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Abstract
Background: This article seeks to facilitate the re-imagining
of nursing records purposefully within an electronic context. It
questions existing approaches to nursing documentation,
critically examines existing nursing record systems and
identifies new requirements.
Methods: A comprehensive literature review was conducted to
identify themes, that might meaningfully contribute to a new
approach to nursing record systems development, around four
key interrelated areas - standards, decision making, abstraction and summarization, and documenting. Studies were analyzed using narrative synthesis to provide a critical analysis of
the current ‘state of the art’, and recommendations for the future.
Results: Included studies collectively described aspects of
current best practice, both in terms of nursing record systems
themselves, and how nurses and other health professionals
contribute to and engage with those systems. A number of
cross-cutting themes identified more novel approaches taken
by nurses to systems development: going back to basics in
determining purpose; firming up informatics foundations;
nuancing or tailoring to suit different requirements; and
engagement, involvement and participation.
Conclusion: There is a paucity of research that specifically
focuses on the nature of the electronic nursing record and its
impact on patient care processes and outcomes. In addition to
further research in these areas, there is a need: to reinterpret
nurses as knowledge workers rather than as ‘data collectors’;
to agree on the application in practice of appropriate
standards and terminologies; and to work together with
system developers to change the ways in which data are
captured and care is documented.
Keywords: nursing, electronic health record, requirements,
terminology, decision support systems, quality indicators,
user-computer interface

Introduction
Nurses form the largest part of the healthcare workforce
worldwide; qualified nurses comprise nearly 30% of the total
UK NHS workforce and 55% of the professional qualified
clinical staff employed in the NHS [1]. As part of the wider
healthcare workforce, nurses are key to transformational
changes in the way care is delivered, with a central role in care
coordination [2, 3], and in the promotion of self-management
of care for patients [4]. The introduction of electronic health
record (EHR) systems has long had the potential to support
such care transformation, with concurrent improvements in
both the quality and safety of care [5, 6].
However, to maximize the benefits of these changes, there
needs to be a transformational change in the way in which we
conceptualize the role and content of such records. Existing
EHR systems fail to fully reflect and support the dynamic, inter-professional and patient-centred nature of nursing practice,
and inhibit the optimal use of potentially valuable data.
The aim of this literature review is to evaluate the existing evidence base related to the structure and format of nursing electronic health record systems, with a view to making recommendations for systems in the future.

Background
There is considerable evidence to indicate that there are certain elements of an EHR, which can lead to improved health
care quality and support improvements in patient outcomes.
For example, the adoption and use of standards and structures
are needed to build evidence from practice and to establish
linkages between nursing care and patient outcomes [7]. It has
been showed (through a randomized trial) that the accuracy of
nursing documentation is significantly better when the EHR is
pre-structured [8]. Well-designed systems that are integrated
into the clinical workflow can also support clinical practice
activities such as communication [9], and handover [10].
Systems which have the ability to track what nurses do can
improve care efficiencies and inform potential cost savings related to nursing ratios, care delivery, assignments, and work
flow [11]. When clinical decision support (CDS) is built so
that it fits into a clinicians’ workflow (meaning alerts are integrated into their documentation routines, and are actionable)
and provide information and guidance at the point when the
decision is being taken, they have more likelihood of improving care processes and subsequent patient outcomes [12].
Systems that promote automatic data capture at the point of
care, use the same data for more than one purpose, and are designed to ensure the fit with clinicians’ work, are more likely
to contribute to high quality patient care. A necessary requirement for such systems is an efficient and effective data infrastructure. In nursing this requires a paradigm shift, focusing
not on nursing concepts and theories but the nature of nurses’
work as the guiding principle [13]. A major obstacle associated with existing EHR systems is that they were largely developed independently of workflow and without the input of
nurses and other end-users [14-16].
Almost all existing EHR systems have been developed using
an approach to documentation of healthcare that has been
adapted from a ‘written world’ and normally consist of modules such as computerized physician order entry (CPOE),
medication prescribing and administration, doctors notes,
nursing notes and other elements (such as laboratory reporting
and computerized decision support). As a consequence, users
of EHR systems highlight problems with finding information,
duplication of information, inadequate system functionality,
and EHR systems that do not fit with workflow; This inevitably leads to augmentations or ‘workarounds’[17-22].
The ‘silo’ nature of existing systems is a fundamental challenge for nurses in that they inhibit inter-disciplinary and patient-centred care. There are many other fields, from banking
to radiography, where the introduction of electronic systems
has resulted in additional and significant improvements both
in the way that people do their jobs, and in terms of the outcomes of their actions. However, research exploring how EHR
systems effect the work of nursing has highlighted how the
systems do not fit with nurses’ work, often leading to either a
lack of timely documentation of care, or an increased burden
on nurses’ time [13, 23-27]. Moreover, even a Cochrane review of nursing record systems was unable to demonstrate that
a change in record systems can contribute to significant improvements in nursing practice or health outcomes [28]. This
brings into question the architecture or foundations upon
which nursing documentation is built.
A new specification is needed to reveal the full potential of the
EHR in helping to improve the quality, safety and efficiency
of healthcare. While our study is applicable to other health
disciplines, our focus is on the nursing record, given a) nurses
are the largest part of the healthcare workforce b) historically

