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Abstract

Purpose – Service oriented architecture (SOA) is increasingly adopted by many sectors, including 
healthcare. Due to the nature of healthcare systems, there is a need to increase SOA adoption success 
rates as the non-integrated nature of healthcare systems is responsible for medical errors that cause 
the loss of tens of thousands of patients per year. Although numerous factors affect SOA success, these
have not been explored and analysed yet, especially in the area of healthcare. This highlights a 
literature void and thus the purpose of this paper is to identify critical success factors (CSFs) 
influencing SOA implementation in healthcare.
Design/methodology/approach – The authors critically review the literature and identify 
individual factors that may form CSFs for SOA implementation in healthcare. In doing so, they 
synthesise and propose a conceptual model of SOA CSFs in healthcare. The conceptual model is tested 
in the practical arena using a qualitative research methodology that is based on a case study strategy. 
Findings – The empirical findings verify the proposed model and reveal that an additional SOA CSF 
in healthcare does exist. It is also revealed that the proposed model helped the case organization to 
successfully implement an SOA solution.
Research limitations/implications – The implications that derive from this article are important 
for both theory and practice. At a practical level, the paper delivers a model that can be used as a 
decision-making tool by professionals when they implement SOA solutions in healthcare. At a 
theoretical level, the proposed model extends the body of knowledge on this area and opens new 
avenues for research. From another point of view, it is suggested that further research is required on 
this area as the proposed conceptual model was tested only through a single case study. Thus, multiple 
case studies or other types of research strategies should be used to better test the proposed model. 
Originality/value – This work is original and focuses on CSFs related to SOA implementations in 
healthcare organizations. The work can be considered as novel as it identifies and classifies SOA CSFs 
for solutions that have been developed in the area of healthcare.

Keywords Healthcare information systems, Service oriented architecture, Critical success factors,
Health care

1. Introduction
The motivation to investigate service-oriented architecture (SOA) critical success
factors (CSFs) in healthcare is threefold. First, the Healthcare Information Systems
(HIS) integration is a critical parameter for patients’ well-being (Aron et al., 2011;
Currie and Finnegan, 2011; Petter et al., 2008). Second, SOA is increasingly utilized as
an integration paradigm for HIS (Blanton et al., 2009; Nadkarni and Miller, 2007).
Third, SOA implementations is an uncharted research area with many, especially
non-technical factors surrounding it is successful implementation (Heffner, 2009).

Healthcare organizations demonstrate ongoing efforts to reduce costs and improve
the quality of their services through systems integration. In these efforts, successful
integration of new and existing systems is of high priority (Chiasson et al., 2007).
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HIS integration is of critical importance as even a small error in any one of the various
pieces of information stored and used in the HIS could have consequences that
directly influence the quality of human lives (Aron et al., 2011). In more detail, HIS
are embedded in clinical and diagnostics equipment, but most importantly are
uniquely positioned to capture, store, process and successfully communicate medical
data. These data aid the decision makers for better coordination of healthcare
processes. In the past, medical errors that occurred through the non-integrated HIS are
estimated to have resulted in the loss of 23,000 persons per year in the UK (Khoumbati
et al., 2006). In the same lines, the USA’s Healthcare reform plan (2010) highlights the
correlation between medical errors and morbidity as a current problem responsible for
the death up to 98,000 people per year. Thus, the need for successfully integrated HIS
in a safer, interoperable and more manageable environment motivated organizations to
consider the adoption of solutions, such as SOA.

SOA is an architectural paradigm that supports reusability and emphasizes on
breaking business processes into smaller blocks of functionality (e.g. services). These
small blocks are well defined, self-contained modules that provide standard business
functionality and are linked together to build an integrated business process
(Papazoglou et al., 2008). Organizations that implement SOA can: reduce costs, reuse
software (e.g. web services), integrate their legacy systems and IT infrastructures, and
better align business with IT (Basias et al., 2012; Koumaditis and Themistocleous,
2011; Mueller Benjamin et al., 2010).

However, Heffner (2009) reports that: 41 percent of SOA implementers believe that
SOA delivers less benefits than expected and another 17 percent that they are
struggling enough with SOA and they will not expand its use. Based on these statistics
it is obvious that 58 percent of SOA adopters have not yet figured out how to benefit
from their projects. Thus, even though SOA is considered as a valuable architectural
paradigm, there exist factors that are unclear to implementers exist. These are mainly
non-technical factors and can affect the success of SOA implementations (Morabito
et al., 2010; Viering et al., 2009). Therefore, motivated by these essential issues, this
paper is seeks to answer the following research question:

RQ1. What are the CSFs influencing SOA implementation in healthcare?

