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Summary
Objectives: To summarise contemporary knowledge in nursing 
informatics related to education, practice, governance and 
research in advancing One Health. 
Methods: This descriptive study combined a theoretical and an 
empirical approach. Published literature on recent advancements 
and areas of interest in nursing informatics was explored. In 
addition, empirical data from International Medical Informatics 
Association (IMIA) Nursing Informatics (NI) society reports were 
extracted and categorised into key areas regarding needs, estab-
lished activities, issues under development and items not current.
Results: A total of 1,772 references were identified through 
bibliographic database searches. After screening and assess-
ment for eligibility, 146 articles were included in the review. 

Conclusions: Considering the results of this study, from the 
literature nursing informatics would appear to have a significant 
contribution to make to One Health across settings. Future work 
is needed for international guidelines on roles and policies as 
well as knowledge sharing.
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1   Introduction
There are a number of closely-related 
definitions for nursing informatics (NI). 
For example, the International Medical 
Informatics Association (IMIA) NI group 
[1] definition states: “Nursing Informatics 
science and practice integrates nursing, 
its information and knowledge and their 
management with information and commu-
nication technologies to promote the health 
of people, families and communities world 
wide”. Internationally, there are different 

Three topics were identified for each key area: 1) education: 
“building basic nursing informatics competence”, “interdis-
ciplinary and interprofessional competence” and “supporting 
educators competence”; 2) practice: “digital nursing and 
patient care”, “evidence for timely issues in practice” and 
“patient-centred safe care”; 3) governance: “information sys-
tems in healthcare”, “standardised documentation in clinical 
context” and “concepts and interoperability”, and 4) research: 
“informatics literacy and competence”, “leadership and man-
agement”, and “electronic documentation of care”. 17 reports 
from society members were included. The data showed overlap 
with the literature, but also highlighted needs for further work, 
including more strategies, methods and competence in nursing 
informatics to support One Health.

educational opportunities, clinical roles, 
recognitions and practical solutions related 
to the level and extent of clinicians, special-
ists and researchers working with NI [2]. NI 
contributes to information and knowledge 
management, which are key functions in any 
healthcare setting.

The holistic nature of nursing covers the 
relationship between the professional and 
individual elements of integrated care and 
issues related to the care system [3]. This 
aligns well with One Health. The World 
Health Organization (WHO) [4] defines 

One Health as “an integrated, unifying 
approach that aims to sustainably balance 
and optimize the health of people, animals 
and ecosystems”, which “recognizes that 
the health of humans, domestic and wild 
animals, plants, and the wider environment 
(including ecosystems) are closely linked 
and interdependent.” The environment has 
been central in nursing theories and practice 
since Florence Nightingale [5] and by later 
nursing theorists like Jacqueline Fawcett [6] 
and revitalised in later works focusing on 
ecological caring [7]. One Digital Health 
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approaches digital transformation of health 
ecosystems systematically through health 
and life sciences covering human and animal 
health in their environment. Health is a com-
plicated and multifaceted variable composed 
of all elements in these ecosystems [8]. NIs’ 
relevance to One Health can be explored in 
many ways. To cover the full breadth of NI, 
this study considers One Health via four 
key areas: education, practice, governance 
and research.

Education is the building block of 
healthcare professions and it is critical to 
developing competencies in informatics [9]. 
Several informatics competency frameworks 
exist to support nurse education, such as the 
American Nursing Informatics Association 
standards of practice for NI [10], the Inter-
national Medical Informatics Association 
recommendations on biomedical and health 
informatics [11-12], and the Technology 
Informatics Guiding Education Reform 
recommendations of Core Competencies 
in Health Informatics for Nurses [13-14]. 
These are used by nurse educators to develop 
teaching and assessment materials to support 
students’ digital competence [15]. University 
level master’s programmes have also been 
developed and accredited, based on the IMIA 
recommendations [16].

Digitalisation has transformed healthcare 
practice for nurses [17]. Nurses’ use of elec-
tronic health records (EHRs) has been studied 
from different perspective, e.g., acceptance 
and attitudes toward EHRs [18-19], compe-
tencies related to EHR use [20-21] and EHR 
usability [22-23]. Clinical decision support 
(CDS) is used for various purposes e.g., 
supporting nursing diagnostics, medication 
management and triage [24]. Most studies 
on CDSs focus on single conditions within 
acute care settings. There is a need for a 
broader focus across the continuum of care 
and integration into EHR systems [24]. Other 
examples of technologies used by nurses in 
practice include mHealth apps [25], tele-
health solutions [26], and applications of the 
Internet of Things [27], to name but a few.