their requirements for health care documentation have been
largely ignored by developers of EHR systems [26] and c) the
silo nature of nursing documentation, as already highlighted,
is a barrier to interdisciplinary collaboration and patient-centered care.
Central to our approach is the recognition that:


there should be no distinction between primary and
secondary uses of health care data (in that being able
to extract data and use it for decision support or reporting functions is as important as using it as a record of care)
 healthcare is inter-professional, and therefore while it
is important that we can identify who has provided
care to a patient (such as a nurse, physician or physical therapist), this should not necessitate a separate
set of notes for each profession in the patient record.
Rather, the record should be patient-centred.
In this study we address four research questions (that in turn
align with four key functional areas representing, supporting,
reporting and recording):
1.

Standards. What type of data infrastructure (e.g. clinical standards, standardised terminologies, record architectures, messaging formats) are required to support nursing practice in a patient-centred interdisciplinary team?
2. Decision making. What factors need to be incorporated into an EHR to support nurse decision making
at the point of care?
3. Abstraction and summarisation. What factors need to
be incorporated into an EHR to enable the abstraction
and summarisation of nursing practice data to provide information for patient monitoring and evaluation?
4. Documenting. What is the best way of documenting
nursing practice to support clinical care and self-care
management for patients?
The literature review described in this article lays the foundations for a fundamental rethink of nursing records. It is not
simply a call to arms; nor is it yet another review of what
works and what doesn’t work [28]. Instead we use a rigorous
approach to critically examine existing functionality and to explore new requirements for nursing records. We question the
existing paradigm, with its literal interpretation of existing paper-based artefacts into digitized metaphors. And finally, we
seek to facilitate the re-imagining of nursing records purposefully within an electronic context.

Methods
The purpose of the literature review was to map the existing
evidence base for each of the four research questions identified above, as well as to identify research that explores the nature of nurses’ work, and how EHRs have either facilitated or
hindered that work. We were interested particularly in eliciting a new set of requirements for nursing records rather than
demonstrating, as other have done, any impact of existing records on nurse behaviors, patient outcomes, resource utilization, etc. Thus the literature review could be framed as a scoping study. The focus of a scoping study is to identify all relevant literature, regardless of the study design [29]. This approach to reviewing the literature is iterative in nature, beginning with broad definitions of the research area, which is refined and revisited as the review progresses. The following
process was followed:

Stage 1: Identifying the research question
The purpose of this stage was to revise and define the parameters for the initial search of the literature, based on the main
focus of the four research questions: standards, decision making, abstraction and summarization, and documenting. The
focus was on the identification of a broad coverage of existing
research.
Stage 2: Identifying relevant studies
We were comprehensive in identifying published studies in
the field of interest. We searched for potentially relevant studies via the electronic databases Medline and CINAHL. As
agreed across the project team and based on the results of a series of trial searches we used four proxy indexing terms to access records relating to each of the research questions, as presented in Table 1, combined (AND) with Nursing for
MEDLINE and Patient Record Systems for CINAHL.
Table 1: Proxy indexing terms used to access records relating
to the study research questions.
Research
question focus
Standards
Decision making
Abstraction
and summarization
Documenting

