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Abstract. This article describes the implementation of an Electronic Nursing
Record (ENR) in Maasland Hospital (Orbis Medical and Healthcare group) in
Sittard, the Netherlands. Through analysis of documents, structured interviews and
participatory observation, a study was made of the plans prior to the introduction
of the ENR, how the process proceeded, which enhancing and constraining factors
influenced the process and how the nursing staff experienced the introduction of
the ENR. The implementation of the system took place in 2006 and 2007. The
selection and design of the system was carried out first, followed by a pilot phase.
After thorough review and adjustment, the introduction of the ENR in the other
wards of the hospital followed according to plan. The implementation process was
carried out by several nurses in different roles (project management, project group
members, key-users and teachers). The introduction of the system had two
objectives: saving time by promoting efficiency and quality improvement by the
introduction of standardization in documentation and the use of nursing care plans.
The study indicates, however, that no time-efficiency was achieved by using the
ENR so far. This had an adverse effect on the acceptance of the system by the
nurses. The nurses were positive about the set-up of the implementation process,
especially the contribution of the project group, the key-users on the ward and the
resources which were made available (the staffing, external expertise and training).

Keywords. Electronic Nursing Record, implementation process, process
evaluation.

1. Introduction

Nurses in Dutch hospitals are increasingly using electronic records. Not only are small-
scale experiments being introduced, but also nurses are using electronic records on a
large scale more and more [1]. Relevant to the acceptance and proper use of an
electronic nursing record (ENR) is the way the system is introduced in the organization
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[2]. This article discusses the results of an evaluation study of the ENR implementation
process in Maasland Hospital (Orbis Medical and Healthcare group) in Sittard, the
Netherlands. Communication with the users is a major factor of success in such an
implementation process. Communications between all parties involved in the
introduction of the ENR (nurses on the wards, key-users, members of the project group,
the project manager and the steering committee) are set down in reports and notes. This
material has been used in the survey.

Underestimating the time and resources necessary for the implementation of a
nursing information system is a common pitfall. This fact is illustrated by an article
about a similar implementation process in Oslo, Norway [3]. From this research it
became clear that the main challenge for the implementation of an ENR in this hospital
consisted of organizing and finding time for the introduction and training of users.

Within the Netherlands, hospital-wide introductions of an ENR is known to have

been carried out in Tilburg and in Sittard so far. The most recent research in the

Netherlands on the use of nursing information systems in hospitals dates from 1997 [4].
Research on comparable introductions of ENR’s in hospitals abroad is written in terms
of effects, for example the effects on the registration of caregivers [5], the quality of the
documentation and the user acceptance of the system [6, 7]. A review study of the
effects of nursing record systems on nursing practice and health care outcomes showed
that the introduction of electronic records often did not produce the expected benefits
[8]. The involvement of nursing staff in the development of these systems is therefore
strongly recommended. One of the conclusions of another study of the definition,
structure, design, use and impact of Electronic Healthcare Records was that research
specifically aimed at electronic nursing documentation is strongly recommended [9].
Therefore it was decided to link an implementation study to the introduction of the
ENR in Maasland Hospital *.

A post-implementation audit after the introduction of a nursing information system
should consider the following elements: the implementation process, training,
functioning of the system and user satisfaction [10]. This research has mainly focused
on the implementation and training. Concerning the functioning of the system and user
satisfaction, data are gathered during an analysis of the system and survey of the
experiences of the nurses, but these components have not been systematically studied
[11]. This study mainly aimed to learn from the findings and to apply new insights in
subsequent projects [12].

The main research question was: How has the ENR been implemented? The
research included the following sub-questions:

e  What were the plans at the beginning of the implementation of the ENR?

e How is the actual implementation process being carried out?

e  What were enhancing and constraining factors in this process?

e How did the nurses experience the introduction of the ENR?

