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Abstract

drawing on ANT.

Background: Recent health care policies have supported the adoption of Information and Communication
Technologies (ICT) but examples of failed ICT projects in this sector have highlighted the need for a greater
understanding of the processes used to implement such innovations in complex organizations. This study
examined the interaction of sociological and technological factors in the implementation of an Electronic Medical
Record (EMR) system by a major national hospital. It aimed to obtain insights for managers planning such projects
in the future and to examine the usefulness of Actor Network Theory (ANT) as a research tool in this context.

Methods: Case study using documentary analysis, interviews and observations. Qualitative thematic analysis

Results: Qualitative analyses revealed a complex network of interactions between organizational stakeholders and
technology that helped to shape the system and influence its acceptance and adoption. The EMR clearly emerged
as a central ‘actor’ within this network. The results illustrate how important it is to plan innovative and complex
information systems with reference to (i) the expressed needs and involvement of different actors, starting from the
initial introductory phase; (i) promoting commitment to the system and adopting a participative approach; (iii)
defining and resourcing new roles within the organization capable of supporting and sustaining the change and
(iv) assessing system impacts in order to mobilize the network around a common goal.

Conclusions: The paper highlights the organizational, cultural, technological, and financial considerations that
should be taken into account when planning strategies for the implementation of EMR systems in hospital settings.
It also demonstrates how ANT may be usefully deployed in evaluating such projects.
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Background

Throughout Europe and in other parts of the world, gov-
ernments and healthcare providers are engaged in health
care system reforms aimed at improving the quality and
safety of care and containing costs. It is theorized that a
‘transformation’ of health care processes will come about
when timely and accurate information is made available
when, where and for whom it is needed [1], including
the various stakeholders involved in the delivery and
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management of care and, in some models, the patients
themselves or their family [2].

The use of effective Information and Communication
Technologies and systems (ICT) underpins this vision
[3] although the health care sector has been less success-
ful in exploiting the potential of ICT than other sectors
[4]. Despite the above aspirations it has been estimated
that between 50 and 80 per cent of Electronic Medical
Record (EMR) projects fail in the health care sector [5]
outside the sphere of carefully controlled trials.

Electronic medical records systems (EMR) are de-
signed to manage both the distribution and processing
of the information required for the care delivery process,
including patient care records, demographics and billing
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details in some systems [6]. This type of innovation is
marked by a high degree of change within the organization
during and after its adoption, and the speed and depth of
any impact may be mitigated or enhanced by how this type
of innovation is implemented [7]. Technology alone is not
sufficient for ensuring the potential benefits are achieved
in terms of efficiency, effectiveness, and quality of care. For
these systems to be effectively implemented and their po-
tential impacts realized, it is essential that service planners
and managers understand the human and organizational
processes involved in motivating change and adoption.

Recent analyses of existing research in this area [8] have
concluded that context, content, and implementation
process dimensions are vital to the success of techno-
logical solutions, and they have called for more research
in order to understand the organizational and human fac-
tors at work in particular [9].

The research described in this paper reveals how socio-
logical and technological factors interacted during the
process of implementing an EMR system at a large teach-
ing hospital in the UK. The paper also identifies significant
issues for the implementation of such systems in the fu-
ture and sets out implications for managers and practi-
tioners with regard to the use of ICT in health care. In
order to do this, the researchers deployed Actor Network
Theory (ANT): an analytical tool which unpacks factors
shaping the success of technologies with reference to the
contexts in which they are adopted, by considering them
as interacting ‘actors’ in a social network of humans and
non-humans [17].

Many studies tend to see the implementation process
as a “rollout” in which technology is removed from its
organizational dynamics [10]. A sociotechnical approach
to the study of the phenomena is necessary in the con-
text of health care and has also been previously used to
construct and analyse other processes and systems, such
as quality systems [11]. It involves a variety of issues re-
lating to people, organizational and social elements, in-
cluding human-computer interaction, socio-technical,
cultural and ethical concerns [12—-15].

The adoption and implementation of ICT in the health
care sector is a complex subject and using an actor-
network perspective implies focusing on the activities of
key actors as they construct and reconstruct technolo-
gies [14, 16—18], exploring what they understood about
the EMR system and what “they actually do in their day
to day practices to ‘make it work’ [19].

In particular, ICT innovations in organizations and in
work practices within organizations can be considered to
be networks of various related elements, such as people,
tools, organizational actions and documents [14, 16].

A distinctive feature of networks is the manner in
which both human and non-human actors join into a
kind of seamless activity [20-22]. In this perspective,
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networks are associations of actors who may be human
or non-human [22, 23]. Actor-networks emerge when
actors identify common interests and consent to be a
part of an association [24].

This process has been described as translation [17, 24].
Translation is made up of four elements (1) problemati-
zation, (2) interessement, (3) enrolment and (4) mobiliza-
tion [17]. While Callon [17] described these four elements
as consequential, he acknowledged that in reality they can
overlap. The initial problem - in this case inadequate hos-
pital information systems - creates space for a network.
The expression of needs by key actors represents the
problematization of what is required and initiates the
process of network building. Interessement refers to an
interest in resolving such inadequacies. The key actors
who define the problematization represent a means for
the imposition and stabilization of the identity of the other
actors. The act of interessement may or may not lead dir-
ectly to the enrolment of actors in the network. The third
phase of enrolment is when a variety of actors agree on
the roles and identities defined for them as actions for
change. The final phase of mobilization is when the net-
work enters into action in order to pursue its common
agenda. This outcome represents a shift from dispersed
actors who were not closely associated prior to the emer-
gence of the network. This is an interactive process in
which actors may negotiate, identify with others, align
with others and build shared understandings. These are
traces of the emergence of the network. The emergence
of the network may result in adherence to particular
technologies and the evolution of an information tech-
nology system with which members of the network
identify [22]. A distinctive feature of the network is the
manifestation of the network as a macro or super actor
[25-27]. This phenomenon reveals the power of net-
works in action.

This paper aims to determine whether ANT is a useful
way of understanding complex EMR implementation
projects in terms of the various impacts on the intended
outcomes, the social or procedural contingencies influ-
encing whether or how these objectives are achieved, the
reciprocal effects of IT and people on each other and on
organizational processes.

Methods

The project was conducted as part of a PhD and ethics ap-
proval was obtained from the University of Edinburgh Busi-
ness School (Level 1 and 2 Research ethics applications).

No further approval was needed since the project did
not require access to patients or personal data.

Members of staff interviewed (i.e. clinicians, nurses,
Medical Director, CIO) gave their consent to be inter-
viewed and for the de-identified interview data to be
used for research.
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Research design

The specific focus of this study, i.e. the implementation
of EMRs, is a setting where paper-based records were
previously used and which can have huge consequences
in terms of relations among key actors within hospitals
[28]. Sociotechnical approaches favor a central role of
both the actors and technologies throughout the devel-
opment process [29, 30]. In actual fact, it may be that
actors are only consulted a few times in meetings whose
setup mitigates any real involvement of users or any real
openness of the designers [31]. The approach proposed
by Bergen and Berg [32] identified user-involvement as
being important to foster ownership of systems that will
actually match work processes. Furthermore, success-
fully introducing such systems into complex healthcare
organizations requires a mix of good technical and
organizational skills [33].

For all these reasons, a sociotechnical perspective has
been adopted in this work in order to explain the
mobilization of actors and the emergence of this innovation
within a major hospital.

Study setting

The hospital analyzed is a major teaching hospital in cen-
tral Scotland providing acute care and surgical services to
patients, primary care and community services. It offers a
complete range of medical services and its medical faculty
has an international reputation for cutting edge research.
The hospital has 25 medical wards, including Accident &
Emergency, orthopedic, maternity and specialist wards.
The hospital employs 6000 staff delivering significant
levels of activity to 111,000 in-patients per year, 575,000
outpatients per year and 90,000 A&E presentations per
year. The scale and complexity of the hospital makes it a
particularly appropriate study setting. The choice of this
hospital also reflected its suitability for a wider compara-
tive study examining the implementation of the same ven-
dor’s EMR system at other hospitals.