Governance has a multifaceted meaning 
in health informatics related contexts. ISO 
38500 [28] defines governance as a system 
of directing and controlling. Governance 
is required to fulfil the responsibilities 
one has when information technology is 

applied in nursing or healthcare. The con-
sideration of governance perspectives on 
all organisational levels including strategies, 
tactical approaches and operational man-
agement supports effectiveness, efficiency 
and acceptance of the technologies (ISO 
38500). Hence, governance concerns actors, 
activities and structures around directing 
and controlling an organisation on local, 
regional, national and international levels. In 
informatics, it covers areas such as processes 
related to data management and analysis, 
information system architectures, standards 
and interoperability, system development, 
testing and production, and determining the 
effects of such systems in the healthcare 
space. Research shows the importance of 
standardised languages and knowledge as 
the foundation of nursing [29] in producing 
uniform nursing information [30]. Demands 
for secondary use of data has increased [31] 
to better support practice, patient outcomes 
[32] and nursing management [33].

NI research often has a human and a 
technological aspect. Research should assist 
in solving problems in nursing information 
management in all areas of nursing and NI 
[34]. Key issues cover [35]: 
1.	 Human communication and philosophical 

reflections about NI;
2.	 Analytical methods for exploring infor-

mation processing behaviours, knowl-
edge management, and decision-making 
of nurses and patients; 

3.	 Analytics to evaluate nursing and care 
outcomes;

4.	 Development, use and governance of 
standardised terminologies; 

5.	 Development of technologies including 
Information modelling assists in bridging 
gaps between clinicians and technolo-
gists; 

6.	 Implementation of technological solu-
tions in nursing;

7.	 Technology assessment.

International organisations have worked 
for decades to improve the competencies, 
recognition and impact of NI. One of these 
is IMIA NI, which has 27 society members 
spread out over the globe. It was estab-
lished in 1982 [36]. It fosters collaboration 
among those interested in NI to facilitate 
development in the field. The group shares 

knowledge, experience and ideas with nurses 
and healthcare providers internationally 
about the practice of NI and the benefits 
of enhanced information management and 
education in healthcare. IMIA NI has four 
Advisory Panels that correspond to the four 
key areas that frame the current study: ed-
ucation, research, practice and governance. 
These Panels scan, summarise and share 
information and knowledge, advice and 
recommendations for consideration and 
possible action. In this way, the Panels help 
the IMIA NI Board perform its advocacy role 
on behalf of the nursing profession. IMIA NI 
assumes responsibility, with a global reach, 
to improve One Health.

2   Objectives
This study aims to summarise contemporary 
knowledge in NI related to education, prac-
tice, governance and research in advancing 
One Health.

3   Methods
3.1   Design
The study had two phases - one more theo-
retical and the other more empirical - with 
both focusing on the four key areas of NI 
identified previously: education, practice, 
governance and research. Scientific litera-
ture on recent advancements and areas of 
interest in NI were explored. Parallel to this, 
two members of the project team extracted 
empirical data from IMIA NI society reports 
and analysed it to determine the needs, sta-
tus, and advancements of digitisation (NI) in 
member countries and societies.

3.2   Review Data
PubMed and CINAHL were used to search 
for recent scientific literature from 2019 to 
2022 to capture the current trends in NI that 
would be relevant to One Health. The search 
strategy was built on the four key areas. The 
search strategy and results for each area is 
presented in Table 1. 
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Inclusion criteria:
•	 Covers NI from an education, research, 

governance or practice perspective;
•	 Relevant to One Health;
•	 Published after 2019 (to ensure currency);
•	 In the English language;
•	 Full text available.

Exclusion criteria:
•	 Discussion papers, opinions, editorials, 

commentaries and study protocols;
•	 Education key area: NI research related 

to student education;
•	 Practice key area: Areas not directly 

related to nursing practice.

3.3   Data Analysis of Review Articles
References were manually screened and eval-
uated for inclusion. A team of 2-3 researchers 
were assigned to each key area. Topic model-
ling (LDA) was done with RStudio (version 
4.2.2 (2022-10-31) for Mac) to find common 
patterns for the classification of their content. 
Articles were uploaded as PDF files and the 
“pdftools” package was used to extract the text. 
Data was preprocessed by removal of numbers, 
stopwords and punctuation. A set of three 
topics were identified for each of the four key 
areas. Topics are not mutually exclusive. The 
top twenty terms of each topic with the highest 

beta values were listed. As many terms within 
the different lists of different topics were simi-
lar (i.e., almost all topics had the terms nursing 
and informatics), we emphasised the terms in 
the lists, which differed from each other when 
naming each topic under the key areas.

