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ABSTRACT

Healthcare organizations collaborate, share knowledge, and need to be
accountable to each other. Therefore, healthcare organizations manage a dynamic
information system landscape. Enterprise Architecture (EA) is a management tool
for aligning these landscapes to the primary information needs that healthcare
organizations have. EA is of value in some environments, but it seems to be not well
suited to the dynamics of healthcare. Despite the publication of several systematic
literature reviews on EA in healthcare, a systematic literature study comparing EA
applicability at various levels of cooperation (intra, inter, and network
collaboration) is lacking. Therefore, we posed the following research question: To
what extent is EA researched within healthcare organizations in the context of intra,
inter and network collaboration? A systematic literature review was used to select
94 scientific publications for evaluation. These studies make explicit the EA
elements at three levels of collaboration in the context of healthcare. The findings
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show that EA is most frequently studied in relation to a single healthcare
organization with a wide range of topics. IT governance and EA implementation
are the subjects of the majority of EA network level studies (17 out of 94 studies),
followed by building/developing EA, EA acceptance, EA issues and root causes,
and EA modeling. Although numerous EA frameworks are discussed in studies at
the intra- and interorganizational levels, they are rarely referenced in studies at the
network level. Additionally, the EA benefits, success factors, and challenges are
comparable at high level, but details differ per level.

These findings demonstrate that EA is researched within the healthcare sector
context. The majority of knowledge on EA is focused on a single healthcare
organization, but little is known about EA in a networked healthcare environment.
To learn more about how EA might be used in a healthcare network setting, a
research agenda has been set up based on the results.

Keywords: Enterprise Architecture, healthcare, levels of cooperation, systematic
literature review

INTRODUCTION

Healthcare is organized through networks of small and large specialized
organizations that work together, share information, and hold one another
accountable (Grit & Dolfsma, 2002; Oliveira & Nightingale, 2007; Cebul et al.,
2008; Ajer, 2018). A network refers to a multiorganizational arrangement for
solving problems that cannot be achieved by a single organization (Agranoff &
McGuire, 2001). A multiorganizational arrangement consists of three or more
legally autonomous organizations (Provan & Kenis, 2008) and is a long-term
relationship of profit and/or non-profit organizations operating at various levels
(global, national, regional, and local) (McGuire & Agranoff, 2011). Wachhaus
(2012) asserts that networks differ from traditional organizational hierarchies and
collaborative structures like inter-organizational partnerships. Collaboration among
healthcare organizations is essential because of the prevalence of multimorbidity
and the need for continual scientific modifications (Maris, 2022). To be
accountable, it is necessary for healthcare providers to maintain compliance with
all applicable laws and regulations of governmental and health-and-safety
organizations. This results in a complex multi-information system that must link to
this network of healthcare organizations. Initially, each healthcare organization
established its own multi-information system (e.g. Misser et al., 2014). However,
these standard systems are unable to continue supporting the essential operations
(Michel, 2017). Additionally, each organization has to cope with the dynamics of
the sector such as a changing budget (Ministry of Finance, 2020), the digital
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knowledge and skills of healthcare professionals (Hege et al., 2020; Reixach et al.,
2022) and changing laws and regulations (Maris et al., 2021). As a result, Enterprise
Architecture has become more prevalent in healthcare (Gorkhali & Xu, 2017;
Wichmann & Wilotzki, 2019).

Enterprise Architecture (EA) is a management tool enabling the alignment of the
information systems with information needs. It is the analysis and documentation
of an enterprise in its current and future states from an integrated strategy,
business, and technology perspective (Bernard, 2012, p.31). Although EA has
become more prevalent in healthcare, it does not seem to integrate well with the
described healthcare dynamics. EA is based on a common objective, self-
determined strategy, and a systematic approach, whereas networks pursue opposing
objectives, barrage each other with rules and contracts, and are required to be
capable of reacting ad hoc to the delusion of the day and to acute, urgent situations
(Wachhaus, 2012). Lapalme et al. (2016) pointed out a number of issues with EA
taking into account network dynamics and dynamics of future alternative
organizational forms. For instance, it is unknown (Lapalme et al., 2016):

(1) How to implement a business architecture considering the complexity
explosion.