The study was partly funded by a subsidy RAAKpubliek provided by the Stichting Innovatie Alliantie.
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2. Context

In the region Westelijke Mijnstreek Zuid Limburg, situated in the south of the
Netherlands, a new hospital is being built and is planned to be ready in October 2008.
It is a large regional general hospital with all the basic medical specialties.

To prepare for the relocation, a number of innovative projects have been initiated,
including the introduction of an Electronic Health Record (EHR) and an Electronic
Medication System (EMS) with the ultimate objective of achieving a ‘“paperless”
organization where ICT supports care and logistical processes.

An EHR in SAP (ISHmed) has been chosen, in Germany known as the Med-is
Pflegedossier, PIK® [13, 14]. In this system a medical and nursing module is developed.
This ENR consists of an anamnesis with questions categorised by functional health
patterns according to Gordon [15]. Based on this anamnesis, a nursing care plan is
formulated with appropriate nursing diagnoses, nursing outcomes, nursing
interventions and schedules. Developments in nursing care are reported in a nursing
report. The most important developments in the health of the patient are recorded in a
special document called “vital signs”.

The ENR was introduced on 15 wards. Each ward has the use of five permanent
computers and two laptops connected to the intranet. In the new hospital all rooms will
be equipped with bedside terminals. During the implementation process 520 nurses
were trained in the use of the system.

3. Method
The next paragraphs describe the methods used in the research.
3.1. Literature study

A literature study was conducted of several national and international implementation
processes of electronic nursing records. Recent (published after 2000) Dutch and
English papers held by INVERT, PubMed, Cinahl and ScienceDirect were collected
using the keywords information systems, electronic patient record, electronic
healthcare record, electronic nursing record, nursing and implementation and the Dutch
translations of those keywords. Because no scientific publications on Dutch ENR
implementations were found, the search was extended to papers published after 1995.
Subsequently sources describing more general implementation strategies were searched

(2].
3.2. Framework for the implementation

Grol & Wensing developed a framework for describing a process of introducing an
innovation in health care [2]. This framework was used in the labeling and analysis of
the results of the study. The components of the framework are a description of the
innovation, a characterization of the strategy by giving a description of the
interventions (professional targeted interventions, financial and organizational
interventions), a description of the participants, their professions, the target group, its
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size and motivation, a description of the implementers, their professions, their authority
and ability to lead and finally a description of the frequency of the activities.

3.2.1. Data collection

Various methods of data collection were used, namely participatory observation,
analysis of relevant documents and semi-structured interviews [16].

3.2.2. Participating observation

Two of the researchers (RV and RC) were involved in the implementation of the ENR,
as teachers in the training program and through the participation in the steering
committee. Their experiences are stated at the start of this paper.

3.2.3. Document analysis

All conferences, meetings and training courses held during the implementation process
were minuted. These internal documents were collected. Missing documents were
obtained by the secretary of the project office. The relevance of the documents was
determined by the extent to which the contents of the document contained information
about the research question.

Finally, 72 documents were analyzed. These documents were divided randomly
between two researchers (RV and RC) who read the documents and collected those
fragments which were directly related to the research question. These fragments were
labeled. Labels were chosen to fit as closely as possible to the original text of the
fragment. The fragments and the matching labels from the two different researchers
were merged.

Then the fragments (510) were sorted, the frequency of the labels was evaluated
and some labels were combined. The core labels were combined to fit into the
framework. Where the fragments contained insufficient information to complete all the
aspects of the framework, the missing information was obtained during the interviews.
Based on the labels and the fragments, a summary was made.

3.3. Interviews

Twelve employees who were involved in the implementation of the ENR were
interviewed: the management of the hospital, the project manager, a member of the
project group and a sample of nine people from the nursing units. The special care
wards like the children’s ward and the ICU were excluded. Three wards were randomly
selected: one ward from the pilot phase and two wards which were involved in the next
phase when the hospital-wide implementation took place. In every selected ward the
unit leader, the involved key-user and a nurse were interviewed. Prior to these
interviews a letter was sent explaining the purpose and main questions of the research.
The interviews took place at the workplaces of the interviewees. Each interview lasted
three quarters of an hour. The interviews were recorded on audio cassette.

