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Abstract. Information technologies (IT) are widely used in healthcare, however,
little is known about the usability of nursing information systems. This article
reports an evaluation study that aimed at researching the usability of four
electronic nursing record (ENR) systems and thereby providing guidelines for
further IT development. For the purposes of the study the concept of usability was
defined to cover the following aspects: nurse-computer interaction in working
context, information exchange, and collaboration between healthcare professionals.
The study utilized two usability research methods, contextual inquiry and expert
review, and was conducted with 18 nurses in Finland. Study results showed that
the ENR systems share several usability problems in common, most of them
relating to the efficiency of use, intuitiveness, and poor fit for multi-professional
needs. Nurses had mainly negative experiences on documenting practices with
ENRs: documentation requires a lot of resources, patient information is hard to
find, and procedures do not meet the contextual needs. These findings suggest
usability problems having significant effects on nurses’ documentation practices
and nursing work.
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1. Introduction

The adoption of information systems has in several ways influenced nursing practices
and documentation. Recently, there has been growing interest in exploring nurses’
experiences on electronic documentation. These studies have resulted both encouraging
and contradictory findings. According to Toérnvall et al. [1], the overall tendency
concerning the nurses’ opinions on documentation in electronic format seems to be
positive. Similarly Kuusisto et al. [2] found that nurses’ experiences with electronic
nursing discharge summary were mainly positive, though new structures require careful
considerations and documentation takes time. Likewise, several studies indicate that in
documentation no time-efficiency has been achieved by implementing an electronic
nursing or medical record systems [3,4,5]. In their studies about the use of electronic
nursing record (ENR) systems in everyday practice, both Moody et al. [6] and
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Stevenson et al. [7] find nurses experiencing widespread dissatisfaction because of
deficiency of the systems. On the other hand, the use of bedside terminals and mobile
solutions in nursing work seem to hold promising opportunities [5,8].

Based on the described results it is unclear how suitable the currently used ENR
systems are for nursing work and what kind of use related experiences nurses have.
Although some research has been conducted to evaluate the usability of a healthcare
information system in clinical settings (e.g. [9,10]), rather less attention has been paid
to examine the usability of nursing information systems.

This article aims to a) introduce a concept “usability of ENR systems” with related
attributes, b) describe a usability evaluation study of four currently used ENR systems
in Finland, and ¢) present summative results from the study. The study to be presented
was a part of an empirical research project which incorporated three intersecting
themes: 1) the feasibility of the Nationally Standardized Electronic Nursing
Documentation model in nursing practices (Finnish nursing documentation is based on
the nursing decision making process, nursing core data (NMDS) and Finnish Care
Classification (FinCC [11,12])), 2) the usability of ENR systems, and 3) the role of
nursing documentation in multi-professional care work [13].

2. Introducing the Concept “Usability of Electronic Nursing Record Systems”

In the health informatics research field the concept “usability of healthcare information
systems” is often mentioned and referred to (e.g. [9,14,15]). Frequently, the term
usability is used to indicate the attributes of a system, which make it easy to use. These
definitions or criteria of evaluation do not, however, reflect the contextual
characteristics of usability or indicate the impacts that usability has on healthcare work.

In usability research literature the widely known definition for usability of
interactive systems is by the ISO 9241-210 standard [16]: Usability is the extent to
which a system can be used by specific users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified context of use. Another widely
cited definition is presented by Jakob Nielsen [17]: Usability has multiple components
and is traditionally associated with the five usability attributes, which are learnability,
efficiency, memorability, errors, and satisfaction. Both the definitions emphasize the
relation between usability and context of use by stating that the level of usability
achieved will always depend on the specific circumstances in which a system is used.
These specific circumstances can be described as four elements of context of use: users,
tasks, tools, and the physical and social environments [16].