(2) How we can practice Enterprise Architecture when we are unable to see the
whole picture or predict the future.

(3) What part EA plays in the creation of unconventional organizations.

Ajer (2019) also mentioned the following difficulties: "Local versus global
structures; patient safety against patient privacy; and clinical expertise versus
systems knowledge.” Since Lapalme and Ajer's studies were conducted several
years ago, as is also the case with the studies used in the comprehensive study by
Wichmann and Wissotzki, it is not known how EA evolved after that. There is still
a shortage of EA research in the sector (Ajer, 2018). Most EA papers lack precise
and comprehensive information that could be useful for exchanging best practices
(Alencar de Medeiros et al., 2021; da L. Junior et al., 2020, 2021), and studies
aiming at assisting with ongoing development in the long term are especially
limited (Wichmann & WiRotzki, 2019).

Even though there is a clear difference between a hierarchical organization and a
network, all EA studies we found (appendix A) do not distinguish between different
levels of collaboration. A systematic literature review aimed at comparing EA at
levels of collaboration (intra-, inter- and network collaboration) is lacking. That is
why we conducted a systematic literature review on EA in healthcare with the
following research question in mind:
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To what extent is EA researched within healthcare organizations in the context of
intra, inter, and network collaboration?

In the remainder of this paper, the research method used is discussed followed by
the results of our study. In the discussion, the findings are examined in more depth,
and limitations are described. The final section presents the conclusions and the
research agenda that is drawn up in accordance with them.

METHOD

A systematic literature review is carried out in order to determine the extent to
which EA is researched in the healthcare sector. According to Munn et al. (2018),
this method aids in locating the existing (international) evidence, validates present
procedures, addresses variations, and identifies potential study areas.

As suggested in the PRISMA statement (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) (Liberati et al., 2009) and the guidelines for
systematic literature reviews in management and organizational studies (Denyer &
Tranfield, 2009), below we describe the research process (Figure 1), inclusion and
exclusion criteria, and how various results are combined in a single story.

= | 1. Search string for EA within healthcare | ACM (n=53): AIS (n=266):
.2 T ; BSU (n=142): Cinahl (n=270):
8 | 2. Studics identified from databascs (n=1974) } Emba(se (n=331): IEE}(E (n=24)-
E 3. Studics removed before sercening: M,cdlmc (”. 343), Psy ::Info (=113,
= | | Duplicate studies removed (7=390) \Y cb Of ‘SC'C“CC (’7_723”)1

Studics removed for other reasons (7=0) Google Scholar (n=200)
=11}
g |4. Studies screened (n=1384) ] | Studies excluded (n=1235) ‘
L
<)
= l 5. Studics sought for retricval (n=/49) ’ ~~~~~~~ [ Studics not retrieved (7=20) l

T o ———
2 l 6. Citation mapping (n=1/29) |
:-g) I 7. Studies included via backward scarch (7=3) l
l 8. Studies excluded based on Citation map (n—40) J e ————
rganizational level (7=37)

§ | 9. Studies included in review (n=94) | Interorganizational level (7=22)
% Network level (n=17)
g l 10. Find out the answers to the research questions. l No distinct level (n=18)

Figure 1: Research Process
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Our literature review took place between June 2021 and February 2023. An
exploratory study was carried out together with a systematic literature review
specialist, and a search string was created for EA in a healthcare setting. From
relevant research publications, potential keywords and meta terms were derived and
tested. As a result of this exploratory study, the following search string for EA was
created and applied to 10 distinct databanks:

S1 TX ((Enterprise N1 Architect*) OR Togaf OR Feaf OR Archimate OR
(Service N1 oriented N1 Architecture) OR ((Zachman OR Pulkkinen
OR Schekkerman) N1 Framework*) OR (((Architect* N1 Framework*)
OR (Organisational N1 Architecture)) AND (Health* N1 System*)))

Three scientific databanks focus on information technology and information
systems (ACM, AIS, and IEEE) while six are frequently used in social and medical
science. The first 200 hits from Google Scholar were also retrieved to incorporate
potentially interesting publications that were not published in the chosen databanks.