MEDLINE keyword
Terminology as
Topic
Decision Support
Systems, Clinical
Quality Indicators,
Healthcare

CINAHL keyword
Nomenclature

User-Computer Interface

User-Computer
Interface

Decision Support
Systems, Clinical
Clinical Indicators

Given the relative newness of most EHR systems, and the rapidly changing nature of technology, we limited our search to
the dates 2012 – August 2018. We acknowledge that this time
limit may have excluded some potentially relevant historical
studies. However, this approach means that we were able to
identify the most recent and relevant research evidence for our
purposes.
Stage 3: Study Selection
The inclusion criteria for the review were constructed after the
initial search had been completed, in line with [29], and then
applied to all citations independently by two reviewers. Studies were deemed eligible for inclusion if they were written in
English, described a degree of practical application and could
contribute in some way to nursing information systems requirements gathering.
We retrieved the full text of all articles that met our inclusion
criteria (and addressed one of the four research questions), and
then decided on whether or not the study was suitable for inclusion in the review.
Stage 4: Charting the data
To further guard against selection bias, two members of the
project team independently extracted data from the included
reviews using a standard data extraction form.
Using a ‘narrative review’ approach data from included studies were synthesized, key themes were identified and findings
summarized.
Stage 5: Collating, Summarizing and Reporting the Results
The results of each of the sub-reviews were collated, synthesized and summarized, to provide an overview of current evidence regarding

a) how EHR systems currently support/do not support nurses’
work
b) the recommended data infrastructure for an effective EHR
system
c) components of a system that should be built in to support
decision making at the point of care, reporting of nursing practice for policy and management purposes, supporting clinical
care and patient self-care.

search results and included articles by research question
topic.A total of 25 articles were included in the review.

Although not of principle concern given the overall aims of
the work, the quality of the included studies was assessed by
drawing on the key questions presented in the HCPRDU evaluation tool for quantitative studies [30].

Table 2: Breakdown of search results and included articles, by
research question topic

As this was a review of published literature, ethical approval
was not required for this study.

Results
The literature search was completed in September 2018. The
indexing terms used determined the scope of the search. For
Records identified through
MEDLINE search
(n = 359 )

Records identified through
CINAHL search
(n = 109 )

Records identified
(n = 468)

Duplicates removed
(n = 1 )

Records screened
(n = 467)

Records excluded
(n = 416)

Full-text articles assessed for eligibility
(n = 51 )

Full-text articles excluded
(n = 26)

Studies included in qualitative synthesis
(n = 25)

Figure 1: PRISMA flowchart summarizing filtering of articles
example, for Abstraction and Summarization, the emphasis
was on the reuse of clinical data in the development of indicators to support quality management, rather than other activities
such as research. The emphasis on nursing also ruled out more
widely-published issues with EHRs, such as alert fatigue and
false positive automated alerts (for Decision making). A
PRISMA flowchart summarizes the filtering in Figure 1. The
search identified 468 records, with a much higher proportion
(77%) through Medline. Of the original total number of records, 89% (n=416) were excluded through initial screening
and the removal of duplicates (n=1) and a further 6% (n=26)
were excluded through eligibility testing. The inclusion criteria served to bound the scope of the search. For example, for
Standards, the need for a degree of practical application ruled
out articles describing the development and in vitro testing of
terminologies. Reasons for rejection after eligibility testing
included: out of scope (n = 14); opinion piece (n=4); descriptive piece with no consideration of practical application (n =
5); immature work with no results presented (n = 2); insufficient information (n = 1). Table 2 provides a breakdown of

Over half of the included studies (n = 13) were conducted in
the USA, with 4 conducted in the Netherlands, 3 in Canada
and 1 each in Argentina, Singapore and Taiwan. Two literature reviews were international in nature (but conducted in the
USA).

