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Abstract
Much progress has been achieved in relation to eHealth and healthcare informatics. This
has however, often taken place without the clear contribution of the most populous professional group: nurses. Thus, the nursing priorities have not been clearly explicated,
particularly those which define the desired outcome of eHealth in their respect. This paper reports on a study which sought to identify the eHealth-related outcome criteria for
clinical nursing practice. Using a mixed-method approach, it identifies ten outcome criteria to be employed when implementing eHealth in nursing practice. It calls for a planned
and integrated approach to such implementation which brings together nurses and patients

with the aim of achieving quality healthcare outcomes. Furthermore, it is proposed that
there should be a high- level collaborative approach to addressing eHealth and shared leadership in the endeavor across nursing associations.
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Introduction
ACENDIO (The Association for European Nursing Diagnoses, Interventions and Outcomes) is a European association of nurse experts in the fields of nursing informatics, terminologies and eHealth.
ACENDIO’s aim is to promote a common European framework for developing nursing through the
implementation of standardized nursing languages, information systems and eHealth in education,
clinical practice and research (Jones et al. 2010). It achieves this aim by conducting conferences, producing publications, supporting nurses and serving as a network and information resource for the
nursing community. In response to the development of eHealth across Europe and in European
health policies, ACENDIO members expressed concerns that the nursing voice is often not heard in
discussions on eHealth and its applications. This concern is supported by Honey et al. (2016). They
argued that there is a need for exploring the implications of eHealth for nursing. Furthermore, it was
considered that research should be undertaken to identify how nursing can work in this emerging
context and continue to facilitate quality patient outcomes.
eHealth is a rapidly developing area which is creating a new and exciting context for the provision of
health services and for the practice of nursing. The concept of eHealth is based on the World Health
Organisation’s definition of health (WHO 2018). The prefix ”e” indicates that electronic, or digital
technology can facilitate the achievement of high quality, equal and accessible health care for all
members of society. According to the WHO (2013), eHealth is defined as the ‘use of information and
communication technologies (ICT) for health’. (Blumenthal, 2010; United States Department of
Health & Human Services, 2004). To achieve meaningful use the DHHS released regulations affecting
health information technology (HealthIT, 2018). The first describes rule-making propositions on how
hospitals, physicians, and other health care professionals can qualify for billions of payments through
the meaningful use of electronic health records (EHRs). The second describes the standards and certification criteria that EHRs must meet in order to produce meaningful eHealth data (Ens4Care, 2015;
European Commission, 2012a, 2012b, 2015).

Background
The Institute of Medicine (IOM, 2003) identified five core competences needed by all health care
personal in order to be able to provide high quality care, one of which was utilizing informatics. The
proper use of informatics – now referred to as eHealth - has the potential to support other core
competences by providing information in a timely manner, functioning as a decision support for quality and facilitating patient involvement. The other core competences are employing evidence-based
practice, applying quality improvement, working in interdisciplinary teams and providing patientcentered care. The organization, Quality and Safety Education for Nurses (QSEN), expanded these
competences to include safety (Cronenwett et al. 2007). Whilst much of the above is derived from
medicine, there are a number of notable nursing sources (Mantas et al. 2010, 2017; Peltonen et al.
2016). This has contributed to an historic knowledge deficit within the nurse community regarding
eHealth and the use of ICT to support nursing care. Several initiatives have been undertaken to identify what nursing eHealth competences are needed. One such action is the TIGER Initiative (Technology Informatics Guiding Education Reform) (Hübner et al., 2016), a grassroots action aimed at ‘better
preparing the clinical workforce to use technology and informatics to improve the delivery of patient
care’ (HIMMSS 2018). Other examples of pre-requisite competences have been identified. van
Houwelingen et al. (2016) have identified competences in the domains of knowledge, attitudes, general skills, technological, clinical, communication and implementation. Murphy and Goossen (2017)
have concluded that a diverse set of competences and skills are needed to meet the requirements of
nursing in this regard. It is against this backdrop that the current research study was conducted and
that clarity was sought in relation to the position and role of nursing in eHealth.
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Study aim
The aim of the study was to identify categories, sub-categories and outcome criteria related to meaningful and safe use of eHealth from the perspective of expert nurses, as defined by Staggers et al.
(2002) and Keeney et al. (2011). Thus, we included ACENDIO-affiliated experts in eHealth who possess a deep understanding of global development, as well as advanced analytic ability in respect of
eHealth and nursing.