After the duplicate studies were eliminated using seven steps suggested by Bramer
et al. (2016), 1384 studies were discovered. To reduce potential researcher bias, the
studies were uploaded into Rayyan and assigned to at least two senior researchers
in the field of business and information management. Rayyan is a cloud-based tool
for reviewing literature by several people at the same time. The integrated machine
learning algorithms help with this phase by displaying the inclusion probability
(Johnson & Phillips, 2018).

To make sure each study was relevant, its keywords, abstract, and title were
reviewed. Inclusion criteria were that an article had to have been published in a
peer-reviewed journal, conference paper, or dissertation, written in Dutch, English,
or German, and that it had to be useful in answering the research question. As a
result, 189 studies were identified. The researchers debated 90 of these papers since
there was initial dispute over the contribution the studies provided to addressing the
research question. Consider, for example, the study of Purnawan and Surendro
(2016) as an illustration. Because the study does not explicitly address building EA
for a healthcare organization, one of the reviewers decided to exclude it. However,
the other reviewer decided to include it because its insights could be very useful in
addressing the main question. For each disputed article, consensus was obtained
after discussion of these opposing viewpoints. As a result, 149 studies in total
emerged from the eligibility phase.

A total of 129 studies resulted after the full paper versions of the studies were
retrieved. Using the Python script from Mass and Faler (2020), the connections
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between the articles were turned into Gephi-compatible files for Graph Edges and
Nodes based on the quotes in the articles, titles, and authors. A backward search
was conducted to discover any potentially overlooked relevant items. For this, the
publications of the most selected authors and the citations of the studies in the
largest citation clusters were scanned. The most common journals and conferences
were evaluated as well. Five more studies were added as a result.

15 & Steenbergen 201 EADS9 - Hauglpr et al. 201

EAD39 - Drews & Schirmer 2014 »
2 EA134. Kotusév 20%;

EA07 2B nla et Sl 2080/ A0 - Mousad & &
EAO18aDang & Pkkola 2017
EADOG- M r
EA100 - Saint-LouiS & Lapalme 2018

EAD15 - Ksushik & Raman 2015
EAO83 - Alencar de Medeiros et al. 2021
EAD41 - da L. Janior et al. 2021
EA102 - Purnawan & Surendro 2016

EA11S ,"-.‘;ZJ 20

Figure 2: Citation Map

The next step after the backward search was to display the findings in a citation
map. Gephi's initial attempts were hard to read. Because of this, the Gephi result
was translated to VosViewer using Levallois' web tool (2021). Results are shown
in Figure 2. It is evident from the citation map that not all studies are linked. We
decided to put our main focus on the studies that cite one another.

In the end, 94 studies (see appendix A) were selected for our study based on the
results of the citation map analysis. To learn more about the similarities and
variations amongst the studies, the articles were imported into Atlas.ti (version
23.1.2.0), read, and open-coded (Corbin & Strauss, 1990). In this way, the
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geographical research area, the topics, the method(-s) used, theoretical perspectives,
the cited EA frameworks, the main authors, and the EA elements (Benefits, Success
factors and Challenges) were derived from the studies.

In case of the EA elements, all potential benefits, success factors, and challenges
were open coded based on the author's writing. For instance, Pattij et al. (2019)
noted "EA has claimed to provide several benefits including improving
organizational agility”. As a result, the benefit "improved agility" was obtained.
After the first 25 articles, several parallels were discovered. This resulted in the
reuse of existing codes for similar notes or the extension of codes to make them
more useable. This step yielded in total 54 benefits, 74 success factors, and 101
challenges. After axial and selective coding, the selected articles revealed 10 EA
elements. Axial and selective coding methods were employed to create thematic
maps to find the answer to the research question, in accordance with Braun and
Clarke’s (2006) phases of thematic analysis.

RESULTS

Figure 3 shows the distribution of the number of published studies over the years.
This figure shows that up to 2020 there was an upward trend in publications.