Data collection

Data was collected in several ways [34] in order to identify
the multifaceted nature of situations as they enfolded and
involved different actors:

— by analyzing documents produced within, by and for
the hospital;

— by interviewing the key actors at the study site;

— by observing the actors within the hospital who
were part of the new information system.

Documentary analysis

Our documentary analysis was based on official docu-
ments, reports and documents on the adoption and im-
plementation phase in order to identify the (declared)
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reasons for the adoption of the system and its role. Pub-
lic documents were not only examined as containers of
words, images, information and instructions but also in
terms of how they can influence social interaction within
the organization and as a means of tracing the involve-
ment of actors, their relationships and how their work
affects and/or is affected by IT systems [35]. The docu-
ments made available for analysis were a report on the
adoption of the system containing the project’s objec-
tives and an evaluation report containing data related to
the results delivered by the system.

The first document was dated December 2004 and
was prepared for submission to the Scottish Govern-
ment. It contains several sections, including the project’s
objectives and the results and benefits offered by adopt-
ing the system. The second document made available for
analysis is a report dated September 2012, containing
data and information about the results produced by the
system several years after it was introduced. This docu-
ment provides statistics on the different types of results
produced by the system over a 3-year period.

We used these as a comparator with actual observed
changes. Documentary analysis was also used as a useful
source for triangulation purposes since “it allows re-
searchers to be more confident of their results” [36]. By
using different data collection procedures, the researcher
is able to increase the validity and robustness of results
because the findings can be strengthened by cross valid-
ation achieved by using data obtained through different
strategies [37].

Documentary evidence was also used to offer an
insight into organizational plans and to gain an overview
of activities in order to contextualize the interviews and
observations [38, 39].

Interviews

The interview process aimed to explore the subjective
accounts of people working at the organization with re-
gard to three main phases: the selection and adoption of
the EMR system, the implementation process used and
the evaluation process.

Semi-structured, in-depth interviews were used as a
second method of data collection in the case study
setting, since these “can get close to the social actors’
meanings and interpretation, by examining their ac-
counts of the social interactions in which they have been
involved.” [40]

The interview process started with an introductory,
themed interview designed to get a general idea about
the hospital environment and its context in terms of ac-
tivities and the types of interaction, and in order to in-
vestigate the roles of the actors (senior clinicians, senior
nurses, clinicians, nursing staff, head of IT services, head
of finance and control) and ascertain which human and
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non-human actors were involved in the EMR adoption
process and were impacted by EMRs.

Several interviews were conducted with the General
Director, the Medical Director and the Information Sys-
tem Director before starting the case study. All of these
interviews were conducted in a “conversational” style
[34], since they were designed to achieve an overview
and a general picture both of the hospital environment
and the adoption and use of EMRSs.

Further interviews were conducted with a more struc-
tured approach and the interview format was divided
into several parts based on findings in literature,
especially to analyze the different stages in the transla-
tion process: problematization, interessement, enrol-
ment, and mobilization [17].

“Problematization” is the identification of what consti-
tutes a problem to be solved, as perceived by the different
actors involved. The focus of ANT is the identification of
‘issues of concern’ that all actors will engage with and aim
to address. The ‘obligatory passage point’ is the point of
access into this collective action. As the goal is to offer a
solution recognizable by others, acceptance represents an
obligatory passage point for entering the network, and
become indispensable in the process.

After the “interessement” (generation of interest), the
translation process proceeds with “enrolment”, namely
the commitment of the actors to engage in a disposition
to act in light of current knowledge. “Mobilization” has
to occur before this can happen.

Several studies [41] have found that there are many
powerful stakeholder groups within healthcare organiza-
tions and each of these can influence the translation
process and the ultimate success or failure of a system.
This study took a purposive sample, helping to pick
subjects on the basis of specific characteristics [34] in
order to include a diversity of roles and responsibilities.
We selected the key actors for the interviews based on
certain specific characteristics:

- Staff profile: senior clinicians, senior nurses,
clinicians, nurses, managers, CIO, in house IT staff
(clinicians, nurses, General Director, Medical Director,
CIO)

- The number of years working at the organization:
before the adoption of the EMR system at the very
least, after the adoption of the EMR system. For this
reason, many senior staff were included in the sample
even if junior clinicians and nurses were included in
the observation process.

Some interviewees were specifically selected for their
ability “to shed light on a particular aspect of the behav-
ior under investigation” [42]. These included the General
Director and the Director of eHealth. Other interviewees
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were selected using the snowball technique: the initial
respondents were used as informants to identify others
with previously defined characteristics: staff profile and
number of years working for the organization (since the
adoption of the EMR system).

The Director of eHealth was identified as playing an
especially relevant role in the overall process from both
a technical and strategic point of view.

Clinicians and nurses were interviewed from the 4 de-
partments included in the study. The four departments
were selected because each of them is representative of a
specific “area” inside the hospital. From an organizational
point of view, the hospital is divided into 4 main areas that
have adopted Electronic Medical Records. As a result this
study sample includes:

Medical Area: all wards providing general health

care;

e Emergency Area: wards providing emergency care;

e Specialist Medicine Area: wards delivering specialist
health care, mainly on an acute admission basis for
inpatients or day patients;

e Maternal and Infant Area: wards integrating

different aspects of patient care (such as the

maternity ward and pediatrics).

We selected one ward from each area. Each ward can
be considered as representing the overall area in terms
of beds, patients and number of employees (Table 1).

Two of the areas selected were included in the study
sample because of their specific characteristics: A&E was
the first ward to adopt the EMR system and the mater-
nity ward was the last to do so.

Some pilot interviews were carried out. These were
also recorded to make it possible to reflect on them at a
later date and to identify the processes at work in the
implementation. This also helped to prepare the inter-
viewer by trying to anticipate any ethical issues and re-
duce any influence the interviewer may exert during the
interview process.

Figure 1 illustrates the different actors and networks
involved in the analysis, highlighting human actors (in
blue and light blue), organizational actors (in red), and
technological actors (in orange).

In order to analyze the interviews, we recorded all meet-
ings with the stakeholders on audio tape. Each interview
took an average of 45 min, with some lasting over an hour
and the shortest lasting 40 min. Each interview was then
transcribed and the data was analyzed. After familiarization,
recurring themes and ideas were identified and a coding
index was then developed with themes subsequently sorted
into broader categories and key themes. In a first phase, the
transcripts of interviews were manually analyzed: this step
was necessary to familiarize the researcher with the text
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Fig. 1 Actors and networks in relation to the introduction of the Electronic Medical Record

and start to develop lists of codes for analysis. The analysis
primarily coded the types of response of the respondents in
order to highlight any common concepts proceeding in an
inductive way. Subsequently, the codes generated were ana-
lyzed in light of a more detailed analysis of literature and
theory, and brought back into macro-categories according
to a concept-driven approach and to the main findings of
the literature review [43] (Table 2).

The analysis was inductive. In this case, themes (or
nodes in NVivo terminology) were identified in the tran-
scripts regardless of their occurrence in the interview
guide, very much influenced by an ANT approach.

Furthermore, although it has been argued that using
specialized software is not necessary with a small dataset
because a word processor is sufficient [44], NVIVO 8 soft-
ware was used in this study to have enhanced access to
data and achieve greater transparency and consistency.

Observation
Observations were noted during the research team’s
visits to the hospital with regard to the actions, reactions

and interactions of actors within the hospital, and specif-
ically in relation to the EMR system. There was limited
time for direct observation of the EMR in action within
this study and any such observation is non-participant
and “very much on the periphery of interaction” [45]. As
such, the use of observation is basically supplementary,
with the purpose of augmenting data from interviews
and documentary materials. It may include observation
of work, of everyday life in the organization before and
after interviews, or during breaks (such as coffee breaks
and meal times). The observation process started from
general observation of the hospital environment. It
entailed observing interaction between clinicians, nurses
and other staff, and between these and the patients. This
facilitated the observations of different situations in sev-
eral departments since modern organization “takes place
in multiple fragmented contexts” [26].