Thus, we propose the identification of SOA CSFs in healthcare to provide initial
insights for researchers and practitioners. Consequently, a literature review of
published cases from various industries (non-specific sector) and healthcare was
conducted. This review resulted in a proposition of a SOA CSFs model, which was then,
tested using a qualitative case study strategy. The case study was carried out in a big
public healthcare organization (PHOrg) with 1.5 million members that at the time
required a cost reduction on expenditure by utilizing IT. Reflecting these challenges the
administration decided to implement SOA-based e-health services.

The remaining of the paper is structured as follows: Section 2 presents the literature
review on SOA, Section 3 the research methodology, Section 4 the empirical data,
Section 5 the case study findings, Section 6 the discussion and lessons learned and
Section 7 conclusions and future research agenda.

2. Literature review: SOA
SOA is an architectural paradigm in which business processes are composed using
web services (Erl, 2005). From a technical perspective, SOA addresses issues related to
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reuse, maintenance and integration. From a business perspective, SOA provides
services that are aligned with internal or external business needs. Accordingly,
healthcare organizations move toward redesigning their systems to utilize the SOA
paradigm (Blanton et al., 2009). In doing so, they can build upon previous architecture
approaches while better addressing agility and effective reuse of services across
and outside the organization (Mantzana et al., 2010). SOA provides an opportunity to
achieve broad-scale interoperability, while offering flexibility to adapt to changing
technologies and business requirements (Mahmood, 2007). In addition to this, SOA
implementations can offer benefits that are required particularly in healthcare, such as:
improved medical data and services quality; improved accessibility/interoperability;
enhanced decision making; and compliance with new laws/regulations.

For example, Ferguson (2010) reports that SOA-based electronic healthcare records
(HER) can improve the quality of medical data and its outcomes due to enhanced
interoperability. The fact that SOA integrates disparate applications and data sources
allows us to clean data and produce more accurate and up to date information that are
vital for the healthcare decision-making process. In an example reported by Leader
(2010) medicines, prescribed through a traditional process, and changed later on due to
changing treatment, exposed the patient to a higher risk as the doctor had no visibility
to patients’ data. This risk can be eliminated by adopting a SOA solution that allows
doctor to have access to patients’ medical data and see what other medicines s/he takes
or what allergies s/he has. Also the doctor can check on-line for possible interactions
of the patients’ medicines.

From another point of view, SOA can help healthcare organizations to comply with
new laws/regulations. As medical data and services are increasingly exposed among
healthcare partners and patients, compliance with current and frequently revised laws
and mandatory standards are set by governments to insure safety and security of the
exchange process. National and international regulations such as: Health Insurance
Portability Accountability Act and Health Information Technology for Economic
and Clinical Health Act and standards, like: CEN/TC 215 EN 13606, and HL7 require all
organizations to review their business processes and ensure that they meet the
compliance requirements set forth in the legislation (Department of Health & Human
Services, 2010; Rusu et al., 2010). SOA can assist healthcare organizations in complying
with new laws/regulations as it delivers faster response to change (e.g. new laws)
and is evolving in accordance to standard (e.g. like the case of SOA/HL7) ( Josuttis,
2007; HL7/OMG, 2008). It also supports flexible, scalable and extendable IT
infrastructures that are easily adapted to the changing needs and requirements
of the business environment.

Despite the benefits that SOA provides, not all SOA projects have delivered
the expected outcomes due to organizations lack of understanding especially in
non-technical factors (managerial, human, etc.) surrounding SOA implementations
(Heffner, 2009). This is extremely important as investments of hundreds of thousands
of euros do not lead to the expected outcomes and in some cases result in failure.
A failure in a healthcare organization’s IT infrastructure is not an option as the
literature is full of cases where IT failures cost patients lives (Fitzgerald and Russo,
2005). For this reason, we decided to focus our study on CSFs of SOA implementations
in healthcare given that: SOA projects are affected by various factors and the
importance of healthcare projects success.