Research
question
focus
Standards
Decision
making
Abstraction and
summarization
Documenting
Total

Retrieved
via
Medline
134

Retrieved
via Cinahl
8

Included
after initial
screening
4

Included
after eligibility
testing
3

26

37

16

9

127

34

12

5

72

30

19

8

359

109

51

25

The goal of this review was to elicit factors that might inform
a reinterpretation of the nursing record for electronic systems;
and replicability was not of primary concern. However, the
nature and quality of the included studies may provide important context. The majority of studies (n = 21) were descriptive in nature; of the 5 empirical studies (one of these was a
mixed-methods study) none appeared to apply any form of
control. All included studies were fundamentally qualitative in
nature, employing a range of techniques to facilitate validation, consensus building, textual analysis, secondary data analysis, elicitation of opinion, etc. The quality of the included
studies was variable: 15 were considered to be of good quality, 4 fair and 6 poor.
Several important themes emerged from the literature. For
convenience, these are presented below by research question
focus.
Standards
A report of a study carried out in a Magnet facility in the USA
describing the development of a patient centric record argued
that care is a broad term that covers both basic care activities
and more goal-directed care activities [31]. It also argued that
as documentation is used primarily to facilitate communication about care, documentation that does not relate to care,
whether basic or goal-directed, should be minimized (although
this may be counterproductive in the context of Abstraction
and summarization – see below). It should be noted that the
authors felt that observation and intervention statements that
might be used within documentation should be derived not
solely from practice or care, but also from theory and regulatory requirements.
A descriptive Doctoral study also conducted in the USA explored documentation relating to care in seeking to identify
retrospectively from a range of sources the characteristics of
cancer patients and the most commonly-selected nursing diagnoses, interventions and outcomes [32]. The study found commonality in the selection of observation and intervention statements, and in linkages between these, although the most com-

mon observation and intervention statements may vary between settings. The study also posited that structured documentation, with standardized language and support for critical
reasoning and decision-making can guide practice and facilitate evaluation of care.
A retrospective, mixed-methods observational study carried
out in an ICU setting in Canada called for the development of
a ‘lexicon of pain assessment descriptors’ to improve documentation, while also arguing that narrative notes are useful in
nuancing observations and interventions argued for greater
consistency in the use of language [33].
Decision making
While studies suggest that the capture of observation and intervention statements can be facilitated using standardized terminologies, according to the authors of a retrospective analysis of secondary intensive care unit data conducted in the
USA, any redesign of EHRs to fit with workflow might require changes in the way nurses document [34]. Studies have
indicated that CDS can support the nursing process [35], and
improve patient flow through the health system [36]. The studies supporting these points include a structured review of peer
reviewed literature describing primary studies on decision
support systems for nursing practice [35] and an Argentinian
conference report comparing an ‘eTriage’ system with a manual approach [36].
According to the authors of an empirical study conducted in
the USA and with a focus on peripheral nerve injury in the operating room, CDSS may also serve to improve documentation
[37]. However, according to the authors of a qualitative study
conducted in Singapore to explore decision support around
wound care, there are several issues that influence the adoption of CDSS, including ease of use, trust, culture and fit with
practice [38]; although a Dutch mixed methods evaluation of a
system to support decisions around patient assignment indicated that the pre-population of data fields may actually improve workflow [39]. A focus group study conducted in the
USA found that lack of fit with the context of use, including
mandated use of CDSS, may lead to frustration and workarounds [40]. It appears to be important that evidence is presented in a way that helps users see benefits to patients and
helps them weigh its applicability within a particular circumstance. Acceptance appears to depend on a belief on the part
of the user that suggestions are good for the patient (i.e. trust)
and on system features that provide secondary reinforcement.
The reasons for non-acceptance appear to be more complex
but a simulation study in the USA suggests that it may hinge
on disagreement or lack of confidence in the displayed information [41].While it appears that decision support algorithms
can help individuals without expertise make good decisions,
as demonstrated in a mixed methods construct validation, also
in the USA, of an algorithm to support ostomy product
choices [42], there is also a recognition that CDSS cannot
completely replace human judgement [39].
Abstraction and summarization
In a description of a European study exploring the development of quality indicators relating to breast cancer care, the
authors explained how useful data abstractions are situated in
a cultural context and it is important to consider how the structure of an EHR might facilitate (or hinder) appropriate data
collection [43]. In the context of midwifery care, the authors
of a Dutch consensus study recommended that linkages should
be made between higher-level abstractions, such as quality indicators, and patient-level data [44]. A relatively small-scale
(n=94) descriptive study of post-partum hemorrhage in a primary care setting in the Netherlands concluded that it may be