Observation as a method of inquiring is a valuable
means of studying relationships among people, facts and
the organizational context — both at the micro and
macro level [46]. In this study, we focused on the ANT
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premise that humans and non-humans are jointly involved
in the making of the social world. The observations were
overt to the medical, nursing and administrative staff and
covert to the patient. In particular, the interview phase of-
fered an opportunity to develop the necessary rapport
with interviewees and so facilitate both access and the ob-
servation process.

Multiple types of observation, including object-/activ-
ity-/person-oriented [15] were used to complement inter-
views, also with the purpose of triangulation and to
contribute to a deeper understanding of the sociotechnical
processes involved in adopting the new technology.

The researcher used “shadowing” as a method of obser-
vation and information gathering, moving from one point
in a context and network to another with the shadowed
person. This helped to focus observational data collection
activities around the software and associated human ac-
tions (e.g. direct software use or progress meetings).

In carrying out the observations, the researcher noted
settings, actors, activities and impressions relating to the
observation. Spending time on the ward, especially in re-
ception, offered a unique opportunity for observation.
The researcher was fully immersed in the context and
could observe staff and patient behavior in relation to
the EMR system (as reception is a major point of inter-
action on the ward).

Clinicians and nurses were generally approached while
they were working and the researcher had the unique
opportunity to observe how they use the system and
note if they appear to be confident with it; this helped to
gain a better understanding and clearer vision of the
context and so understand what people say during the
interviews. Participants in the study were also asked “to
recall critical incidents or examples of system use” as
suggested by Kaplan in her work on the evaluation of
medical systems [12].

Results

We collected data through multiple methods, documen-
tary analysis, interviews and observations, in line with
Latour’s [47] guidelines that recommend an immersion
in study settings in which everything is data and the
careful noting of all phenomena of interest within the
study setting.

Interview data was obtained from a total of 19 different
participants, two official hospital documents were identi-
fied by the key respondents and subjected to documentary
analysis. The research team also carried out 30 h of obser-
vations, which were recorded in written field notes.

A summary of the data collected is provided in Table 3.

Analytic approach
Data from the interviews and observations was first
coded descriptively according to high level themes such
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as stakeholders, settings, stages of implementation,
drawing on the results of a literature review. Next, it was
analyzed with reference to the issues and stages de-
scribed in ANT theory, as well as related concepts aris-
ing from our literature review, and organized into
macro-categories [43]. For example, this helped to de-
scribe the building of a network around the EMR as a
non-human actor by exploring how the articulation of
the problematization of poor hospital information
systems led to rapid identification with the technology
(interessement) and into the overlapping third and
fourth phases of enrolment and mobilization. The
following sections organize qualitative results firstly with
reference to these stages, and then focusing more on the
last stage. The main impacts produced by the EMR
system are analyzed from the more general perspectives
of the technology, the organization and the particular
stakeholders involved.

Problematization: weak hospital information systems

The hospital suffered from the lack of integrated infor-
mation due to the different systems in use at the hospital
and the lack of data exchange between them. The situ-
ation was marked by the resulting issues: first, there was
limited functionality when ordering test results, as the
process was still paper-based. Three separate radiology
systems existed that did not support the integration of
PAC and there was no single Master Patient Index for
covering these services. Furthermore, eight different pa-
tient databases were in use with different patient num-
bering systems. This meant that patient information was
entered into multiple systems for each patient episode
and could not be linked or shared electronically.

The hospital had three separate patient administration
systems, with the majority of the patient’s clinical letters
written in MS WORD and therefore not linked to any
electronic patient record, and two unrelated A&E sys-
tems that were not integrated with the rest of the hos-
pital. For this reason, a great deal of important clinical
information was only available to A&E and not to other
parts of the hospital, except in the form of paper case-
notes.

Furthermore, the basic results reporting facility available
to clinicians was hampered by huge clinical weaknesses
that reduced its usefulness and capacity to support clinical
governance, and the hospital was unable to provide a
patient’s clinical letters (e.g. discharge letters) and radi-
ology reports generated at regional level.

The Director of eHealth described the situation prior
to the adoption of the EMR project very clearly:

“Up to 2004 the situation at [the] hospital was
marked by inefficient processes; clinical decision
making was based on a minimal information service
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Table 2 The interview sample

Ward
Gastroenterology Ward

Area within the hospital
Specialist Medicine

Medical General Medicine Ward
Maternal Infant Maternity Ward

Emergency Accident & Emergency (A&E) Ward

that was not patient friendly and bore an
unacceptable level of risk.” (Interview with the Director
of eHealth).

He also added:

“To give you an idea, 5 years ago we had 3 AGE
systems, 4 radiology systems and 3 separate patient
administration systems. I think we had a total of 17
systems doing almost the same thing and patient
details were registered in different systems and it was
impossible to get the full picture”. (Interview with the
Director of eHealth).

Another interviewee offered an interesting opinion,
mentioning the need for patient information in real time
throughout the entire hospital.

“The main problem was that paper records were not
reliable. We didn’t have any choice; we just needed a
better system. At the time, we had a huge storage
problem with storing these records. We can’t store
them on site, they have to be somewhere else, and then
we've got to wait until somebody finds them and we
periodically lose them. So having an electronic system
means that we'll get easy access to the patient’s record,
when the patient is there. Instead of having no records
and information about a patient because they're in a
storage facility.” (Interview with a clinical advisor)

These interviews describe the first moment of transla-
tion, when the identification of what constitutes a prob-
lem to be solved occurs.

When asked interviewees to identify the person who
was most influential in encouraging EMR adoption and
who played the most relevant role at this stage of trans-
lation leading to the enrolment of other actors in the
network. All the interviewees, including the members of
the Strategy Board and the advisors involved in the pro-
ject, mentioned the same person: the Manager of the
eHealth Programme, who was the EMR project manager
at the time of the adoption. All of the interviewees, in-
cluding clinical and nursing staff who did not know him
personally, mentioned him as the leading actor within
the project and said he encouraged EMR adoption, play-
ing a major role in making it happen.

Role of participants Key Number
Member of Strategy Board STB 1
Director of eHealth HD 1
Finance office staff FO 1
Clinical advisors CA 4
Senior nurses HN 4
Senior clinicians HC 4
Receptionists R 4

He represents the ‘focal actor’ capable of defining the
identities and interests of other actors, and of establish-
ing itself as an obligatory passage point thus "rendering
itself indispensable" [17].

Interessement: the EMR solution seen as non-human
super actor

Interessement represents the second moment of transla-
tion, which involves a process of convincing other actors to
accept the definition of the focal actor [17]. The different
actors we interviewed suggested various reasons for the
adoption of the system. As noted earlier, we approached
the EMR application in health care organizations from the
perspective that it can never be a process of simply install-
ing and using a new technology [48] and that different
groups within an organization may see the same technol-
ogy as achieving different goals.

The interviewees at the hospital identified three main
reasons for adopting the system: the need for information
within the organization, to integrate information from dif-
ferent systems, and to improve value for end users and
patients.

The main push for adoption came from the clinical staff,
not management staff, and the preferred system was chosen
from two potential solutions during a workshop attended
by clinical staff. This emphasizes that the adoption of the

Table 3 Summary of data collected

Documentary analysis Interviews Observation

- Official documents,
reports, and documents

- Each type of
staff profile was

- Observation during
the research team’s

on the adoption and considered:; visit to the hospital;

implementation phase . )

were considered: _19 pe_ople iject reactions and
interviewed; interaction of actors,

specifically with respect
to the EMR system;

- Main documents: (1) - Each interview - 30 hours of observation.

report on the adoption took an

of the system average of

containing the project’s 45 minutes;

objectives; (2) evaluation

report containing the . 35 pages of . 20 pages of research
interview field notes;

results of the system. S
transcriptions.
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system was marked by “consensus” regarding the need to
introduce the system and the system selected [49].