2020 shows a decline, which seems to continue in 2021. However, as the search
was conducted until mid-2021, the total number for that year would most likely
have to be revised upwards.

20
o 15
=}
3 " network
Elo I networ
< ¥ interorganizational
5 I . I I I I organizational
"
0 [ 1" | no distinct level
NONOOOHNNITINONDNO T NMFINONDOODO N M
DO OO0 O0COCOOCOCOOO =t Dot === AN NN N
OO0 OO0 O0000000000000000000O00
HreE AT A ANANNNNANANANANANANANNNNNNNNNNN
Year

Figure 3: Date of Publication
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The studies can be categorized into four collaboration levels based on the content
studied.

1. Organizational level (n=37); the study solely focuses on EA within the
boundaries of the organization/department.

2. Interorganizational (n=22); the study focuses on EA issues involving
organizations that are comparable to one another, like two hospitals.

3. Network (n=17): the study focuses on EA in collaborations with three or
more organizations that have various objectives and interests.

4. No distinct level (n=18): the study cannot be classified into any of the
categories, either because it has not been labeled or because it lacks an
empirical component.

To better understand the content of these selected studies, the geographical research
area, the topics, the method(-s) used, theoretical perspectives, the cited EA
frameworks, the main authors and the EA elements have been considered.

Geographical Data

The majority of studies took place in Europe (36 studies), followed by Asia (20
studies) and North and South America (18 studies).

Topics

After open coding, 28 unique EA topics were identified. Additionally, we came
upon Kotusev's (2017) work. He had already identified 11 conceptual EA themes
(Actors, Processes, Documentation, Instruments, Organization, EA Practice,
Evolution, Specific Management Practices, Specific Technologies, Specific
Organizations, and Miscellaneous). These themes covered all of our topics,
therefore we used them to organize the subjects of our included studies.

Most studies are focused on one of the themes (67 studies). However, 24 studies
cover two themes, and 3 articles cover even three themes. The most common topics
(Figure 4) concern EA processes (34 studies) and EA practice (23 studies).
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Processes 5 15 9 =5
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Figure 4: Topics

In case of the specific network articles, the main subjects are related to Processes
(Burmeister et al., 2019; Gebre-Mariam & Bygstad, 2016; Hjort-Madsen, 2006;
Hjort-Madsen & Burkard, 2006; Valtonen et al., 2018) and Specific organizations
(Britto et al., 2018; Hjort-Madsen, 2006; Hjort-madsen & Ggtze, 2004; Nurmi et
al., 2019; Trang et al., 2013) followed by EA practice, Evolution, Documentation,
Specific management practices, and miscellaneous.

Research Methods

A (multiple) case study (38 studies), a (systematic) literature review (30 studies),
and questionnaires (18 studies) are the research approaches most often used (Figure
5). None of the selected EA publications concerned action research. In network
level studies, multiple case studies are the most frequently utilized research
methodology, followed by single case studies, literature reviews, and design
science.

Qualitative case study single 0 o 11 —3—
Qualitative case study multiple 0 3 4
Structured literature review 13 1 (==
Literature review 3 5 4 3

Survey

Design science

Expert interview

Survey PLS-SEM

Critical realism

Delphi study

Mixed method (dissertation)
Observations

Text mining and NLP
Grounded theory 0

Focus group discussion 0
Fictional case study 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Figure 5: Research Methods
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Theoretical Perspectives

Several articles mention the authors’ theoretical perspective. The majority of these
studies are based on institutional theory (as explicitly mentioned in 14 studies) and
system thinking (as explicitly mentioned in 7 studies).

Used Frameworks

In 46 of the 94 studies, frameworks were mentioned 251 times. In relation to EA,
107 different frameworks were discussed or utilized. To provide a notion of which
frameworks are mentioned the most, the top 15 most commonly cited frameworks
are shown. This concerns the frameworks that have been quoted four times or more
(Figure 6). The most cited standard after The Open Group Architecture Framework
(TOGAF) - 28 studies, are Zachman - 17 studies, Federal Enterprise Architecture
Framework (FEAF) - 13 studies, and Generalised Enterprise Reference
Architecture and Methodology (GERAM) - 7 studies.