possible to derive meaningful and useful indicators from routinely collected data [45]. Two consensus projects, one with a
focus also on post-partum hemorrhage in Dutch primary care,
and a second with a focus on hospice and palliative care in the
USA, independently argued that it may also be possible to use
potential indicators (where patient-level data might not be
available) to inform the development of EHRs [46, 47].
Documenting
Several studies revealed usability issues including: navigation,
general ease of use and time to complete tasks [48]; complexity of data entry processes [49]; and, duplication of information, poor fit with workflow, low trustworthiness of information presented and a need for training [50]. The studies supporting these points include a Canadian mixed-methods study
exploring point-of-care access to information [48], a survey
conducted in Taiwan exploring the impact of use of a webbased incident reporting system [49] and a study exploring attitudes to EHR alerts [50]. While these negative system characteristics point towards more positive solutions such as tailorable displays that can overcome some of the limitations of
generalized solutions as found in a study evaluating clinical
data interpretation by intensive care unit nurses in the USA
[51], it is discouraging that after several decades of research,
development, implementation and use, these familiar issues
persist. However, there appear to have been some advances,
for example: 1) around the use of real-time feedback a) to improve documentation itself [52], and b) to monitor performance relating to patient outcomes and experiences [53]; 2)
around the need for simplicity in design to improve the speed
and accuracy of clinical decisions [54]; and 3) around the benefits and drawbacks of structured, unstructured and semistructured data entry, including impact on data quality [55].
The studies supporting these points include a Canadian qualitative study [53], and a study conducted in an emergency setting [52], a laboratory-based usability study[54] and a recent
literature review [55], all conducted in the USA.

Discussion
The combination of a relatively broad search strategy with targeted inclusion criteria revealed a number of relevant and useful sources for this the review. There was sufficient depth of
content across the included studies point to possible enhancements to current practice and to urge new thinking about the
nature of EHR system components, about ways of working,
and about nursing practice itself. This study makes no apologies for the variable strength of evidence across the studies.
The study never sought to establish any cause-effect relationships but merely to inform discussions around nursing records,
thereby provoking a shift in thinking. Critical analysis of the
synthesized findings across all four focus areas provides a useful starting point for these discussions. There are several major
themes running across the four areas:
1. a need to go back to basics in determining purpose;
2. a need to firm up informatics foundations;
3. a need for nuancing or tailoring to suit different requirements; and
4. a need for nurses to get engaged in debates and involved in developments.
Standards provide the foundations for robust nursing record
systems and there are indications that there has been an element of monotheism in the purpose and role of standards. For
example, it would be possible to develop standardized terminologies in order separately to reify nursing theory, to satisfy
regulatory requirements or to meet the requirements of clinical

practice. In practice, terminologies need to meet all of these
needs while also providing data to derive meaningful indicators. Advances in terminologies mean that we can capture in
an agreed representation format many more facets of nursing
practice than ever before. While a comprehensive account is in
itself a good thing, there is a risk of being seduced into a justin-case position of ‘because it can be coded, it should be
coded’. An already over packed information space requires us
to look not just at post-hoc usability issues but to consider prehoc the data we are seeking to collect, and reach consensus on
the minimum data (including how, where and when it is collected) necessary to inform practice, as well as for other data
uses. We may also need to rethink nursing practice itself to
separate basic care (i.e. what patients can reasonable expect as
a default) from goal-directed activities. In addition, any restrictions in the coding space will necessitate, at least for the
purposes of direct care, efficient systems to capture annotations (unstructured notes). This importance of narrative description for enabling more nuanced decision making is highlighted across several included studies; the ability to ‘paint a
picture’ over time [56] of a patient’s care trajectory is an important dimension that is currently not consistently captured in
contemporary EHR systems.
Agreement on the standards to be used, and the data to be collected at the point of care, is a precondition for ensuring effective decision support, and the reuse of data for quality of care
indicators. Further research to focus on the types of cognitive
support health professionals require [57], including the use of
participatory design approaches [56] will help to ensure systems are fully integrated with nurse workflow. Identifying
what decisions need to be supported and for whom (based on
user characteristics such as expertise), may also ensure better
tailoring of CDS interventions (moving away from a proliferation of alerts) and a tighter focus on safety and quality-critical
issues (such as prescribing). In addition, there is a need for a
better understanding of the interrelationship between decision
making and workflow. Systems should be built around how
individuals think and work (rather than around traditional paper-based metaphors), synthesizing and summarizing information from numerous sources to meet the needs of clinicians
and presenting it in a digestible form where and when it is
needed i.e. at the point of decision making [58].
A recent review of how data is structured for a range of uses
(such as for quality improvement initiatives) highlighted that
currently most data structuring occurs post hoc, rather than at
the point of care [59]. However, information quality is better
and clinical data more complete when data structuring occurs
at the point of care. Future EHR designs need to ensure that
patient level data can be appropriately summarized and aggregated into meaningful quality indicators, without additional
data entry. In order to effect this, nurses need to engage with
classification science to elevate understanding, and EHR
structures should be nuanced to practically support it. There
appears to be a global shift in interest away from process (i.e.
planned input) and towards outcome, both on individual and
aggregate level [60], where reimbursement is made not only
for volume but also for quality of care (i.e. value-based
healthcare). There is a commensurate need to extend the use
of EHRs beyond documenting care towards helping to reach
the quadruple aim of improving population health, improving
patient experience, reducing costs, and improving the experience of providing care (decreasing documentation burden is
one component of achieving that aim)[61]. The nature of indicators is evolving to mirror these paradigmatic changes. For
example, in 2017 the Hospital Value-Based Purchasing (VBP)
Program replaced 2% of traditional case-mix based payments
with payments based on quality indicators such as Patient and
Caregiver Centered Experience of Care/Care Coordination