As a result, we investigated how the selection of the sys-
tem happened. It appeared to be based on a “user-cen-
tered approach” during the selection and adoption phase,
listing the needs of end users, involving them early on,
thoroughly and systematically [50] [51]. A participatory
process in selecting the EMR system represents a distinct-
ive way to generate and improve commitment to the pro-
ject within the organization. Conversely, if this process is
imposed, it can generate user frustration and have a nega-
tive impact on the implementation process and on the
overall use of the system.

We questioned several of the people in our sample,
but a clinician from the A&E ward offered the most in-
structive answer.

“Before choosing the system we adopted, we had the
opportunity to look at several options” (clinician from
the A&E ward)

One option was to identify a new software vendor; the
other was to use a company that had already supplied a
number of core systems. The name of the other poten-
tial supplier was not revealed, for reasons of privacy and
ethical considerations.

The clinicians unanimously decided to adopt the first
option. The 60 people who took part in the workshop
were invited because they were involved in the process
in various ways and this was the final part of that
process. Thus, the system selection and further develop-
ments were user-centered, based on user needs and on a
participative approach.

In fact, in order to select the system, the hospital pro-
ceeded in a clear way:

“We undertook the usual evaluation: supplier
presentation, discussion, cost - benefits analysis. We
had to produce a case study for submission to the
Scottish Government. The preferred option was chosen
halfway through a workshop we organized and I think we
had about 60 people at that workshop. The majority were
clinicians and all the clinical staff put their hand up for
the new system.” (Interview with the Director of eHealth)

Some interviewees identified other reasons for adoption,
emphasizing the relevance of the system and clarifying the
aspects leading to system adoption.

According to a member of the Strategy Board:

“The overall project is the reflection of the commitment
and dedication of both the hospital and supplier
teams, working together to make this happen. As part
of the move from the hospital’s current systems, over a
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million patient records were transferred to the new
system from both the previous patient administration
and A&E systems. Previously these systems were
operated independently from each other and led to
unnecessary repetition of data entry during the patient
care process. The new system will allow all or part of the
patient records to be available to clinicians at a time and
place when it is needed, supporting high-quality patient
care through faster access to patient information.”
(Interview with a member of the Strategy Board)

According to a clinical advisor working for the eHealth
department and in charge of supporting and supervising
the maternity unit:

“From an organizational point of view, clinical staff
wanted to have more information about their patients,
let’s say about mums, such as more strategic info
coming out from the system, so they could do more
work with planning activities also for long periods”
(Interview with a clinical advisor working for the
eHealth department).

The new EMR system is a “connected healthcare infor-
mation system” with EMRs integrating clinical and admin-
istrative modules. As emphasized by the interviewees, the
system offered the opportunity for adequate administra-
tive information for care and operational managers, since
it helps to streamline the collection and the processing of
administrative data with minimal workload for health care
professionals.

“The new system lets you collect and store huge
amounts of data. It supports administrative processes
related to patients’ data, assuring information is
broadly available, timely, reliable and always correct,
or as we used to say: correct first time”(Interview with
a member of the Strategy Board)

When asked to identify the main reasons for adoption,
a senior clinician from the General Medicine ward ex-
plained that:

“This hospital was designed so that the laboratory
service has a single central booking area with few
staff-..so it was looking for help to manage this and
electronic ordering provides a way of doing this ...It
was the possibility to get all the information and
demographic data so they do not have to enter this
data and look for it in others papers.”(Interview with a
senior clinician, General Medicine ward)

This enables multidimensional integration that is par-
ticularly relevant for the implementation of EMR systems,
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enabling the full scope of the clinical and administrative
information relating to a patient to be collected together.
In this way, the EMR provides a patient-centric display of
all available information.

The interface of the system made it simpler to use and
to apply. It was clear that this EMR system would be a
much better solution in terms of integration compared to
the product offered by the other supplier. The Director of
eHealth added:

“I think they felt that the first supplier was more able
to list what the organization needed, while the other
supplier was very rigid and said what they should do
and what they should not, so they had very clear reasons
for choosing this EMR system.” (Director of eHealth).

Enrolment and mobilization

In this study, the success of both the problematization and
interessement phases, which illustrate the relevance of a
participative approach in the decision making process, had
a significant influence on the enrolment and mobilization
phases, which went hand in hand in this study. The man-
ner in which enrolment and mobilization progressed is de-
scribed below through the experiences of different actors.

In the enrolment phase, a variety of actors agree on
the roles and identities defined for them as actions for
change: new roles were defined to lead to system imple-
mentation with the hospital.

The implementation of the system was structured: it
started by implementing the most relevant functions across
the entire hospital, and then continued by piloting add-
itional functions in single wards in order to test them and
to get feedback from staff working on the selected wards.
This helped make any adjustments based on results and
the progress made when using the system. Furthermore, by
selecting wards for the pilot test of the new functions, they
could analyze how the system worked in different scenar-
ios: inpatients, outpatients, emergency ward. The clinical
advisor on the General Medicine ward said:

“An area we are currently starting to pilot is the
online review of results....Currently almost all results
return electronically to EMR system from the
laboratory What we are looking at is how we can read
these results and we are going to test how we think
this can work for us.

We are piloting this function in an inpatient ward, an
outpatient ward and the Emergency department. We
would like to understand how well it works in the
different scenarios: inpatient, outpatient, emergency.
Accident and Emergency is a ward where the system is
put to good clinical use.” (Interview with the clinical
advisor on the General Medicine ward).
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The system implementation was managed by the “In-
formation System implementation team” and was over-
seen by a “Program Board”, namely a group that initially
met once a month and still meets on a monthly basis to
oversee the implementation, formulate advice, verify if
any help is needed and provide it in this case.

Other key roles were identified during the implemen-
tation process and people were appointed to these new
positions. Clinical advisors were identified who could as-
sist with the implementation of the system in a specific
ward. They worked for a specific ward but held different
positions at the time of the adoption. For example, we
interviewed the clinical advisor for the maternity ward,
who explained how this change took place:

“Well when...when I came into the project, they were
implementing electronic medical records in the maternity
unit. And I was employed at the time as a qualified
midwife on the maternity unit, ward 209. Then in July
2008 a job was advertised for a clinical advisor to come
and join the project”. (Interview with a clinical advisor
working for the eHealth department and in charge of
supporting and supervising the maternity unit).

This suggests that a job advertisement was posted to
support the implementation of the system within the
unit. No external people were taken on by the hospital
to support the implementation process; instead, people
were selected who already knew the services provided by
the hospital and by these particular wards and were
moved to cover the new positions.

Clinical advisors perform specific activities:

— They accurately represent and apply the best
practices and methods of clinical and technical
expertise and clinical and technical leadership of the
project by conceptualizing, developing and
administering training and service delivery to
improve strategies, projects and tools;

— They evaluate interventions by developing,
enhancing or reinforcing the use of new systems to
build the capacity of staff, consultants in technical
content areas and provide training and service
delivery;

— They supply technical input on strategic program
and system planning, design, implementation and
evaluation.

Furthermore, ‘implementation staff’ were defined to
carry out the new system implementation. This support
team was initially quite informal. According to the clinical
advisor in charge of coordinating the implementation staff,
the role of the new team, consisting of 3 people, subse-
quently grew and is now:
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“Picking up on the mistakes that people were
making....In fact, looking at the EMR system
implemented, we realized we needed to go back and
support staff, we had to show them what they were
doing wrong and correct it. So that's how we came
about. I have been appointed to this new position since
January 2007, before that I worked as a nurse in the
surgical unit. My contract was due to expire in 2009
but then they asked me to continue and help get staff
on the wards using the EMR system properly’.
(Interview with the clinical advisor in charge of
coordinating the implementation staff).