In reviewing the normative literature we first review the factors that critically affect
the success of a SOA implementation. Thus, we initially search various databases, such
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as: Google scholar, IEEE Xplore, AISeL and ScienceDirect. We run keywords, title and
abstract, using specific keywords (e.g. “SOA Critical Success Factors” and “SOA
implementation”) and seek representative studies. Alongside, a backward references
search, with the references of the studies yielded from the keyword search, thus
extending the knowledge of the theory and methodology used (Levy and Ellis, 2006). In
an attempt to provide valuable insights for the information systems (IS) community
we organized the review in a conceptual structure (e.g. CSF/CSF in healthcare) (Vom
Brocke et al., 2009). The literature review reveals nineteen individual factors that can
be consider as important for SOA implementation in healthcare. It is worth noting that
not all the factors are healthcare specific but some of them are more important and
relevant in a healthcare environment rather than elsewhere. Also some factors like
cost and risk are common factors that affect the success of any IT implementation
and project.

Based on the 19 individual factors that are derived from the literature we synthesize
a conceptual model. The factors are explained in alphabetical order:

. Alignment: in order to result in a successful SOA implementation there is a need
to align the business strategy with the business processes, the SOA solution,
the IT infrastructure and the actors involved. This is extremely important
especially in a healthcare setting where numerous categories of human actors
with different and often conflicting interests should be aligned too (Aier et al.,
2009; Antikainen and Pekkola, 2009; Chang and Lue, 2009; Haresh and Fethi,
2009; Lee et al., 2010).

. Clear goals form: a significant element of a business strategy and a project. In the
case of SOA implementation these should be set up in advance as upon them the
service management and modification is based (e.g. mapping of measurement
result). SOA goals require a good understanding of both IT and business
parameters (Lee et al., 2010).

. Complexity: healthcare organizations’ IT infrastructures consist of hundreds of
legacy, custom, packaged, e-services and other types of applications. These are
based on multiple operational systems, programming languages and protocols
and in their vast majority are not compatible. These systems partially integrate
business processes but there is often no clear view about the processes and IS
that automate these processes due to high complexity. When the discussion
comes to systems integration through SOA, the complexity can affect the
number of physical resources required to address integration and thus it may
affect the whole project implementation (Lee et al., 2010; Schelp and Aier, 2009).

. Cost: is a vital factor related to any project and in any sector. Usually
organizations do not proceed to the implementation of a software solution
without performing a detail examination of all cost types and categories
associated with their project. The same happens when organizations implement
SOA (Aier et al., 2009; Haresh and Fethi, 2009; Lee et al., 2010; Themistocleous
and Mantzana, 2010).

. Culture: the lack of organizational culture that supports healthcare organizations
to integrate their IT infrastructures is considered as a major factor. It is therefore
crucial to cultivate a culture that supports a SOA friendly environment as such
a culture may: reduce resistance to change, assist individual business units to
take ownership of data, processes IT systems and get commitment at the board
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level (Aier et al., 2011; Antikainen and Pekkola, 2009; Chang et al., 2006; Haresh
and Fethi, 2009; Nasr et al., 2011; Wong-Bushby et al., 2006; Yoon and Carter,
2007).

. Enforce decision: Wendell (2009) and Mulrooney (2010), reflect on the need to
establish tools and methods for the detailed execution of SOA related decisions
and/or the ownership of specific services. They report that this enforcement can
minimize the time delay experienced due to negotiations, unclear ownerships
and misunderstanding and thus assist SOA implementation. The emphasis
given to this factor (e.g. in healthcare) is supported by the view that the variety of
the actors and the heterogeneity of the healthcare disciplines results in a time
consuming and complex decision-making processes (Locatelli et al., 2012).

. Experience: SOA requires the availability of experienced professionals from both
IT and business orientations that can apply their skills during the SOA
implementation (Aier et al., 2009; Antikainen and Pekkola, 2009; Chang and Lue,
2009; Haresh and Fethi, 2009; Nasr et al., 2011; Yoon and Carter, 2007). Especially
in the area of healthcare it is expected that experienced staff with relevant skills
can support the organization to address issues related to complexity.

. Governance: refers to an overall plan that: provides compliance with regulations
(internal/external) and checks services concerning capability, security and
strategic business alignment (Aier et al., 2011; Antikainen and Pekkola, 2009;
Chang and Lue, 2009; Haresh and Fethi, 2009; Kajko-Mattsson et al., 2007; Lee
et al., 2010). SOA governance is considered as a significant factor that affects the
implementation of SOA architectures as it allows the organization to control the
service lifecycle, establish decisions rights (e.g. development, deployment,
operations and management of new services) and monitor the progress of
SOA initiatives.