When applied to the area of nursing informatics, these definitions suggest that the
usability of nursing information systems should reflect the characteristics of nurses’
work and working environments. The elements of context of use around ENR systems
can be described as follows. The environments in which ENR systems are used include
clinics and wards with different nursing specialties, special and primary healthcare, as
well as private and public sectors. ENR systems have several users, primary of these
being nurses and secondary physicians and other healthcare professionals. ENR
systems should serve a number of purposes or uses: support documentation,
information processing and exchange, and fit for different nursing practices and
processes. Technology environments in healthcare organizations consist of hundreds of
information systems; however, for the nurses, ENR systems represent the most
important daily used fools for high-quality and accurate patient care.



General definitions of usability and the illustrated characteristics of nursing
context of use, suggest that for the purposes of IT development and evaluation the
usability of ENR systems can be described with several context specific attributes. The
following definition, indicating five of the most apparent usability attributes, was
applied and validated in an empirical evaluation study that incorporated four ENR
systems.

Usability attributes of ENR systems:

o The fluency of reporting practices using ENR systems: the efficiency and

effectiveness of documentation, simplicity of the system, ease of use.

e Accuracy of documentation: errors in the performance of documentation,

system’s support for failure protections and recovery.

e Learnability: intuitiveness of use, system’s ability to guide new users.

e Exploitation of documented information within the nurses: support for nurse’s

work, exchange of information, manner of representation (content and layout).

e Support for collaborative care (nurses and other healthcare professionals):

accessibility and readability of documented information, information
exchange, and manner of representation compared to multi-professional needs.

3. Usability Study: Procedure and Methods

Evaluation study of four ENR systems was conducted in Finland in spring 2010 with
an objective to 1) evaluate the usability of ENR systems and 2) research how the
usability aspects appear in nurses’ documenting practices. The evaluated four ENR
systems (referred as A, B, C, and D) represented a heterogeneous group of systems that
currently contain the implementation of standardized nursing documentation. Systems
A and B are used both in special and primary healthcare, whereas C only in primary
healthcare. System D is widely used in occupational health, and is especially suitable
for private healthcare organizations’ needs.

The study incorporated two usability research methods: contextual inquiry [18]
and expert review using usability heuristics [17]. Contextual inquires followed the
principles of contextual inquiry method and were conducted in Finnish in nurses’ real
working environments. Altogether 18 nurses from seven healthcare organizations were
involved in the study. The criteria for selecting the users was: all four systems as well
as public-private sectors and clinic-ward units should be represented, and the nurses
need have more than half a year experience in documenting with ENR system
according the Nationally Standardized Electronic Nursing Documentation model
[13,14]. Table 1 presents a summary of the ENR systems and the users’ backgrounds.

Table 1. A summary of the evaluated systems and the involved nurses’ backgrounds in the usability study.

ENR system  Number of users in Users’ background: Users’ background:
the study healthcare organization working unit:
A 6 Public sector, 4 in special and 2 in 2 clinic / 4 ward
primary healthcare
B 5 Public sector, special healthcare 3 clinic / 2 ward
C 4 Public sector, primary healthcare 4 ward
D 3 Private healthcare 3 ward
Total: 18

Inquiries lasted about 1 hour each. The predetermined themes for interviews
included a) documentation in nursing work, b) practical documentation exercise based



on the written scenario, c) use of patient information for one’s own purposes and in
collaboration with other professionals. During the inquiry, the documentation exercise
was the main theme and incorporated several other topics. Before the data gathering,
the researchers had prepared three textual scenarios: one to fit for primary healthcare,
others for clinic and ward in special care. In the exercise, the nurse was asked to
envision a nursing situation described in a scenario, document information as they
would normally do, and while working, explain and give reasoning for her actions. For
the sake of patient information security, interviews and exercises were conducted using
educational nursing record premises.

Expert reviews were to supplement the inquiry data and focus on user interfaces
and phases of interaction in documentation. The expert reviews were conducted after
the inquiries by a research group member, who was a usability specialist and based on
the interviews, had background knowledge about the user’s actions with the system.

After inquires and reviews, all the qualitative data was interpreted and analyzed
according to the principles of content analysis method [19]. While reading through the
typed notes, the findings were iteratively classified into several content categories
arising from the data and then grouped together with the ENR usability attributes.