After extensive training courses arranged at the ini-
tial phase to guide the introduction of the new system,
support staff managed the training delivered on the
wards. A “key users group” was also identified, namely
about 200 people from across the hospital who were
particularly interested in the EMR system and its stra-
tegic development, and “super users” were appointed
on each ward. These are clinicians or nurses who are
capable of training other people; they work on the
ward and are very motivated so they act as “local facili-
tators” in each department, supporting staff and train-
ing new staff.

The implementation group set up a skills-based system
in collaboration with the eHealth department, to train the
super users on training techniques. The implementation
staff also checked their knowledge of the new system and
issued a super user certificate so they can operate in a spe-
cific ward.

“We have it all down on paper, with check boxes, until
it’s electronic and then they've got jobs they can do
with their staff and their departments, to make sure
they’re competent.” (Interview with a clinical advisor).

Super users were very interested in the new system;
they were often already conversant in ICT so their ex-
perience was a sort of “knowledge tool”, meaning they
had developed good skills in using the system in the
past by attending training programs held by the imple-
mentation staff. They offered themselves as volunteer
“super users” for their ward. This implies that people
within the department were no longer required to at-
tend training courses outside the ward. As a result,
they did not have to leave their place of work and
could get all the help and training where and when
they needed it. We should remember that people choose
to become super users but do not get any extra money for
doing this work.

It sometimes happens that the unit managers identify
who could be a super user, however according to the
chief of the “implementation staff:
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“Ideally, we'd like people to volunteer to do it...”
(Interview with the chief of the “implementation staff”)

Being a volunteer not only means they offer them-
selves spontaneously, it also means they will not get any
financial reward. It is a way to certify their skills in using
an EMR system and could be helpful for them to add
this information on their curriculum vitae when applying
for another job.

This can also be recognized as a key strategic role sup-
porting the implementation phase. Previous studies
(such as [52]) have also found that knowledge about a
specific health information system is best communicated
by persons who are familiar with clinical applications
and functions and who are able to integrate the ways of
performing tasks with the daily working praxis.

This method of training focused on learning how to
use the system by looking at the existing work practices
within each ward. The introduction of such systems pro-
duced effects on existing work conditions and users
needed to learn how to integrate electronic and interper-
sonal communication of information.

Users needed to feel that the value gained from the
adoption of the new system will be higher than the chal-
lenges and the effort spent learning how to use it and
for changing the previous way things were done [53].

In this specific stage of translation, the role of super
users within the departments was extremely precious
but also challenging. All of the nurses we interviewed
defined the training activities done by super users on the
wards to be very helpful and acknowledged that they had
more problems and wasted more time trying to figure out
how to manage some of the system functions before this
role was introduced.

The senior nurse, who is a super user for one of the
wards in the analysis, stated:

“I started using the EMR system five years ago and 1
found it very simple and intuitive to use...I had some
experience in using a PC and maybe this helped me.
Then, before the system roll out within our department
we attended some training courses; let’s say 3 full days
training. Then, we started using the system and last
autumn the clinical advisor delegated to our wards
from the eHealth office asked for people interested in
attending a course for training other people in using
the system. I usually help my colleagues and so 1
offered as a volunteer and my colleagues also
suggested my name. I think the EMR system is a very
useful tool and I think it has changed not only how
they manage patient records but also how they
communicate with each other, the way we provide
patient care services, and perform job responsibilities.
For these reasons, I decided to also take part in the
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skills assessment test, since I think the system can
effectively change the way we work and help our
patients”.

However, not all the people reacted in such an enthu-
siastic way as super users.

According to eHealth department advisors, and based
on what staff said themselves during the interviews,
many people were skeptical because they were asked to
do something that they didn’t do before.

“It’s like any change, people automatically say, oh...
They've got a fear of change. For the majority of them,
when they realized all they had to do was a few clicks
on a screen, then, most of them thought well, is that it?
Okay, we can do that. Another set of people was more
unsympathetic to using the system and it took us a
long time to convince some of them (that) what they
were doing, the way they were working with paper
records was actually taking longer and if they would
just click on the screen, that’s a lot quicker!! For example
if the nursing staff have to do blood exams on patients,
the doctors would write the forms out. So they have to
wait for the forms, and then they would go and take the
blood. Now they do it all online, and there’s no forms, no
paper involved. A little label prints out, with the
patients details, they stick it on the blood sample, and
away it goes, that’s it. If you enter the ward and say to
them, right, we're gonna take all that away, and you're
going back to the old system, and you’re gonna do it on
paper forms, oh no, no; no, no, don’t do it; don’t do it.
They thank me afterwards. So although they complain
that it was time consuming initially, they don’t want to
take it away either.” (Interview with a clinical advisor
from the gastroenterology ward)

The way in which people reacted to the adoption and
implementation of the system was also influenced by
their age and attitude to ICT in general.

When the implementation started, many people did
not use IT. Younger staff knew how to use a PC but
older doctors and nurses were a bit more reluctant.
After some time, they started to recognize that it can
help to cut their workload since a lot of information is
stored on the EMR system: clinical letters for nurses,
patient discharge letters for doctors, test results.

Doubts were initially raised on the wards about safe-
guarding patient privacy when using the EMR system. In
some departments, staff felt that the initial training was
poor:

“We were greatly criticized for training, they felt
training was, was very poor.” (Interview with the
Director of eHealth)
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But the eHealth department and the strategy board
understood these needs and came up with solutions,
such as implementation staff and the role of super users
on the wards.

User-involvement in this case represents an important
element in the enrolment and mobilization stage: it
helped to promote enrolment and foster ownership of
the system. It is not enough to include a few potential
users in the project group to have them negotiate the
system specifications and discuss implementation plans
and the achievement of change in a meeting: it is neces-
sary to include people at different levels, also defining
specific roles and the activities to be performed. As the
interviews brought to light, people within the wards
started to offer themselves as volunteers to be involved
at different level and covering different roles in the
mobilization of the new system within the hospital.

Focusing on the mobilization phase, namely when the
network starts to speak as one and to produce some ef-
fects in the hospital, we attempted to achieve an in-
depth understanding of the role of the system within the
organization and how it affects the conditions at work.

Taking the impacts produced by the mobilization of the
network, four main themes emerged from our analysis:

The health care delivery process;

. People working within the organization;
Patients

. Relationships with institutional and other
stakeholders

o0 o

We discuss our findings on the impacts in more detail
below.

Based on the interviews carried out, staff working on
the wards (clinicians, nurses, receptionists) had the most
informed position for answering the questions related to
the evaluation and these are illustrated by selected
quotes based on significance, in terms of the relevance
for the different actors and for the overall process, and
frequency, namely how often they occurred.

The health care delivery process

One of the most highly acknowledged benefits since the
adoption of the EMR system at the hospital is the time
saved as a result of the faster sourcing of information
and data related to previous admissions via the EMR
system. Most of the clinicians we interviewed main-
tained that the adoption of EMRs reduces the waiting
time for laboratory test results and enables diagnostic
images to be viewed immediately, saving time during the
execution of daily activities.

“Compared to the initial phase, the system is now used
with more functions, such as for example blood tests,
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X-rays, and so on. At the start, it was only used for a
few types of information and later they started to use
it for more functions. It was helpful for some activities
and it also helped to save time...it is much easier
working on the ward.” (Interview with a head clinician
of the general medicine ward).

The adoption of EMRs produces important results in
terms of the accuracy, completeness, ease of understand-
ing and reliability of information. At the time of data
collection, the respondents had some experience of
using the system and started to be aware of some adjust-
ments compared to the initial phase.

A clinician, talking about his own evaluation of EMR,
gave an interesting answer. He sums up his own usage
of the system as follows:

... first of all, I think that the adoption of the system
has improved the accuracy and completeness of data.
This means that I can have access to more complete
information in terms of laboratory test results, X-rays,
and I get them more rapidly compared to before the
adoption... I can display them at any time and at any
place...... Furthermore, it has helped save time when
searching, editing and storing documents. .... The system
enabled fewer documents to be printed. It also reduced
the need for further exams and investigation...
“(Interview with a clinician, AGE ward)

According to the majority of clinicians interviewed,
the system helped them to (i) check results; (ii) provide
alerts about allergies; (iii) identify the location of patients
on the ward; (iv) send letters to GPs.