. Long-term planning: SOA focusses on services reusability. Thus, a long-term
business plan that includes reusable services to facilitate future business is
required (Antikainen and Pekkola, 2009). Long-term planning is also necessary
as organizations do not implement their SOA architectures in one wave but in a
progressive manner. This is important in the area of healthcare where many
incompatible systems do exist and need to be tested thoroughly before go live.

. Measurement: the success of a SOA implementation is measured against specific
criteria such as availability, reusability, quality of service, performance,
functionality, etc. For that reason it is important that healthcare organizations
implementing a SOA solution should set their criteria for measurement in
advance (Lee et al., 2010; Schelp and Aier, 2009).

. Maturity identification: these are models that outline anticipated, typical, logical
and desired evolution paths toward SOA maturity and are used to assess the
AS-IS situation of an organization. SOA maturity identification is crucial as it
illustrates future directions in a clear, meaningful and multidimensional way
(e.g. technology, adoption, process, etc.) (Blanton et al., 2009).

. Project identification: SOA can be utilized as part of a system and expanded over
time. Thus, initial identification of the early SOA adopters, low-complexity pilots
based on existing needs for change is important (Aier et al., 2011; Lee et al., 2010;
Nasr et al., 2011; Yoon and Carter, 2007).
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. Resources: SOA is adopted as a paradigm that utilizes existing IT infrastructure
(e.g. applications and services) but also requires resources to be implemented
(e.g. staff, experts, software, hardware). Thus, it is suggested that the availability
of such resources is critical for SOA implementation (Chang and Lue, 2009;
Lee et al., 2010).

. Risk: there are numerous risks like operational and financial need to be
considered during the implementation of a SOA implementation. In a healthcare
setting there exist additional risks that should be studied and analyzed like
access control, privacy violations, medical fraud, medical identity theft and data
confidentiality (Antikainen and Pekkola, 2009; Lee et al., 2010).

. Roadmap: roadmap is a high level plan and a guide for building a SOA
architecture. SOA roadmap’s importance is seen as it includes the goals and
milestones usually set in a time/activity manner in conjunction with the maturity
model phases (Blanton et al., 2009; Lee et al., 2010).

. Roles: many individuals with different roles and level of responsibility
participate, affect and or are affected by a SOA project. Placing the right
role(s)-to-individual can be a crucial factor for SOA implementation as
multidiscipline skills (e.g. IT and business) are required for a SOA
implementation (Kajko-Mattsson et al., 2007; Lee et al., 2010; Nasr et al., 2011).
Also in the area of healthcare actors change roles over time. For instance,
a doctor can act as a provider of a healthcare service (e.g. medical doctor) in one
instance and in another can act as a patient who accepts healthcare services from
another medical doctor or healthcare unit. The importance of actors’ roles is
well discussed and analyzed in the literature with Mantzana et al. (2007)
suggesting that actors and their roles are affected by the organizational
environment and the time. This indicates that the actors and their roles should
be identified and managed in any case.

. Standards: SOA is based on established global standards such as XML, UDDI,
SOAP, WSDL, BPEL and REST (Lee et al., 2010). The fact that SOA is a standard
based paradigm supports its widespread. In healthcare sector there are
standards that are used for technical issues like the HL7 which is used for
integration issues. There is therefore a need to consider all these standards
(healthcare and non-healthcare specific) when implementing a SOA solution.

. Team: in a SOA implementation there are many team members with different
sets of skills and expertise that participate. The project manager is usually
responsible for the appointment of the team. Therefore, s/he has to build
a balanced team that includes members that understand the technical, business
and healthcare issues of the SOA implementation in healthcare (Antikainen
and Pekkola, 2009; Lee et al., 2010; Wong-Bushby et al., 2006). The literature
in the area of healthcare reports that IT projects usually fail when there is a
non-balanced implementation team (Fitzgerald and Russo, 2005).

. Testing: SOA is based on procedures, design rules and standards for ensuring
that different services and components (technological and human) can
successfully cooperate toward a shared business goal. Thus, tools and
methods to test the integration approaches and services are required before the
actual service implementation (Nasr et al., 2011).
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The above-mentioned factors that are derived from the literature review are in the form
of a laundry list. For that reason we decided to classify them using the Shang and
Seddon (2000) model. Despite this model was introduced to classify integration benefits
we believe that it can used to categorize the factors that affect the implementation
of an integration paradigm like SOA. Shang and Seddon (2000) model is suitable for
this categorization as it was originally derived from integrated IT infrastructure and
widely used in the past to provide a distinctive view of integration technologies (Hsin,
2006; Khoumbati et al., 2006). We also argue that the model’s categories can be
efficiently used to present the proposed factors in a more organized and clear way.
Based on Shang and Seddon (2000) model we classify the proposed factors into:
operational, managerial, strategic, IT infrastructure and organizational categories. The
proposed conceptual model for SOA CSFs is implemented to help practitioners and
researchers to focus their attention to the significant role that each identified CSF
plays. In addition, the categorization of the factors illustrates specific aspects of each
factor (e.g. organization, management, etc.).