Qualitative case study single 0 7 11 —r—
Qualitative case study multiple
Structured literature review 13 1 0=
Literature review 3 5 4 -3

Survey

Design science

Expert interview

Survey PLS-SEM

Critical realism

Delphi study

Mixed method (dissertation)
Observations

Text mining and NLP
Grounded theory 0

Focus group discussion 0
Fictional case study 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Figure 6: Used Frameworks
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In view of the overall number of mentions, 108 mentions of frameworks are
attributable to no distinct level studies (of which all studies were systematic
literature reviews). The organizational level and the interorganizational level follow
with 73 and 53 mentions, respectively. The smallest number of frameworks is
referenced in network-level studies (17 mentions), with TOGAF (The Open Group
Library, 2018), the European Interoperability Framework (European Commission,
2017), and Gartner Methodology (Bittler & Kreizman, 2005) the most frequently
mentioned.
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Main Authors

Looking at the main authors in the field of EA, no lead author can be identified
from this selection of articles. In general, each author wrote one or two articles. In
those cases in which an author has more than two articles in the selection to his/her
name, we found that in most cases the extra publications are based on the same
research.

EA Elements

Based on the idea that using an EA success factor and reducing the risk of an EA
challenge results in a benefit for the use of EA, we merged these three factors into
EA elements (Figure 7). The benefit of "providing a holistic view and roadmap",
for instance, is paired with the challenge of "providing a roadmap and guidance”
and the success factor of "roadmap quality" to form element A, which is the product
of EA, a roadmap to achieve the to-be situation.

A. EA provides a holistic view and roadmap

Relational Contractual
Rl C1.Retumn on |
Management :
investment

& governance

G1. Business
IT alignment

R2.
: C2. Develop
L 0 & ralize IT
& G2. Agility
R3. Align & aiid fexibility C3. Business
relation with operation
partners performance

E. EA skills and capabilties

Figure 7: EA Elements

With the holistic view and the roadmap the enterprise should be able to improve its:

1. relational assets, such as maturity of management and governance (R1),
information quality, sharing and documentation (R2), and alignment and
relationship with partners (R3).

O©IIMA, Inc. 2021 83 Communications of the IIMA



Enterprise Architecture in Healthcare Networks Maris — Hoppenbrouwers — Ravesteijn - Hillegersberg

2. more contractual assets, such as return on investments, profitability and
market value (C1), development, utilization and benefit realization of IT
(C2), and business operations, processes and performance (C3).

The main goals of EA are positioned in the center. The first goal of EA is to help
improve the alignment of IT to organization strategy (G1). The second goal of EA
is for organizations to be agile and become flexible (G2). And yet, all these
improvements are only attainable if the organization has (E) the appropriate
‘capabilities and skills’.

The EA elements are also compared for each level (Figure 8). The number of studies
mentioning a certain success factor is represented on the horizontal axis, and the
number of research mentioning a given challenge factor is represented on the
vertical axis. The number of studies that cited the beneficial factor is shown by the
size of the bubbles.

10

Ono distinet level
© organizational
© interorganizational

® network

Mentioned as Challenge
n

0
0 1 2 3 4 5 6 7 8 9

Mentioned as Success Factor

Benefits per Level Gl G2 Rl R2 R3 C1 C2 C3

6 9 5 6 11 6 8 10

A E

No distinct level 2 2 1 2 1 3 3 3 3 0
Organizational 6 0
0 0

Interorganizational 2 1 1 2 3 2 3 2
o o5 11| o o

Figure 8: Mentioned EA Elements
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The EA element A at network level consists, for instance, of 2 success factor
citations, 4 challenge citations, and 2 benefit citations (Table 1).