In particular, one clinician said:

“It helped in ordering investigations, and in knowing
which patient is in the department, where he is and
who he has been referred to. I think it “improved the
patient flow”, in terms of how the process happens
when a patient comes to the front door and it is much
smoother and easier to manage with the EMR system.
After visiting a patient, I simply type into the system
what I have written on a sheet for the GP and if I have
to prescribe something, I just prescribe it.” (Interview
with a senior clinician, gastroenterology ward)

The interviews with the nurses in the study sample
revealed that the adoption of the system also helped by
producing more legible notes that are easy to under-
stand without the need to deduce or decode clinicians’
handwriting.

“Now, it is easier to understand what clinicians write,
without the need to interpret their handwriting. This
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makes me feel more comfortable when doing my
job.”(Interview with a senior nurse, A&E ward)

Results in terms of impacts on risk management are
mainly linked to the presence of alerts, whereas the in-
terviewees refer to the reduction of errors associated
with the integration of information between different
wards and throughout the hospital in all phases of pa-
tient workflow.

“... more evident benefits were revealed in terms of
error reduction. The system shows previously recorded
allergies and alerts and helps in recording any newly
identified cases” (Interview with a senior clinician,
gastroenterology ward)

Comprehensive medical information not only provides
the healthcare provider with alerts, but also with infor-
mation for avoiding unnecessary invasive clinical tests.

Clinicians reported feeling more confident with the in-
formation they receive before they decide on a clinical
diagnosis: they have safer and more reliable information
thanks to the EMR system. Interestingly enough, we
found that respondents acknowledged significant im-
provements at work in terms of the improved ability to
plan admissions, more accurate diagnosis and treatment
and the reduction of errors in prescribing tests and com-
piling reports.

“We have a number of things that follow from the
drivers. The integration with PACS has really been one
of the major successes, we really had good results and
clinicians were very happy about it ...since we started
to provide laboratory results, final reports and images
all together...they were saying that they need to...they
need to have information at their finger tips. From the
administrative point of view, we have electronic
referral receipts from the GPs...Before that, to find a
referral, the administrative staff had to go to the
referral system, print off the referral from the EMR
system, type the name, enter the details into the system
to make them available. So it was a very time
consuming process.” (Interview with the Director of
eHealth)

Detailed sub-themes and the related interview tran-
scripts are summarized in Table 4.

Some interviewees also acknowledged the importance
of the system for improving information sharing and the
integration of data among different hospital sites, sug-
gesting positive ‘whole system’ effects.

“The biggest impact now is that we can get
information in real time, and that was not something
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Table 4 Sub-themes and the related interview transcripts

The health care delivery process:

- Time savings in undertaking activities, such as searching, editing and
storing documentation or concerning the waiting time for laboratory
test results

- Information quality in terms of the accuracy and completeness of data
- Improvement of diagnostic and therapeutic activities

— Accessibility, since the system allows for the checking of images or
reposts at any place and at any time

— Error reduction, since the system shows previously recorded allergies
and alerts and helps in recording any newly identified cases

- Cost savings: the system is paperless and it cuts the need for further
exams and investigation

we ever had before. There are a lot of improvement
programmers that have been going on since the initial
adoption. The EMR system has allowed us to be able
to look at the patient pathways and measure them all
the way along... and measure the time people are
waiting. And then the other big opportunity offered by
the system is the information sharing and integration
of data among the different hospital sites...we have so
many hospitals” (Interview with a senior clinician,
general medicine ward)

This led to organizational changes that currently allow
for better planning of admissions, more accurate treat-
ment and fewer errors in prescribing tests and compiling
reports.

People working within the organization
The interviewees on the different wards agreed that the
most significant effects on people working within the

organization were at “communication level”, in the form of

improved interaction between clinicians and nurses on the
same ward, and between different units and hospital sites.

“I think the system is a very useful tool and I think it
has changed not only how they manage patient records
but also how they communicate with each other, the
way we provide patient care services, and perform job
responsibilities. For these reasons, I decided to also
take part in the skills assessment test, since I think the
EMR system can effectively change the way we work
and help our patients” (Interview with a senior nurse,
maternity ward)

The eHealth Director offered a very clear answer to
this question:

“Of course, the adoption of the system affected people
working within the hospital and their daily activities.
When we started the project, many people did not use
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IT. A doctor does not use IT for his job...there is no
reason to use a PC.

For junior staff, they know how to use a PC but older
staff, like doctors and nurses, were a bit more
reluctant and we continue to have that, even if we
reduced their workload since a lot of information is
stored on the EMR system....” (Interview with the
Director of eHealth)

Furthermore, both nurses and clinicians recognized
that the adoption of the EMR system helped them to get
better and more complete information, including infor-
mation on previous patient admissions, and supported
interaction and communication between members of
staff, helping to link the different actors in the network,
as discussed below.

“It has definitely improved relationships between
clinicians and nurses.... in the sense that we can all
access the same information without going around and
asking for details, or results and information in
general terms.” (Interview with a senior nurse, general
medicine ward)

“We can also check and get all the information about
previous attendances, and about particular problems
we need to be aware of, such as if children are on the
protection registry or if they suffer chronic problems,
such as diabetes, or if they have any allergies.”
(Interview with a nurse, A&E ward)
There was general consensus that the adoption of the
system did not enhance the commitment of clinicians
and nurses.

“The system did not affect clinicians’ and nurses’
commitment as this is not related to the use of the
system.”(Interview with a senior clinician, general
medicine ward)

Staff involvement and their level of commitment
seems to be independent of the adoption of the EMR
system. This may or may not be present within an
organization, but is not related to the adoption and use
of EMR.

Patients

When asked about the impacts that the system produced
on patients, there was general agreement that patients
are not aware of the use of the system. In the maternity
ward we studied, clinicians and nurses agreed that pa-
tients know the system is in use and this made them feel
safer. The ward staff we interviewed reported that pa-
tients staying on their ward tend to be younger than
most people admitted to hospital; as a result they are
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more familiar with computers and seem to expect care
to be computerized.

In Maternity, we are dealing with a generation,
because obviously it’s young reproductive women that
are having babies, so you know, when [ started
midwifery, over 20 years ago, the people I was looking
after were the same age as me... Whereas now, the
people that are coming in to have babies are 20 years
younger than me. And they’re a generation who have
been brought up with computers. They use computers
at school, they work with computers in their job, they
might be IT people, they are involved with computers.
So they seem to expect care to be computerized. They
don’t expect you to be sitting writing lots of sheets of
paper. So I think their acceptance of an electronic
system is probably much better than in the past. So
from that point of view, I think they are accepting it,
and it doesn’t matter.” (Interview with a senior
clinician, maternity ward)

However, many of the clinicians and nurses we inter-
viewed were concerned about the possibility that confi-
dential patient data could be disclosed and used
improperly. In particular, a clinician on the gastroenter-
ology ward said:

“I'm especially worried about it being possible to access
patient data from outside the hospital, when working
from home. This may help by improving the allocation
of a clinician’s time but could lead to privacy issues:
laptops can be stolen and confidential data could then
be accessed by unauthorized persons.” (Interview with
a clinician, gastroenterology ward).

Given the bearing of the matter, privacy issues linked
to the adoption of EMRs were a concern for certain
members of the network. Such tensions are typical of
the unsettling process of network identification and net-
work building [17].

Based on the analysis carried out, it is possible to classify
the privacy reservations associated with EMR systems into
3 macro-categories: i) apprehension about inappropriate
delivery of information, due to unauthorized users acces-
sing data and using it with purposes that conflict with
organizational policy or unauthorized database access by
people from outside; ii) concerns about the information
exchanged between health care organizations and other
institutions, such as primary care organizations, govern-
mental organizations, or pharmaceutical industries; iii)
concerns about the possibilities of data confidentiality
loss.