The classification of the CSFs of the proposed conceptual model is presented
in Table I. In this table the first column from the left refers to the CSF category
based on Shang and Seddon (2000) model. The second column from the left presents
the factors identified in the literature and mapped with the preceding column. The
remaining columns under the heading “references” map literature references with
each factor.

3. Research methodology
In order to test the proposed model of SOA implementation CSFs in healthcare, an
interpretive qualitative research approach was utilized that employs a case study
strategy. This decision was based on the need to study the CSFs surrounding SOA
implementations and on the unique nature of healthcare itself. In more detail,
healthcare can be characterized by unique issues, such as: the interactive nature of
practitioner/patient relationships; patients’ subjective experiences of illness; their own
personal understanding of human suffering; and stakeholders behavior and
interpersonal interactions (Miles, 2009). The aforementioned healthcare
characteristics drive effective clinical process to rely not to a single but rather to
several different kinds of knowledge (e.g. medical, anthropological and instrumental).
Consequently, giving the required depth of understanding that can be applied to a
given problem situation. The same principle, as in clinical practice, is useful to be
applied to the research methodology so as to research a healthcare setting (Fossey
et al., 2002). Moreover, as to understand the interplay between stakeholders
(clinical and non-clinical) and IS, emphasis is required on the meanings, concepts,
definitions, characteristics, descriptions and associations rather than numbers and
statistics. Thus, as a more suitable candidate the interpretive qualitative research
approach is followed in this research, as it can closely relate to the healthcare
aspect of the research. Additionally, qualitative research methods are being used
increasingly in evaluations of computer systems and IT both within and outside
healthcare (Kaplan and Maxwell, 2005). Furthermore, the use of a case study was
utilized as it is a widely used research mechanism for examining CSFs and supports
the investigation of: little-known phenomena (SOA CSF in healthcare) and complex
processes (SOA implementation) in their natural setting (Bairi and Manohar, 2011;
Kamal, 2006).
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Table I. Proposed SOA critical success factors in healthcare
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In this research a qualitative research design is followed incorporating three stages:
research design, data collection and data analysis, as seen in Figure 1. Whereas, the
stages are presented, alongside the actions (e.g. identify research need, literature
review, etc.) and the sections of the paper that each corresponds.

The literature review (as explained in Section 2) helps us to develop the conceptual
model of the SOA CSFs in healthcare (Table I) and in this section the research
methodology is presented. This study employs multiple data collection methods, such
as: documentation, interviews, direct observation, participant observation and archival
records (Strauss and Corbin, 1998). For the purpose of this research, we conducted face-
to-face semi-structured interviews with five professionals during a period of four
months. These interviews lasted from 60 to 90 minutes. The following stakeholders
were interviewed in the case organization: top-manager A, top-manager B, project
manager internal, project manager external and administrator. In addition, appropriate
documents and records portraying the issues at hand, were retrieved. The interviews
were digitally recorded and the transcription outcome was discussed and verified with
the interviewees. The bias that may be presented when using qualitative, case study
research approach was overcome by data triangulation. The use of multiple
data collection methods (interview, archive reports and raw data) makes the
triangulation possible and preserves the reliability and validity of findings

START
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Identify Issues
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Propose SOA CSFs model

Identify Research Methods
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Figure 1. Research design
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(Myers and Newman, 2007). The finalized material was then compared with the
outcome of the literature review (Table I). The data analysis stage is presented in the
following sections.

4. Case study analysis
Due to confidentiality reasons we cannot report the identity of the case organization.
For this reason we refer to this organization using the coded name PHOrg. PHOrg
has more than 1.5 million members and consists of 57 regional healthcare services
and contracted partners (pharmacists, doctors, diagnostic centers, private clinics
and physiotherapists). It is estimated that PHOrg monitors and interacts with 12,744
doctors, 2,685 diagnostic centers and labs, 710 physiotherapists, 1,100 opticians and
9,735 pharmacies making it a large multidimensional organization.