3.4   Data Collection and Analysis 
of Empirical Data
The empirical data set consisted of annual 
reports submitted to IMIA NI from the society 
or country members. This report is based on 
the IMIA NI strategy. Data were extracted 
from the 2022 reports and categorised ac-
cording to the key areas. Extracted items 
were divided into identified needs, established 
achievements, issues under development 
and not current. Consent to use the reports 
was obtained from the society members. 
According to national and institutional rules 
(University of Turku, Finland), ethical review 
was not needed.

4   Results
A total of 1,772 references were identi-
fied through the database searches. After 
screening and assessment for eligibility, 146 

articles were included in the review. This 
literature data set consisted of 60,303 terms 
and 1,342 pages of text, with an average 
length of 9.2 pages. The topic modelling re-
sults for the literature included are presented 
per key area.

4.1   Education
Research on NI education relevant to One 
Health showed the following topics (Figure 1): 
1.	 Building basic NI competence; 
2.	 Interdisciplinary and interprofessional 

competence; 
3.	 Supporting educators’ competence in NI. 

The research on building basic competence 
in NI covered studies with nursing students, 
related to e.g., knowledge and skills in em-
ploying digital systems improved after being 
exposed to an EHR [37] and levels of digital 
professionalism [38]. Other studies targeted 
professionals, e.g., regarding adoption of NI, 
competency models for professional practice 
[39] and information literacy training [40], 
and leadership attributes needed to deliver 
digital health services [41]. Research under 
the topic of interdisciplinary and interprofes-
sional competence covered, for example, a 
conceptual framework for interdisciplinary 
education in engineering and nursing [42], a 

Table 1   Search strategy and results per key area.

Key area

Education

Practice

Governance

Research

Search phrases

Nurs* AND Education AND Informatics (title/abstract)
Nurs* AND Education AND Digital Health (title/abstract)

Nursing, Practice, Informatics
Nursing, Practice, Digital Health

(“nursing informatics” AND (govern* OR standard* OR norm OR norms OR terminolog*)) OR (“Nursing Informatics”[MAJR] 
AND (govern* OR standard OR standards OR norm OR norms OR terminolog*)) OR ((“Database Management Systems/orga-
nization and administration”[MAJR] OR “Medical Informatics/organization and administration”[MAJR] OR “Electronic Health 
Records/organization and administration”[MAJR] OR “Health Information Systems/organization and administration”[MAJR]) 
AND (govern* OR standard OR standards OR norm OR norms OR terminolog* OR interoperab*) AND nurs*)

(“nursing Informatics” AND research methods AND “One Health”) = 0, and (“nursing Informatics” AND research methods) 
= 0 for Medline, and CINAHL
(“nursing Informatics” AND research methods)

Total count:

Results

131
68

737
484

251

MEDLINE = 0
CINAHL = 101

1,772

Included

54

11

51*

30

146
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practice framework to support certification, 
accreditation and education [43] and inter-
professional clinical informatics curriculum 
[44]. Finally, studies exploring development 
of educators’ competence in NI for faculty 
development, regarded pedagogical evidence 
[45], barriers and facilitators to implement-
ing NI curricula, professional development 
among educators [46], and more faculty 
development to teach more advanced topics 
e.g., artificial intelligence, data science, and 
robotics [47].

4.2   Practice
Identified research regarding practice rel-
evant to One Health showed the following 
topics (Figure 2):
1.	 Digital in nursing and patient care;
2.	 Evidence for timely issues in practice;
3.	 Patient-centred safe care

The research on digital in nursing and pa-
tient care included e.g., a study outlining 
key areas to effectively integrate digital 
technologies into practice: “Leadership, 
soft skills in relation to communication, use 
of digital technologies, remote management 
of patients and developing understanding of 
the changes in communication in a digital 
environment” [48]. The research on evidence 
for timely issues in practice covered studies 
exploring technology use during COVID-19, 
such as development and impact of a digital 
vaccination card on nursing and citizens 
[49] and use of virtual reality to address 
infection control practice for Personal Pro-
tective Equipment (PPE) to simulate real life 
environments for donning and doffing PPE 
[50]. Studies categorised under the topic 
patient-centred safe care included perspec-
tives on communication, integration and 
use of standardised terminologies to ensure 
available and validated data, and access to 

information for developmental work and 
assessment of impact on outcomes [51].

4.3   Governance
Identified research on governance showed 
the following three topics (Figure 3): 
1.	 Information systems in healthcare;
2.	 Standardised documentation in clinical 

context;
3.	 Concepts and interoperability.