Indeed, the clinicians and nurses we interviewed were
concerned about the possibility that confidential patient
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data could be disclosed and used inappropriately for a
variety of purposes, and worried that it is possible to ac-
cess patient data from outside the hospital, when work-
ing from home. Attempts have been made to resolve
these concerns about privacy, confidentiality and secur-
ity issues related to EMR use within healthcare organiza-
tions in terms of regulations, standard and guidelines,
code of conducts, codes of ethics, technical solutions.
However, this major issue has not yet been resolved, and
permanent solutions are needed that take all of the pre-
vious issues into consideration in order to develop a
more effective approach to ethical issues for all the
situations.

Relationships with other stakeholders

When asked about this impact dimension, six inter-
viewees reported that the system had the potential to
strongly affect relationships between professional and in-
stitutional stakeholders through better information and
data exchange, even if this is only noticeable in the long
term [54]. All added that these influences would be me-
diated by the fact that NHS Scotland had signed a con-
tract in 2012 with the vendor of the hospital system, to
develop a new national patient management system, as
the eHealth Director stated:

“In this country, in a number of years, when the
system will be implemented at all other sites, the
system will help to share the same view ...I think that
in terms of full EMR, we have to wait a few years after
the hospitals go together, but I think that it can
happen. Clinicians and patients will both be winners
from a system which will track patient journeys from
referral to discharge. It means clinicians will have
easier and quicker access to medical records and
patients will benefit from having more time with
healthcare professionals.” (Interview with the Director
of eHealth).

Based on the official documents collected and analyzed,
a consortium of five Health Boards in Scotland created a
team of more than 160 users to agree on requirements,
and selected this system as the national patient manage-
ment system in a rigorous two-year procurement process.

An official document reported that when the contract
was signed, the Chairman of the eHealth Program Board
of the National Health Service in Scotland said: “We
believe that the system will play an important role in
streamlining patient services leading to faster diagnosis
and treatment while enhancing patient safety.”

The new system will help to accelerate and improve
the effectiveness of patient care throughout the country
by ensuring patient information only has to be entered
once for it to be immediately accessible by authorized
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staff in other health care settings. The new patient man-
agement system includes administration of hospital and
mental health patients, confirmation of orders, results
reporting and clinical support tools. A number of op-
tional modules are available for accident and emergency,
electronic prescriptions and administration of drugs,
pharmacy management, maternity and neonatal care.

As mentioned above, we had the opportunity to access
and analyze documents issued by the organization, in-
cluding an evaluation report with data related to the re-
sults delivered by the systems produced at the end of
2010 for the Program Board. In this report the Director
of eHealth pointed to some of the economic outcomes
produced by the EMR system representing the non-
human super actor:

“We did some examinations and we had a
conservative estimate of how much time it saves in the
departments by having details electronically and we
found that they saved hundreds of Mondays a year.
We estimate that by stopping printing all clinical
discharge letters for GPs, we will be printing 1 million
less pieces of paper a year. And then you have to put
each one of them in an envelope and send them to
GPs. This means that there is potential for savings
from an administrative perspective and it can help
make us more efficient.” (Director of eHealth, extracted
from evaluation document).

According to this document, adopting the system im-
proved the delivery of care, offering clinicians immediate
access to results. It also eliminated the need for repeated
tests due to lost reports and improved laboratories’ ability
to handle and respond to test requests. Five years after the
adoption of the system, it was also acknowledged that it
had improved the clinical information provided electron-
ically to laboratories. Data on the percentage of blood
tests ordered electronically in July 2010 is worth noting:
99 % of blood tests were ordered electronically by the
A&E ward, 97 % of blood tests by in-patient wards and
89 % by outpatient wards. The same results were found
for the ordering of x-rays in Radiology. The possibility to
send electronic GP referrals helped save more than 300 h
per month. Communications with clinical wards took
1 day less compared to before the adoption. Electronic
discharge letters also helped save time for communications
with GPs, since letters are now received 3 days earlier than
before EMR adoption.

This is a selection of the information provided in the
report, offering an idea of the indicators used for
monitoring system performance and the results achieved
in previous years.

We carried out observations on various wards including
A&E, one of the busiest in the hospital, taking account of
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over 100 hundred patient admissions. We observed a
very organized reception and efficient admission of
patients: when patients arrive at reception, the recep-
tionist asks the patient or his/her attendant if this is
their first admission. If the patient has been already
admitted, all his/her information is already stored in
the EMR; if not, some basic information has to be pro-
vided. The triage nurse assesses the patient’s condition
at the time of arrival at A&E, identifies the problem
and allocates a triage classification. This information
is entered into the EMR system, which is also used to
book a bed on the ward and check all the relevant
information.

During the time we spent on the ward, some pa-
tients were treated and discharged. In this case, the re-
ceptionist accessed the patient’s EMR and sent the
discharge letter to the GP electronically. In other
cases, patients were sent to a different ward after be-
ing seen in A&E and a bed was booked in the new
ward via the EMR system.

Based on the observations we carried out, some
actors showed great confidence in using the system
while others appeared to be less experienced.

The doctors had tablet PCs to use during their daily
rounds. In addition there were several computers and
printers located in spaces within each ward. Clinicians
and nurses were also observed to be using laptops
during their field visits. This use of technology appears
to have influenced patients’ awareness that the system
was being used within the hospital and their
perception that the organization seemed to be
‘integrated’. Furthermore, when patients move around
the hospital they are not asked several times for the
same information. This seems to have produced a
safer feeling’ in patients: they know all their data is
stored together and easily accessible and this gives
them a good impression and helps them feel better.
(Researcher’s field notes).

We also observed that many tools were used in the
process: the EMR system, clinical records, diaries,
sheets of paper, and post-it notes, however the most
important tool appeared to be the computer and the
EMR system. These objects play a part in the admis-
sion process and comprise ‘ordered relations that
materialize in patient/nurse interaction’ (as affirmed
by Bruni [55]). All these objects are closely connected
and all the information they contain is subsequently
integrated in the EMR system representing the non-
human super actor. However, these non-human ob-
jects require human intervention, even if they guide
human interaction and involve other objects.
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Discussion

Drawing on the theoretical perspective of Actor Network
Theory, this study set out to examine the relationships
between human and non-human (ICT) actors in the im-
plementation of a complex sociotechnical change repre-
sented by the implementation of an EMR system by a
large teaching hospital. It used a mixed-methods case-
study approach, involving key respondent interviews, ob-
servations and document analysis, in order to gain a rich
picture of the context of the implementation. The results
illustrate how people can mediate the goals, adoption
and impacts of information systems during their design,
implementation and use, thus supporting the corpus of
knowledge on the importance of human and organizational
factors for achieving successful systems adoption [25-27].

From a theoretical perspective, they demonstrate how
a major IT initiative, embodied here by the EMR system,
can act as a focal point for the achievement of multiple
organizational goals and for reconciling the information
requirements of different stakeholders, as well as the im-
portance of user-centered design, perceived and experi-
enced benefits, and strategic leadership, for encouraging
change and impact. Taken together, these findings sup-
port the concept of the EMR system as a ‘non-human
super actor’ around which the efforts of other actors in
the system coalesce and whose success is mediated by
the ways in which these other actors interact with, re-
spond to and derive utility from it, as well as the network
and whole system effects such complex interventions can
bring.

The interviews and observations also helped to shed
light on the impacts on the people working within the
organization, on patients and on relationships with
stakeholders within and outside of the hospital [12]. A
set of indicators was defined for monitoring impacts in
terms of efficiency and savings, and revealed that the
adoption of the system produced real and measurable
benefits and impacts on hospital performance.

The adoption of the system produced visible goals
defined at the initial phase and over the following 5-
year period, helping to show the efficiency of the sys-
tem and its effectiveness for staff. Continuous adjust-
ments by the Department of eHealth were based on the
results of routine reviews and meetings with key actors
working on the wards. In conclusion, the case study re-
vealed the importance of obtaining the strong commit-
ment of all the actors involved in the EMR network,
supported by an expectation of appreciable results in
the long term.