Study

Quotation Content

(Drews &
Schirmer, 2014)

"The function of enterprise architecture management is
supposed to acquire the data needed to document the as-is
architecture as an important input for strategic as well as for

harnessing latest technological achievements"

5
2 )
y 2ol £
= operative decisions in the company. Furthermore, it should 2 g }E
s gather information and plan a tobe architecture of the 2 =) =
- company in the future and the transformation steps leading to © 2 g
the new status (roadmap)" 3 -C% 2
(Virkanen & "EA (Enterprise Architecture) has been proposed as an essential E 'GSJ
Mykkanen, mechanism to support holistic planning and alignment of ET é
2014) business and IT in organizations and networks" | 5
(Dang & "Our objectives for doing EA and using EA products are unclear :‘i
" Pekkola, 2016) in the sense that the agencies cannot or are limited to use those s 8 4
g products in their business." S 5E E
E (Drews & "In the category of (meta-)modeling, we identified the challenge —C;S & 5 %
E Schirmer, 2014) | of extending meta-models by including entities from partners, g-c% DDE
© customers, and other relevant actors throughout the layers of J o <
the enterprise architecture."
(Valtonen et al., "(1) challenges regarding the (meta-)modelling of EEA and BEA"
2018) "Challenges concerning modelling include inter-organizational -c%
§D interfaces on all layers, finding the right level of abstraction and a
E’ identifying shared business objects" _g g
Es (Nurmi et al., "In practice, this means combining two perspectives: modeling the § _§
&) 2019) state of, e.g. the infrastructure and data of the organization o
(complicated problem) as well as managing social phenomena in g
the midst of ecosystemic environment (complex problem)." 'E
"The presented challenges are classified into four groups: (1) ‘EI.
challenges regarding the (meta-)modeling of EEA and BEA" ©
§ (Dang & "EA provides a comprehensive view of an organization’s business
E Pekkola, 2016) objectives and processes, data resources" 9 >
§ (Nurmi et al., "Government ecosystem architecture should, at its highest level of ,§ =
o 2019) abstraction (to-be complex level), be simple; yet thrive to capture o =
a asis complicated architecture accurately and unambiguously, w

Table 1: EA Element A on Network Level
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We discovered that all EA elements are detected across the different tiers based
on this visualization (Figure 8). At the organizational level, the EA components
are examined the most extensively, and at the network level, the least thoroughly.
This is especially accurate when considering the benefits of EA.

DISCUSSION AND LIMITATIONS

Our findings indicate that EA is mainly applied to the organizational level, thus
within healthcare organizations. According to the findings of this literature study,
EA is becoming more significant in the healthcare sector and can be a resource for
architects who are interested in learning more about the benefits, success factors,
and possible challenges that can occur within an enterprise. The 'enterprise’ cannot
be generalized, though. We can observe that EA is most frequently used and
investigated within the boundaries of a single organization and least frequently
within networks. EA elements’ applicability appears to vary depending on the
context. The EA elements are commonly addressed in an organizational context but
are hardly ever expressed in the context of a healthcare network.

As was stated in the beginning of this paper, networks are not the same thing as
organizations. For example, organizations are typically empowered to choose their
own objectives and the strategy they use to achieve those. Organizations can join
networks for a number of motivational reasons, such as an obligation to one or more
network parties, a specific event taking place, such as a pandemic, or their own
goals and agenda, which may not be shared by the other network parties.
Additionally, because the network parties or the network'’s lead member decide on
some appropriate course of action, individual organizations typically have little
influence over the strategy that will be executed.

Eight studies that were part of our selection (Britto et al., 2018; Burmeister et al.,
2019; Fjeldstad et al., 2020; Hjort-Madsen, 2006; Hjort-Madsen & Burkard, 2006;
Schooley et al., 2010; Trang et al., 2013; van de Wetering & Dijkman, 2021)
demonstrate that a network differs from an organization in terms of its
characteristics. A basic representation of these characteristics was created based on
these articles (Figure 9).