The main findings of the interview were summarized by the researcher who
conducted the interview and this summary was approved by the people who were
interviewed. The distribution of the interviews between the two researchers was based
on chance; only at the interview of the Executive Board were both researchers present.
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Important issues regarding every research question were written down. These issues
were compared and summarized for each research question.

3.4. Data analyses

The analysis of the documents was carried out first. Then the results were
supplemented with the results from the interviews and finally this was compared with
the reports from the participatory observations.

4. Results

The results gathered are categorized according to the different sub-questions. The plans
are presented, followed by the course of the process, the enhancing and constraining
factors involved and a description of the experiences of the nursing staff.

4.1. Plans

In April 2006 a business case was set up and a project-based organization was created
with the objective of achieving a hospital-wide implementation of the ENR before
January 2008 [17]. In the business case the necessary preconditions were stated, such
as the allocation of sufficient resources (hardware, software, royalties, salaries and
training costs), fine-tuning with other critical (ICT) projects, realistic planning and a
secure and steady technical landscape (available and reliable). The project staff
consisted mainly of nurses (the manager, an assistant, four expert members of the
project staff and key-users).

In every ward two key-users were appointed. They could spend five hours a week
primarily on tasks relating to the implementation process. The expert members were
made responsible for the design of the system, the support of the key-users and the
agreement between the builders and users of the ENR, and they participated as teachers
in the training. The expert member group also functioned as a filter for all the wishes
and extensions requested by nurses in the hospital to improve the system.

The introduction of the system had two goals: saving time by promoting efficiency
and quality improvement through the introduction of standardization in documentation
and the use of nursing care plans. It was not only the implementation of the system that
was carried out but also the introduction of a new method of working and the
“empowerment” of the nursing professionals. The consequences of the introduction
were put into words as follows: “The project will have great impact on the working
methods of all staff involved. There will be radical changes in the execution of the
nurses’ professional duties. For instance the information will be gathered, changed and
referred to in a totally different way using the ENR. The second outcome is a change in
nursing treatment, namely from more intuitional towards more methodical and
systematic”.

Prior to the implementation a decision was made to set up cooperation with a
college. The involvement of an external party in such a vast project was deemed useful.
Teachers and students offered support in setting up the ENR, training during the
implementation, coaching the key-users and developing the system further [18].
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4.2. Course

The initialization of the project consisted of preparatory activities such as the choice of
system, establishment of a project group, exploring the possibilities of the system,
further structuring and complementation of the system, preparation of the pilot phase
and development of appropriate training.

During the pilot phase the ENR was introduced in three departments (oncology,
oncological surgery and general surgery). After a thorough review and revision of the
training and composition of the project, the hospital-wide implementation started in
2007. The project was introduced on two wards each month, and subsequently
introduced on specific wards (paediatric, intensive care and dialysis).

Prior to the training, key-users were trained by the project group. The key-users
checked whether the capabilities of the system were appropriate for the specific type of
patients and situations on the ward. Then the training for all nurses started, followed by
the "live stage", in which the ward actually took up use of the system. A member of the
project group was present on each ward for two weeks at this stage. In addition, extra
staffing was scheduled.

Education program: Methodical nursing and the ENR

hospital
in the
basic education follow-up bedside learning

From learning by supply to learning on demand
and from formal to informal learning

Figure 1. Training program

The construction of the training program is shown in Figure 1. The basic training
consisted of four meetings of 2.5 hours during which aspects of the methodical work
and navigation in the system were raised alternately and were applied to ward-specific
cases [19]. A few months after the introduction, the “follow-up” (two meetings of four
hours) for the key users took place. “Bedside learning”, a custom learning process,
started in 2008 once the ENR was being used in the entire hospital (24 hours’ guidance
per ward) [20].