This included stakeholder participation in the adoption,
implementation and evaluation process, including inviting
users to take part in the introduction of the system from
the very beginning, and requiring them to understand why
change was necessary, so that the concept of envisioning an
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immediate gain as argued by Callon [17] then becomes
important.

The emergence of the EMR network is shown in the
traces of actions and activities revealed in the documents
and in the accounts of the actors interviewed. The key
role of the Director of eHealth and his team were identi-
fied by several interviewees. He made the definition and
adoption of a new system recognizable for others, made its
acceptance an obligatory passage point for entering the
network, and he became indispensable in the process,
playing a focal role.

Furthermore, as the interviews revealed, clinicians
generally accepted changes once they saw that these fa-
cilitated their workload and/or improved the quality of
their work. This indicates interessement [17]. During
this phase, each entity (i.e. clinicians, nurses, other
member of staff, as well as documents, and existing
technologies) was invested by some interest in adopting
the new EMR system. In this way, a pattern of exchange
emerges establishing what each of the entities will get in
return for accepting to be involved in the network. This
point also illustrates the importance of not focusing
solely on the ability of the EMR system to support indi-
vidual users conducting single tasks, but of emphasizing
the potential effects of the EMR system as a network on
clinical workflow.

A department of eHealth was set up at the hospital
staffed by computer-literate people, including technicians
as well as employees who previously worked on the wards.
They recognize information is a key organizational re-
source that is central to all its functions. The introduction
and implementation of IT is fully integrated into the
process of organizational change and is driven by project
objectives. In this process, the non-human actor — the
EMR system - dominates everyday activities within the
hospital. With the enrolment, in fact, the entities in the
emerging network were coordinated and aligned: new
roles and activities were identified to support the new
system.

Furthermore, as discussed before, a crucial step in
this phase was the identification of “super users” in
each ward. These are people (clinicians and nurses)
capable of training other people. This emphasizes that
user-involvement is important to foster the ownership
of the systems that will actually match work processes.
It is not enough to include a few potential users in the
project group and have them negotiate the system
specifications, discuss implementation plans and the
achievement of organization change in a meeting.

Social-technical approaches favor a central role of the
users throughout the development process, even if
defining how to involve these users is not easy [56]. In
fact, it often happens that users are only consulted a
few times in meetings whose setup mitigates any real



Cucciniello et al. BMC Health Services Research (2015) 15:268

involvement of users or any real openness of the
designers [57].

The adoption of particularly innovative and complex
information systems requires adequate planning for their
implementation, which must involve the identification of
the barriers and facilitators to EMR adoption and imple-
mentation that are perceived by different groups [58]
and the definition of an impact measuring method to
assess the effects of decisions made by actors in the
organization and in order to guide future ones [59].

Consensus is also growing with regard to the role of
EMRSs in the hospital due to the evidence of its efficiency
and effectiveness during recent years. It is possible that
eHealth will have the capability to change the clinical re-
lationship with patients. The mobilization phase showed
that the network starts to speak as one and to operate as
a recognizable ‘actor’ at the end, producing great effects
within the hospital.

EMRs have the potential to empower patients by offer-
ing greater access to their personal data, health care
information, and communication tools, which may aid
self-care, shared decision-making and clinical outcomes.
As macro or super actors these systems have the poten-
tial to shape the behaviors of a wider range of actors.
However, there are many challenges, including the need
for ongoing user involvement and an evaluation process
that must be mobilized to produce the transformative
vision of the ICT proponents.

Implementing change affecting an organization’s struc-
ture, culture, work processes, behavior and communica-
tion channels can be considered one of the most difficult
and challenging tasks when carrying out an innovation
project at a healthcare organization. The facilitation of
networks, such as the EMR network, to promote active
“change management” at all system levels is likely to
encourage better implementation of EMR systems.

We decided to use ANT based on the fact that previous
studies have demonstrated that the approaches to ICT
implementation used in other industries had limited suc-
cess in the health care sector [60] The limitation of these
traditional approaches to ICT work practice is evidenced
in the large number of reported failures of large health IT
projects [5]. This has led to a search for approaches that
place greater emphasis on the interconnectedness between
the social (people, values, norms, culture) and technical
(tools, hardware, equipment, processes) aspects of organi-
zations and thus we decided to consider documents,
proceedings and ICT tools as key players within this
innovation process. As a result, we considered ANT as an
analytical technique where the researcher follows actors
and tries to understand what they do. It represents a
valuable method for understanding and recognizing the
value of complex realities, which may be neglected by
more positivistic and cause-effective approaches [61, 62].
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Using the mixed methods of documentary analysis,
interviews and observations for the case study was useful
for converging different types of enquiry. The interviews
helped to shed light on the process of actor-network
formation and the centrality of the EMR system as a
central non-human super actor, and confirmed the
importance of key barriers and facilitators for changing
management as already reported in existing health IT lit-
erature. The written documents provided useful bench-
marks for progress during the project and information
on the wider context of organizational decision making
at the time. Undertaking live observations of the system
in use allowed us some interesting insights into work-
flow issues that the system had addressed.

The study was not designed to observe the process of
implementation from start to finish and relies on hind-
sight observations of interviewees to some extent. How-
ever there are sound reasons for using a retrospective
case study approach in order to examine a successfully
integrated EMR system, since this provides a rapid, yet
fairly comprehensive means of identifying the various
factors that were critical in its adoption, which can
sometimes take several years to complete in full.

Conclusions

Previous analyses of EMR implementation have tended
to focus more on the systems themselves than on the
sociotechnical aspects of the implementation processes,
although literature is evolving on this topic [4, 10, 12—
14, 63]. This study adds to this literature by examining
how using Actor Network Theory as an interpretive
framework can help to shed light on the various social
processes through which systems come to be accepted,
adapted and adopted. The results indicate that it is legit-
imate to interpret the system as a strong non-human
super actor within a heterogeneous network of actors,
and to describe the processes of stakeholder engage-
ment, alignment and activation with reference to the
phases of problematization, interessement, enrolment
and mobilization. This may be helpful for managers
seeking to implement such programs by indicating what
to expect at the different stages, how to recognize the
role of the system as part of an interacting social net-
work and how to leverage these insights to help align
the goals and actions of the stakeholders around the
technology, for more rapid adoption and more effective
impact.

The results of this study are consistent with ANT in
illustrating the important role of the IT system as a cen-
tral super-actor, around whom the various other actors
in the network became aligned, seeing the success of the
project as a shared endeavor serving mutually valuable
goals for which engagement and action were warranted.
It also highlights the importance of user-involvement in



Cucciniello et al. BMC Health Services Research (2015) 15:268

fostering ownership of the new systems by ensuring that
they support or enhance existing work processes, rather
than simply adding further complexity.

Many countries have defined national policies and
guidelines for the introduction of EMR systems and
many hospitals are either engaged in, or planning their
implementation. Our findings offer several suggestions
on how to achieve a smoother transition. The process of
implementation should be informed by an understand-
ing of its micro and macro-contexts, taking into account
stakeholder needs at organizational level and policy goals
and objectives in more general terms. EMR are complex
and multifaceted systems serving different stakeholders
in different ways and implementing EMR should be
conceived of as much as a change management exercise
as an IT program. Strong, long-term commitment is
needed in order to manage the changes in roles and
workflow introduced by the EMR system, including
efforts to generate a positive culture of change through a
clear training program delivered by people familiar with
the clinical tasks and issues (super users), defining any
new roles that may be required within the healthcare
setting and realigning the organization’s structure, if
appropriate. Since effective EMR implementation is a
lengthy process that evolves over time, it is also important
to engage in on-going assessment in order to investigate
the nature and direction of impacts and put prompt and
well-timed actions in place to address gaps and barriers.

Based on our study we recommend that managers
responsible for EMR implementation consider using
ANT to help guide the planning and monitoring of
change processes, in ways that will facilitate effective
system adoption for the benefit of the organization and
its various stakeholders.
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