feasibility of a decision-support knowledge plat-
form in the primary care domain be investigated?” 
was answered by describing the aspects mentioned 
earlier as COrETeSt-recommendations: by inves-
tigating the project’s conceptual, organizational, 
economic, technological, and societal feasibility.

Not within the scope of this chapter are the 
practical validity checks of the various feasibility 
components that would occur in later phases. The 
implementation of early versions of the software 
product in practical testing environments, for ex-
ample, would yield results indicating to what extent 
the conceptual and technological predictions were 
adequate. In a similar fashion, the approximation 
of societal gains, albeit admittedly calculated with 
limited data, would have to be proven correctly in 
practical application. Finally, the organizational 
and economic aspects researched could be used 
in a business model, the worth of which would 
be found after implementation. In conclusion, the 
long-term applicability of the practices advocated 
in this text is impossible to assess, and forms a 
limitation.

Other limitations include the ones following 
the action research approach. As the roles of re-
searchers and participants in the feasibility analysis 
process intertwined, biases regarding observa-
tions and descriptions may not have been avoided 
completely. These were minimized, however, by 
the use of various different methods to study the 
intended phenomena.

The authors aimed at contributing to the limited 
body of knowledge available on the conduction 
of feasibility analyses in general, and especially 
in the medical informatics sector. While various 
authors have attempted to introduce structured ap-
proaches to these studies, in this text some factors 

not mentioned in any of their works were deemed 
relevant. Therefore the authors advocate the de-
velopment of a generally applicable standardized 
framework comprising aspects universally relevant 
to feasibility studies, based on which applicable 
methods could be generated.
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KEY TERMS AND DEFINITIONS

Action Research: An approach to research in 
which researchers diagnose a social problem with 
a view of helping improve the situation, based on 
the assumption that complex social interactions 
cannot be reduced for meaningful study.

Clinical Decision-Support System: A soft-
ware program that provides clinicians, staff, pa-
tients, and other individuals with knowledge and 
person-specific information, intelligently filtered 
and presented at appropriate times, to enhance 
health and health care.

Feasible: A term indicating to what extent a 
project is capable of being done or carried out.

Feasibility Analysis: A controlled process for 
identifying problems and opportunities, determin-
ing objectives, describing situations, defining 
successful outcomes and assessing the range of 
costs and benefits of a business opportunity.

Medical Informatics: A discipline involving 
the fields of information science, computer sci-
ence and medicine, concerning the optimization 
of the use of information technology in medical 
applications.

Medical Information System: A software 
program that facilitates processes in primary care.

Polypharmacy: The permanent, frequent use 
of more than five drugs by a single person.
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