When a new administration was appointed to manage PHOrg the organization was
facing two major problems: the cost of the services provided were exceeding by far the
amount of revenue it produced and a change in the institutional framework regarding
the hiring of contractors resulted to personnel reduction of 44 percent. In an attempt to
address these issues several IT and other solutions were introduced. The most strategic
action that PHOrg took focussed on the implementation of a SOA-based electronic
prescribing system with an integrated sub-system, that records diagnostically and
medical referrals, named integrated services (iServ). The system was created with the
assistance of an external sub-contractor and funding placed by an external sponsor.
The system’s platform is web-based open source and was provided for free to the
contracted physicians and diagnostic centers. The physicians use the platform to refer
the patient to a diagnostic center and the diagnostic center execute the referred
diagnostic tests and charge the PHOrg. The initial objective of PHOrg was to create
a proof-of-concept pilot version of iServ with appropriate functionality and evidence of
cost reduction. The overall project can be characterized of success in many levels. To
verify the success of the project we applied the six major success dimensions of a well-
known model (Petter et al., 2008). A summary of the findings portraying the success of
the project is seen as follows:

. system quality: the system in its final state met the desirable characteristics, such
as: ease of use, system flexibility, system reliability and ease of learning, but
overall was lacking sophistication;

. information quality: the desirable characteristics of the system outputs as
management reports and other data formats were of: relevance, understandability
and accuracy;

. service quality: the quality of the support that system users receive from the IS
department and IT support personnel was responsive, reliability with technical
competence;

. system use: the degree in which the end-user utilized the service showed high
level (84 percent of the doctors);

. user satisfaction: users’ level of satisfaction was reported very low at first (initial
pilot stage) but grow to be of high levels as the project reached its final stages; and

. net benefits: the system contributed to the success of individuals (top
management), groups (project and IT), the organizations (cost reduction and
reputation) and even had an effect on national level as it will be explained in the
following sections of this paper.
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5. Case study findings
Initially, the interviewees were asked to comment on the proposed conceptual model of
SOA implementation CSFs as these were classified in the five dimensions of Table I
namely: operational, managerial, strategic, IT infrastructure and organizational. All,
interviewees were positive about the use of the classification and they approved the
five dimensions.

Operational dimension: empirical evidences indicated that PHOrg addressed
maturity identification as part of a SWOT analysis thus placing itself in an initial SOA
maturity stage. Furthermore, this process identified the steps required to improve the
SOA maturity level. The steps that PHOrg identified toward this direction were: utilize
expertise,; use related technology; and integrate, educate and influence others
(employees, stakeholders and funds). These steps were achieved through a gradual
transition and formed a roadmap toward SOA implementation. Empirical evidence
indicated that complexity was not realized as a CSF in this case. The reason for this
was that most of the business processes of PHOrg were not automated and thus there
was no complexity in terms of systems integration. However, it should be noted
that this is not a typical case as many organizations have at least automated but not
integrated HIS.

Managerial dimension: PHOrg created dedicated teams with a clear structure.
A project Team A (three members) and an IT team containing members of a larger IT
team were appointed at PHOrg to run the project. Also a project Team B (external
developers) was appointed too to cover the project’s needs. Team B consisted of two
project managers and a dedicated IT team (three members). PHOrg gave roles
only to Team A (e.g. project manager, integration advisor, management representative)
and assigned task to the rest employees.

Empirical evidences indicate that PHOrg addresses governance as the alignment
of strategic business goals (e.g. e-health services) with the current legislation. This was
the case as many laws issued decades ago did not foresee the use of e-health
services and opposed issues related to e-health, such as: privacy and patient’s data
confidentiality, functionality and management. The project had to be in accordance
to the legislation running at that point. Thus, Team A with the legal service team
(already running as part of PHOrg) produced a legislation proposal. After revision, the
top management of the PHOrg with the aid of government officials produced a new law
proposal, which was the first directed to assist e-health services and to cover the
project. Furthermore, as stated PHOrg’s approach involving sensitive patient data
Team A always confirmed their approach with the Country Data Protection Authority
considering all risks and safety measures.

Additionally, PHOrg’s plan was based on utilizing the results from measurement
(usage and cost reduction) to push the change for the initiative. Thus, top management
aimed to get results as quickly as possible. Additionally, managers produced weekly
reports and communicated the results, as to create a positive view of the project. The
measurement was conducted through an IT system (data collection software) set up by
the developer (external) during the pilot phase. The measurement focussed on the use
and functionality of the services and the data retrieved were mapped with the cost
reduction produced. In addition to this, four interviewees reported that communication
should be included as a CSF. In more detail, communication was seen as a tool to
promote the project (established through the campaign), get commitment, motivate
the users and get feedback (established by a one day formal presentation of the pilot
to local union’s representatives) and as part of everyday business (different
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communication channels were created between project teams, the top management
and users).