Methods
Design
A sequential mixed-method design was employed, using a Delphi survey approach and ten international focus groups (Keeney et al. 2010). The Delphi sought to identify ACENDIO experts’ perspectives
on key thematic areas (categories), whereas the subsequent focus groups discussed those themes,
reaching a consensus on the constituent sub-categories and outcome criteria. To conclude the study,
three verification meetings were held with a reference group of ACENDIO members.
Sample
All ACENDIO members (n=165) were invited to take part in the Delphi, 30% (n=48) of whom responded to the survey and contributed to the identification of eHealth categories pertinent to nursing.
Focus groups were held in three European countries with a total of 69 nursing terminology and informatics experts participating (table 1). This was a self-selecting convenience sample. Across the
three focus groups, there was engagement with nurses from eleven European countries.
Table 1: Details of focus groups conducted

Data collection
Delphi Study
A three-stage Delphi was employed, the first of which was a scoping, open-ended question to identify the overarching categories pertaining to eHealth in nursing. The second stage sought to explore
the components of those overarching categories (sub-categories) whilst the final stage was employed
to validate these sub-categories.
Focus Groups
Focus groups were guided by a moderator and assistant moderator, the latter of whom took field
notes. Each of the ten focus groups considered specific sub-categories that had been identified during the Delphi study, and was guided by a generic set of questions which sought to uncover the granularity of those sub-categories, in terms of outcome criteria for clinical practice. At the end of each
focus group session, a report was produced representing a consensus of focus group members’ views
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(Krueger & Casey, 2015). Three additional meetings were led by ACENDIO board members in Reykjavík, Bern and Valencia, the last of which took place in 2017, allowing for consultation and verification of the categories, sub-categories and outcome criteria and affirming the final outcomes of the
study.

Data analysis
Descriptive statistics were employed throughout the Delphi process to analyse percentage agreement on content topics. This allowed for the development of consensus on categories and subcategories. Thematic analysis (Hennink et al., 2011) was conducted on data obtained from focus
groups which led to the elucidation of topic areas within those sub-categories.

Ethical Considerations
The study was undertaken following approval by the ACENDIO board. Ethical principles were adhered
to, including non-maleficience, fidelity, confidentiality and respect for autonomy (Orb et al., 2001).

Findings
The findings of this study are presented in table 2. These set out the categories, sub-categories and
outcome criteria related to the meaningful and safe use of eHealth, and represent the broad thematic areas identified by expert nurses as being pertinent to eHealth in nursing. Furthermore, they point
to competence areas and competence levels for meaningful eHealth understanding and applications
in nursing.
Table 2: Categories, sub-categories and outcome criteria which emerged from the surveys
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The sub-categories identify those components which give focus to the broader categories. These subcategories were ranked by participants, in order of importance, from 1 to 10, where 1 was ‘most
important’ and 10 was ‘least important’ item. These are presented in table 3.
Table 3: Ranking of subcategories in order of importance

The outcome criteria, which emerged from the focus group discussions, provide detailed information
on what needs to be achieved in order to progress eHealth in nursing. As such, these signpost the
direction of actions which should be embedded in nursing education and practice.