4. Results

The usability study revealed mainly negative findings about the usability of ENR
systems. On the positive side, nurses seem to prefer electronic documentation and are
not willing to return back to paper-based practices. The main reason for this is the
accessibility of information (compared to papers electronic documentation is easily
accessible) and the reuse of documentation (e.g. when a care plan is accurately written,
it can be utilized afterwards in care process and documentation).

Although the implementation of electronic nursing documentation and the related
user interfaces were considerably different, all the evaluated systems shared similar
usability problems. In the following, the main results of the study are presented
according to the previously described five usability attributes.

The fluency of reporting practices using ENR systems. The ENR systems do not
support effective or efficient documentation. Documentation takes a lot of time because
of poor user interface design and complicated interaction sequences. Time required for
documentation is considerably high because the nurses are forced to take a huge
number of unnecessary interaction steps when performing a simple task, for example a
new documentation entry. When the nurses are to select classifications for their entries
(in Finland the FinCC includes three hierarchy levels and 719 classes [13]) the system
does not follow the nurses’ mental models or provide intelligent support for search or
writing. Instead, the implementation forces a user to proceed top-down (from abstract
to concrete). The evaluated systems also poorly supported the use of structured
templates or copy functionality, although the contents of patient documentation within
a clinic or a ward typically follow the same structure. Additionally, the nurses are
required to document the same information several times into different systems because
of lack of automatic transfer and integration.

Accuracy of documentation. ENR systems allow the nurses to use a variety of
documenting practices, both at content and at technical levels. These practices in
healthcare organizations rely on unit’s own, commonly agreed instructions and
guidelines, and the nurses’ own experiences and knowhow. Due to the complexity of



the user interfaces, the users can easily make errors in performing the documentation.
Generally, the system’s support for failure protection is typically insufficient. Accuracy
of information is by no doubt endangered because of these facts and the insufficient
guidance for users in a documentation process. Especially in a hurry the nurses try use
the ENR systems in a simplified and straight forward way, however, knowing that this
may reduce the quality of documentation.

Learnability. Nurses felt that learning how to do standardized documentation with
an ENR system is demanding and takes a lot of time. Findings from the expert reviews
indicated that none of the evaluated four systems are intuitive to use. The systems do
not guide the users in information processing. Because of separate systems and lack of
integration, the situation is even more complicated for new users.

Exploitation of documented information within the nurses. Nurses argued that
based on the documented information it is difficult to get a general view of patient’s
situation and needs, as well as previous nursing activities. There are several reasons for
this: 1) fragmentariness of structured documentation, 2) documentation into separate
systems, 3) lack of summaries, and 4) inappropriate manner of information presentation
for readers. In addition, differences in documentation practices, both at content and at
technical levels, have an effect on information exchange between the units and nurses’
abilities in finding and understanding entries written by their colleagues.

Support for collaborative care. Documented information should be easily
accessible and readable for all healthcare professionals involved in patient’s care. At
present, nurses had difficulties in searching and finding information from ENR systems.
Nurses also claimed that physicians experience even more significant problems, and as
a consequence, are not willing to use the systems or read the documented patient
information. In some healthcare units that were involved in the study, the nurses even
felt that physicians may be set against documentation practices with ENR systems.

5. Conclusions

This article provides new information about the usability of ENR systems: a definition
with attributes, and summative results to guide the further development. Compared to
the widely quoted definitions of usability and the related usability metrics [16,17], the
described definition emphasizes the contextual attributes of nursing informatics and
thereby increases our understanding about the usability aspects of healthcare
information systems. The study indicated that usability problems appear to have effects
on nurses’ documentation practices and nursing work, and thus reflect to the healthcare
professionals’ attitudes towards standardized documentation with ENRs. These
findings emphasize the need for a good fit between nursing practices and ENR systems
as also other researchers field have argued in their articles [e.g. 7,20,21]. In conclusion,
the presented summative results can be used 1) to determine the current state of
usability and 2) to guide the conceptual redesign of ENR systems in the future.
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