O©IIMA, Inc. 2021 86 Communications of the IIMA



Enterprise Architecture in Healthcare Networks Maris — Hoppenbrouwers — Ravesteijn - Hillegersberg

Motive
Relational Contractual
Shared Rules and
identity behavior

Capabilitics

Figure 9: Network Characteristics

At the top is the motive. For example, this could be a mutually agreed-upon
objective or an occasion that calls for cooperation amongst several organizations.
On the relational side (light gray), issues include the search for a shared identity
that all organizations can identify with as well as developing a relation where
features such as trust need to be considered. On the contractual side (dark gray),
issues include deciding on a certain organizational structure and the corresponding
rules, responsibilities, and behavior. To tackle these problems, one needs to possess
a variety of capabilities, such as network, business, and technical capabilities.

Although the results are based on numerous articles and saturation occurred
generally after coding around 75% of the selected articles, it is crucial to note that
the selection of articles only includes English-language publications. The screening
process finally resulted in the rejection of articles written in German and Dutch for
other reasons than language. Papers written in other languages, such as Spanish and
Chinese, were excluded since we were unable to read those. Additionally, we did
not consider any studies that did not have citations connecting them to other articles.
It is uncertain if including these articles would have led to any novel findings.

CONCLUSION AND RESEARCH AGENDA

The extent to which EA is researched in a healthcare organization when there is
intra, inter, and network collaboration was the central topic of this study. A
systematic literature search identified 94 papers that were selected. Inter-, intra-,
network, and no distinct organizational level are the four categories into which the
studies are divided. The findings demonstrate that EA is frequently used to address
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problems that are contained within one healthcare organization. Studies rarely
concern the application of EA to situations that call for cooperation between
different organizations (intra organizational and network issues).

A main conclusion that can be drawn from this analysis is that EA is context
sensitive. In contrast to a network, different EA success factors and challenges
apply within an organization. Based on this, it can be said, though with some
caution, that the concept of EA is not entirely appropriate for a healthcare network
setting, or healthcare organizations are not yet mature enough to apply inter-
organizational EA. To better advise how EA might be utilized in this setting, more
research into the context of healthcare networks is required.

In a network context, we should perhaps not just be concerned about the EA
elements indicated in Figure 7. Additionally, or perhaps even primarily, this
concerns issues with the network attributes depicted in Figure 9. However, it is
unclear whether these overviews of EA elements and network features are
complete, or which network issues and EA-related elements should come first. As
a result, we recommend the following topics for further research:

1. A literature review on the subject of network characteristics to complete the
overview of network characteristics. With the results, verify the network
characteristics (Figure 9), compare them to those of healthcare organizations,
and determine whether or not identification of a broad range of "enterprise"
characteristics is feasible.

2. Tocomplete the overview of EA elements in the context of healthcare networks,
it is suggested to investigate to what extent the network characteristics
determine the extent to which the EA elements reoccur in practice.

3. Determine the extent of EA's applicability inside healthcare networks and what
adjustments to EA management or processes (in terms of maturity) may be
required to make EA more appropriate in the context of healthcare networks.
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APPENDIX A

ID Document Level Literature
Review

EA001 (Bourmpoulias & Tarabanis, 2020) X

EA004 (Jusuf & Kurnia, 2017) Organizational

EA005 (Guo et al., 2019) Organizational

EA006 (Lee et al., 2016) Organizational

EA007 (Noran, 2015) Network

EA009 (Noran et al., 2018) Organizational

EAO012 (Bradley et al., 2011) Orga nizational

EA013 (Lumor et al., 2021) X

EAO14 (Gebre-Mariam & Bygstad, 2016) Network

EAO0I15 (Kaushik & Raman, 2015) Inter-organizational

EAO017 (Niemi & Pekkola, 2020) Organizational

EAO018 (Dang & Pekkola, 2017b) X

EA020 (Dang & Pekkola, 2016) Network

EA021 (Rurua et al., 2019) Inter-organizational

EA022 (Dang & Pekkola, 2017a) Network

EA024 (Dang et al., 2019) Network

EA025 (Gampfer et al., 2018) X

EA026 (Bachoo, 2019) Inter-organizational

EA027 (Sallehudin et al., 2019) Organizational

EA029 (Schooley et al., 2010) Inter-organizational

EA032 (Trang et al., 2013) Network X

EA034 (Dang, 2019) Network

EA035 (Pattij et al., 2020) Organizational

EA037 (Depalo & Song, 2012) Inter-organizational

EA038 (Bygstad et al., 2015) Inter-organizational

EA039 (Drews & Schirmer, 2014) Network

EA040 (Pattij et al., 2019) Organizational
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EA041 (Janior et al., 2021) X
EA042 (Ahmad et al., 2020) Organizational