Strategic dimension: the top management recognized that: iServ was a revolutionary
system and the healthcare environment was in a reform state. Therefore, PHOrg
planned for immediate results but recognized the long-term usage of the project by
other organizations as well. Accordingly, the focus was divided between getting the
system to work but also build a reputation around it. Thus, the goals were placed
accordingly. As far as, the project identification PHOrg concentrated in a project that
could produce cost reduction and be based on IT sophistication.

IT infrastructure dimension: empirical evidences indicate that PHOrg estimated
the use of technological resources needed, but they were also flexible to allow the use of
any applicable resource from external stakeholders (other public bodies, contractor)
so as to overcome problems and depletion. The only standards applied were the
standardization and coding of medical data. These proved time consuming and
required more resources than originally planned. The testing was based on the
functionality and usage of services at the pilot phase. The recorded problems were
reported back to Team A in a formal way (report). Then a procedure was followed in
which the problem was evaluated, discussed with the project manager (sub-contractor)
and resolved, or if needing an approval, Team A reported back to top management.

Organizational dimension: PHOrg’s top management was the driving force behind
the initiative and only when the first results (demo and cost reduction reports)
appeared the rest of the stakeholders started to align with the aim of the project.

PHOrg’s top management cultivated a SOA friendly culture, which with the
relevant experience in IT already in place (IT culture) grasped the opportunity to install
a system that could reduce the cost, enhance the services provided and be used
as a guide for other organizations. In this respect, many decisions were deliberately
imposed from the top management level to rest of the organization stakeholders
(especially managers) and the outcome was presented as a functional solution that
everyone had to adopt and use. PHOrg’s IT department was considered an asset from
the start. Their sophistication came from training, educated personnel and related
projects. A compact training plan with seminars and presentations was delivered to
iServ users (doctors and pharmacists) and guidelines/manuals made available on
PHOrg’s web site.

6. Discussion and lessons learned
Complexity was a factor that was not reported by interviewees. Apparently this was
not a CSF in this case as PHOrg developed a new system from scratch and its
dependencies with other co-existing systems were small. The reason for this was that
most of the business processes of PHOrg were not automated and thus there was
limited complexity in terms of systems integration. However, it should be noted
that this is not a typical case as many organizations have at least automated but not
integrated HIS.

Another interesting point disclosed by the case data, was a new CSF called
communications that was revealed by our field work (mentioned by three interviewees)
and added to the managerial dimension, as seen in Figure 1. Communication in a SOA
implementation is the exchange of project-specific information with the emphasis on
creating understanding between the sender and the receiver and has characteristics
of effectiveness, responsiveness and is directly linked with feedback of an action.
Effective communication can be an important factors contributing to the success of a

Post_Print



SOA project. In this respect, the project team is required to provide timely and accurate
information to all stakeholders. Thus, members of the project team prepare
information in a variety of ways (e.g. e-mails, memos, presentations, etc.) to meet the
needs of project stakeholders. Team members also receive feedback from these
stakeholders. Recent studies on CSFs concur that communications play a critical role in
IS project success (Nasir and Sahibuddin, 2011).

Empirical evidences revealed that emphasis was given on familiarizing PHOrg’s
staff to iServ’s functionality and thus disseminating this knowledge by training
seminars to doctors and pharmacists. The training process, included members of
project teams giving short presentations of the system, analyzing the trainees’
requirements and regularly amending the training process (presentation,
manuals, on-line information) to include any new requirements recognized. The
training process acknowledged that healthcare holds tension between the need
for orderly routines and sensitivity to variation in local conditions (Locatelli et al.,
2012). This flexibility and adaptation followed in the training was a critical factor
for its success and helped the users adapt to the changes brought by the iServ
implementation.

A different approach between the literature review and empirical data was seen in
the roles appointed to employees. The tasks they were assigned required the ability to
take decisions that the role they held did not allow them to. Thus, in many cases caused
operational problems (e.g. delays, arguments) and had to engage in meetings with
the top management that hold the appropriate roles to resolve them. In SOA
projects placing roles and responsibilities instead of tasks is seen as a better approach
(Biske, 2008).