The key-users formed an ENR council which together with the project group was
responsible for the management, maintenance and updating of the system and for the
quality assurance of the standards used therein [21]. During the entire process the status
of the introduction was constantly evaluated by all concerned. Logs were kept,
meetings were attended where staff members could give their views on the
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implementation of the ENR and extra coaching was offered. The process was
characterized by good listening and constant dialogue with the users.

During the implementation process new functionalities and improvements were
developed and implemented, such as standard nursing care plans, specific anamneses,
resignation forms, increasing the ease of use and making links with other systems.

4.3. Enhancing and constraining factors
The most frequently mentioned enhancing and constraining factors that played a role

during the implementation are presented in Table 1.

Table 1. Enhancing and constraining factors

Enhancing factors

Unanimously: involvement of the Executive Board and the project group. Distinct communication,
commitment and accessibility.

Increased workforce and extra time for the key-users.

Good staffing during "go-live stage".

Competencies of younger nurses on the ward (knowledge of nursing methodology and ICT).

Cooperation with Zuyd University.

Expertise of the project group.

Hospital-wide training (because of the alternation between methodology and "system use").

Development (specific anamneses, introducing standard nursing care plans).

Constraining factors

High workload, time deficit for adequate documentation (assessment of nursing anamneses and
preparation of nursing care plans).

Using the system is more time-consuming than paper based documentation (too many clicks, not
comprehensive enough).

Unclear aims in introducing the system (raising productivity and reducing staffing versus improving
quality of care).

Lack of knowledge and motivation of some of the nurses.

Many changes in the organization in a short time.

Too little guidance on the ward after the "go-live stage".

Training occurred during the pilot phase because too little practice was offered.

Hardware provisions (laptops and connection to the intranet) not sufficient.
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4.4. Experiences

The vast majority of the interviewees looked back positively on the introduction of the
ENR. But there were differences in the experiences between the three departments.
This can partly be explained by the fact that one division belonged to the pilot group.
There was much talk about the effects of the introduction of the system (no time gains
and quality improvement). Apparently the effect of using the system substantially
determined the experience of the nurses. Using the system yielded no time gains
because the ENR did not fit into existing workflow patterns and was not experienced as
user-friendly. Despite the fact that the expectation of time gains was disproved during
the training, the nurses expected this effect at the beginning of the implementation. The
introduction of the standard nursing care plans led to a marked quality improvement.
Concerning quality, nurses further indicated that they were made more aware of the
nursing care by the use of nursing care plans.

5. Discussion, conclusions and recommendations

The implementation of the ENR was a large project which was completed within the
prescribed period. Looking back there was a positive opinion of the communication
with the end-users, the methodology of the project, the role of key-users on the wards
and the resources (staffing, external expertise and training) that were deployed. The
involvement of the nursing staff in the whole process promoted the acceptance of the
system. This confirms the recommendation by Currell and others to involve nurses in
the development and implementation of new systems [8]. However, the introduction of
this ENR did not produce the benefits expected. In particular, the lack of time gains
proved to be a major barrier to the acceptance of the system. Despite the fact that this
expectation was disproved during the training, efficiency was seen as an expected
outcome of the introduction by the nurses on the wards. Based on these conclusions, it
is suggested that the following recommendations are followed before proceeding to an
implementation:

e analyze the workflow and let the system fit in as far as possible,

e implement only a user-friendly system,

e ensure speedy access to the system (bedside terminals), and

e create consensus between users on the objectives and foreseeable effects of

using the system.

This research has focused on how the ENR in this particular situation was
implemented. It is an example of a subjective evaluation approach [12]. Further, more
objective research, for instance by setting up an RCT, is needed to monitor the impact
of the use of an electronic nursing record and to determine the effects on efficiency and
quality of nursing care.
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