EA043 (Valtonen et al., 2018) Network

EA045 (Bernus et al., 2014) Inter-organizational

EA046 (Bradley et al., 2012) Organizational

EA047 (Canada & Halawi, 2020) Inter-organizational

EA048 (Ajer et al., 2021) Organizational

EA049 (Venkatesh et al., 2007) Inter -organizational

EA050 (Junior et al., 2020) X
EAO051 (Ajer, 2018) X
EA052 (Ajer & Olsen, 2019) Organizational

EAO053 (Andersen & Carugati, 2014) X
EA054 (Al-Kharusi et al., 2018) Inter-organizational

EAO055 (Ajer & Olsen, 2018) Inter-organizational

EA056 (Rohloft, 2005) Organizational

EA057 (Ajer et al., 2018) Inter-organizational

EA059 (van de Wetering & Dijkman, 2021) Organizational

EA060 (Nurmi et al., 2019) Network

EA061 (Abu Bakar et al., 2019) Inter-organizational

EA063 (Mouaad & Assar, 2019) Organizational

EA065 (Girsang & Abimanyu, 2021) Organizational

EA066 (Higman et al., 2019) Organizational X
EA067 (Pasaribu et al., 2019) Organizational

EA069 (Mykhashchuk et al., 2011) X
EA071 (Haki et al., 2012) Organizational

EA072 (Kurnia et al., 2020) Organizational

EA073 (Masuda et al., 2018) Organizational

EA075 (Virkanen & Mykkénen, 2014) Network
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EA076 (Wichmann & WiBlotzki, 2019) X
EA077 (Simon et al., 2013) X
EA078 (Burmeister et al., 2019) Network

EA079 (Jonnagaddala et al., 2020) Organizational

EA082 (Ansyori et al., 2018) X
EAO083 (Alencar de Medeiros et al., 2021) X
EA084 (Plessius & Steenbergen, 2019) Organizational

EAO085 (Ylinen & Pekkola, 2019) Inter-organizational

EA090 (Lopez & Blobel, 2009) Inter -organizational

EA092 (Kaisler & Armour, 2017) X
EA095 (Oliveira & Nightingale, 2007) Organizational

EA098 (Motoc, 2017) Inter-organizational

EA099 (Hauder et al., 2013) Organizational

EA100 (Saint-Louis & Lapalme, 2018) X
EA102 (Purnawan & Surendro, 2016) Inter-organizational

EA105 (Ahmad et al., 2015) Organizational

EA109 (Adenuga et al., 2015) Inter-organizational

EA111 (Hjort-Madsen, 2006) Network

EA112 (Hjort-madsen & Getze, 2004) Network

EA113 (Ajer et al., 2019) Inter-organizational

EAI115 (Ahsan et al., 2010) Inter-organizational

EAll6 (Haghighathoseini et al., 2018) Inter-organizational

EA117 (Fjeldstad et al., 2020) Network

EA118 (Blobel & Oemig, 2009) Organizational

EA119 (Plessius et al., 2014) Organizational

EA120 (Kar & Thakurta, 2018) Organizational

EAI121 (Carter, 2016) Organizational

EA122 (Lu et al., 2005) Organizational

EA123 (Azman, 2020) Organizational

EA124 (Katuu, 2018a) Organiz ational

EA125 (Radeke, 2011) X
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EA126 (Venkatesh & Bala, 2010) Inter-organizational

EA127 (Britto et al., 2018) Network

EA128 (Katuu, 2018b) Organizational

EA129 (Hjort-Madsen & Burkard, 2006) Network

EA131 (Winter et al., 2010) Organizational

EA132 (Lapalme et al., 2016) Organizational

EA133 (Lapalme, 2012) X
EA134 (Kotusev, 2017) X
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