Empirical findings revealed that governance holds a top priority among the CSFs
model. The top priority given to SOA governance is in accordance with the views of
many researchers (De Haes and Van Grembergen, 2009; Josuttis, 2007; Marks, 2008;
Niemann et al., 2008). They reported that SOA implementations require governance
mechanisms to excel, otherwise the architecture will end up complex, uncontrolled,
brittle and eventually discarded (Koumaditis et al., 2009). For example, in the case of
the PHOrg, the creation of a tight, IT skilled, organizational structure (Team A),
alignment of services with strategic business goals (iServ and cost reduction) and
compliance with regulations (legislation proposal) provided valuable governance to
SOA implementation.

Additionally, according to our fieldwork culture was observed as a vital CSF.
Organizations can be beneficiated from SOA implementations by cultivating SOA
culture. Thus, reduce the resistance to change, especially observed in healthcare and
motivate individuals (users or decision makers) to assist the maturity of SOA (Locatelli
et al., 2012). For example, the PHOrg followed the pilot/proof-of-concept approach to
disseminate the SOA benefits and gain the stakeholders/users cooperation. Thus,
cultivate a growing favorable climate toward the SOA project. Although, it was top
management dedication to the project that first and foremost drove the project to its
successful outcome.

Based on the case findings it appears that PHOrg critically addressed the vast
majority of the proposed SOA CSFs (Table I). Only complexity was not observed
but as it is explained earlier this is not a typical case as the complexity of PHOrg’s
IT infrastructure was limited. Apart from these factors communication and
training factors were observed and added to the proposed model for as it is
seen in Figure 2.
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As a result of the work carried out in this paper and the case study findings, the key
lessons that can be learnt from the experiences of the SOA implementation in PHOrg
are as follows:

Lesson 1: The proposed model can be used for successful SOA implementation in
healthcare: The normative literature highlights a theoretical gap that refers to the lack
of a conceptual model that categorizes and explains the SOA CSFs in healthcare. The
empirical findings reveal that the use of such a model can have a positive impact
on a healthcare organization implementing SOA. Moreover, empirical data revealed
from the case organization confirm that the CSFs proposed in our model affected the
implementation of its SOA solution. The utilization of such a model guided PHOrg to
run the project without problems and implement it with success.

Lesson 2: The proposed conceptual model provides new insights and associations
of SOA CSFs in healthcare: The critical analysis of the literature indicates that nineteen
SOA CSFs do exist. These CSFs are then categorized and associated with specific
organizational categories (e.g operational, managerial, strategic, IT infrastructure and
organizational) they impact. This provides a clear presentation of the SOA CSFs and
their association. Based on the empirical findings, we incorporate the factors
communication and training in our model.

Lesson 3: Not all the factors are seen with the same critical importance: Each factor
identified in this research has a critical role related to SOA implementation in
healthcare. However, not all of the CSFs were seen in the same importance. In more
detail, PHOrg reflected on cost and complexity with different importance value than
the others. This indicates that these factors each for its own different reason may
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have a value that differs from the rest and requires further investigation. There is
therefore a need for further research in this area to better understand the importance
of each SOA CSF.

7. Conclusion and future research agenda
In this paper, we investigated issues associated to CSFs related to SOA
implementations in healthcare organizations. Despite, numerous factors affect SOA
success, these have not been explored and analyzed yet, especially in the area of
healthcare. This highlights a literature void and thus in this study we identified and
classified SOA CSFs as these were derived from an extensive literature review. The
value of proposing this model of SOA CSFs is twofold: it can help practitioners and
researchers focus their attention to the significant role that each identified CSF plays
and the categorization of the factors illustrates the specific category that each factor
impacts (e.g. operational, managerial, strategic, IT infrastructure and organizational).

The proposed model is tested in the practical arena using a case study strategy. The
case organization (PHOrg) validates the utilization of these factors during a SOA
implementation. From empirical data two new factors were revealed: communication and
training. We have amended our model to include these new CSFs and we are planning to
test it again through a new case study in another healthcare setting (e.g. public hospital).

Another interesting finding was the fact that PHOrg has the power to impose the
implementation of the new system. The power of this organization was such that
persuaded the government to change the legislation to support the smoother adoption
of the system. Thus, top management support and involvement was of high
importance in this case.

Given the nature of healthcare systems, the importance of integrated HIS to
minimize medical errors we believe that research on SOA CSFs is an important priority
in the research agenda. The proposed SOA CSFs model will help healthcare
organizations when implementing SOA, extends the body of knowledge on this area
and opens new avenues for research.
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