[62]. Indicators to help manage nursing care need also to keep
pace with these changes.
With changes to the way in which patient information is documented, emphasizing the collection of structured (and automatically coded) information about a patient and their care
process at the point of care, there will be a need for changes to
the way in which data are captured. Acknowledging this, and
building systems that are tailored to users’ requirements, and
built for usability (such as quick and efficient data capture at
the point of care rather than mimicking a paper-based system
where care is documented at a later time point), is imperative
for EHR system design going forward. Currently there is considerable variability in how EHR systems are built, with potential consequences for patient safety[63]. Designing systems
that can provide tailored feedback to clinicians, using data displays and visualization techniques [56] have the potential to
both provide an incentive for accurate and timely data documentation, and provide the type of cognitive support clinicians
need to make patient care decisions.

Conclusion
The aim of this review was to evaluate the existing evidence
base relating to the structure and format of the nursing component of EHRs, with a view to making recommendations for
systems in the future. The review highlighted the paucity of
research that specifically focuses on the nature of the electronic nursing record and its impact on patient care processes
and outcomes. There are a number of robust technical standards and terminologies for nursing. However, what is apparent
is the need to consider how those standards should be applied.
We also need to recognize that electronic systems need to balance the collection of structured and coded data with narrative
data that provides a more nuanced insight into patient care.
The accurate and reliable capture of patient data is a pre-requisite for ensuring appropriate decision support for nursing practice, and for ensuring that data can be used in aggregate for
other purposes such as quality monitoring. We need to move
away from nurses as ‘data collectors’, and to think of them as
knowledge workers [64], focusing on what information is necessary to inform patient care, and ensuring systems are built to
collect, transform and feedback that information in a way that
supports decision making in practice, for example through the
intelligent reuse of clinical data. System developers need to
continue to work with nurses to ensure that systems are both
usable and useful.
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Summary table
What was already known on this topic?
 Electronic health records (EHR) have the potential
to facilitate positive transformation of health care





Existing EHRs fail to reflect and support the dynamic, inter-professional and patient-centred nature of health care, and inhibit the optimal use of
data
There needs to be a fundamental rethink of the
way in which we conceptualize the role and content of EHRs

What this study added to our knowledge?
 There is lack of consensus on the minimum data
(including how, where and when it is collected)
necessary to inform practice, as well as for other
data uses
 There is a lack of understanding about how patient
level data should be summarized and aggregated
into meaningful quality indicators
 Our knowledge of the types of cognitive support
health professionals require for decision making is
suboptimal
 There is a poor fit between EHR systems and how
individuals think and work at the point of decision
making
 By encouraging uniformity without managed flexibility, existing EHR systems may actually encourage unwanted variability in application
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