Discussion
The WHO (2013) definition of eHealth suggests that it is an easily-defined and relatively clearlydescribable field of knowledge. This is, however, not the case as eHealth represents a complex set of
knowledge, competences and values which, in turn, reflect the interpersonal and relational realities
of health care practice. eHealth is not just about electronically supporting nurses and patients in the
achievement of accurate communication and documentation. It also has an important role for informing and guiding practice, as has been demonstrated in the findings of this study.
Based on the analysis of the Delphi panel and focus groups, it may be suggested that the forty-two
outcome criteria contain a variety of activities which need to be implemented, in the near future, if
nursing is to ensure that eHealth serves to enhance nursing practice and quality patient outcomes.
Although this study has not considered the status of eHealth implementation in healthcare organizations, the authors are aware that eHealth applications have often been poorly implemented in the
nursing domain due to the complexity of implementation processes (Black et al. 2011; Abbot et al.
2014; Chan et al. 2018; Koivunen and Saranto, 2017). It is acknowledged that the TIGER Initiative has
attempted to redress this situation (Sensmeier et al. 2017), but this has focused mainly on competences which, although a key aspect of implementation, inform only one component of outcome
criteria organized in the sub-categories above. Other components, for example, knowledge-related
technical applications and value-based care quality, need to be addressed as well (Keenan & Yakel,
2005; Keenan et al., 2013). Ossebaard and Van Gemert-Pijnen (2016) have noted that successful implementation can only be achieved if there is an integrated and planned approach. As we consider,
by way of exemplars, the two most-highly prioritized sub-categories in this study (safety and quality
of care through eHealth technologies, and usability from a nurse’s perspective) we can glean insights
into the areas which are central to ensuring that a broad implementation can be achieved (Cho et al.,
2010).
Literature relating to safety and quality of care, in respect of the use of eHealth applications, suggests
that this area is understudied and that there is scant evidence to inform the validity and reliability of
those applications and of their ability to achieve quality care (Black et al 2011). In remediating this
shortcoming, the current study has identified criteria that might be employed in ensuring that safety
and quality of care can be achieved. These involve, amongst others, the implementation of security
standards with clear indicators, as well as standards to prevent data loss.
The usability of eHealth technology to support nursing practice and effect quality care is crucial, as
difficulties in this regard may often lead to such technology being disregarded by practicing nurses.
This is evident in the poor uptake of, and adherence to eHealth referred to by Ossebaard & van Gemert-Pijnen (2016). This is particularly true in respect of nursing documentation; and despite an internationally consented standard for developing Nursing Process - Decision Support Systems (NP-
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CDSS) was published (Müller-Staub et al. 2016), such systems in EHRs are still scarce. This may be
related to inadequate training/education in the use of these systems, inadequate human-system
interfaces and that these interfaces may be located at a distance from the situation of patient care.
Furthermore, there may be lack of access to an embedded standardized nursing language and/or
clinical decision-support within the system (Mitchell et al., 2009; Müller-Staub et al., 2006; Paans et
al; 2011). Developments aimed at creating nurse-friendly human interfaces and nursing processclinical decision support systems must be able to offer structured and complete documentation and
handover, based in nursing process-clinical decision-support (Müller-Staub et al. 2016).
This discussion has been focused on the consideration of two sub-category areas, as examples of
how the emergent outcome criteria may inform implementation and, in turn, nursing practice and
care quality. However, in recognition of the limited evidence available to demonstrate that eHealth
results in improved care outcomes (Ossebaard & Van Gemert-Pijnen 2016), it is recommended that
effectiveness studies be conducted to explore the implementation of eHealth based on these and the
other outcome criteria identified in this study.

Conclusion
This paper has explored the contribution of eHealth to nursing and uncovered the principal areas
that are pertinent, identifying, in particular, the outcome criteria that must be embedded in any successful implementation. Such implementation must be undertaken in a planned, integrated manner,
involving nurses and patients in the shared aim of achieving high quality health outcomes. This is in
keeping with Murphy & Goossen’s (2017) perspectives and complements Barton’s (2015) call for a
structured set of processes to achieve improved healthcare outcomes, through eHealth. With this in
mind, a nursing eHealth agenda could be developed, focusing on the identification and prioritization
of activities, which would lead to the stated outcomes being achieved. Consideration must be given
to which nursing entity should take the lead in providing this agenda. It may be that an international
consortium of nursing associations could be brought together to support such an initiative.
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