The topic information systems in healthcare 
included studies exploring the function, 
features and architecture of information 
systems in nursing, from exploring the 
EHR as a panopticon [52] to research data 
repositories [53]. The topic standardized 
documentation in clinical context included 
research on the application and potential 
of different terminologies into nursing 

Fig. 1   Topics of research related to education.
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Fig. 2   Topics of research related to practice.

Fig. 3   Topics of research related to governance.
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documentation, such as the NANDA-I, 
NIC and NOC [54-55], the Omaha system 
[56], the International Classification for 
Nursing Practice (ICNP), the Clinical Care 
Classification (CCC) [57], the Finnish Care 
Classification (FinCC) [58] and SNOMED-
CT [59]. The topic concepts and interoper-
ability covered terminologies, development 
processes and informatics tools necessary 
to improve interoperability [60-61] and 
standards for interoperability [62-63].

4.4   Research
Identified topics related to the key area of 
research included (Figure 4):

1.	 Informatics literacy and competence for 
practitioners;

2.	 Leadership and management;
3.	 Electronic documentation of care. 

The topic informatics literacy and compe-
tence for practitioners covered work on ed-
ucation for professionals on different levels 
from degree curriculum development [64] 
to continuing education [65] and literacy of 
service users [66]. The topic leadership and 
management focused on preparedness and 
development of informatics competence in 
nursing leaders [67-69], and the topic elec-
tronic documentation of care covered nurses 
use of EHRs [70] and documentation audits 
[71] (Figure 4). 

4.5   Results from IMIA NI Society 
Reports
A total of 17 reports from society mem-
bers across North America (2), Europe 
(8), Asia and Pacific (7) were included 
(Australia, Austria, Canada, Finland, In-
dia, Japan, Korea, New Zealand, Norway, 
Philippines, Romania, Slovenia, Sweden, 
Switzerland, Taiwan, UK and USA). The 
needs and gaps related to NI or digital-
isation in nursing that were identif ied 
in the countries and societies were first 
and foremost related to strengthening 
capability training and education, as 
well as increasing the visibility of NI in 
governance policies. Society members 

Fig. 4   Topics of data related to research.



IMIA Yearbook of Medical Informatics 2023

71

Nursing Informatics’ Contribution to One Health

reported many established achievements 
in all four key areas (Table 2). The reach 
of established activities was most exten-
sive under the key area of practice, across 
all three regions represented. However, 
national NI certification, recognition of 
academic and professional excellence, and 
governance policies were areas with few 
reported achievements.

Capability training and education was 
identified as a top priority for development 
(reported by 15 of the 17 societies). Espe-
cially, the need of educating leaders and 
educators was highlighted in addition to the 
need for more general and specialised educa-
tion in NI and digital health. NI competence 
needs reached the industry setting, and the 
importance of nurse-led innovation programs 

was emphasised. Further, NI policies were 
desired by 12 out of the 17 society members. 
Reported achievements and ongoing work of 
member societies in the key areas are present-
ed in Table 2 with examples. Finally, the so-
cieties across all three regions reported three 
main areas where IMIA NI could in bridging 
gaps identified. These focused strongly on 
networking and knowledge sharing (Table 3)

Table 2   Reported achievements and ongoing work in NI in member societies in the topics of education, practice, research and governance.

Integration of NI in nursing 
educational programs /curriculum

National mentoring program for 
early career NI colleagues

National NI certification 

Total

9 /17

6 /17

1 /17

Region

America (1)
Asia-Pacific (4)
Europe (4)

America (1)
Asia-Pacific (3)
Europe (2)
 

America (1)

Total

8/17

4/17

4/17

Region

America (1)
Asia-Pacific (3)
Europe (4)

America (1)
Europe (3)
 

America (1)
Europe (3)

	 Nursing organisations drive the politics of NI competencies
	 Mostly NI is in higher level educations programs 
	 Few have NI in bachelor education and in doctoral programs 
	 EU directive: Informatics is mandatory content of education

	 Certification program for NI basic and advanced
	 Fellowship programs for leaders of NI
	 CNIO/NI organisations
	 MIA NI society members and local NI nurses /NI org. members
	 Medical informatics members mentoring the NI nurses
	 Ad hoc in conferences, NI meetings

	 Nursing organisations explore / have started giving credit for NI achievements 
and structures for certification

Education

EHR in use in clinical practice 
and/or education

NI represented on national 
boards/groups/organisations

Interactions with NI society 
memmbers

8 /17

14 /17

16/17

America (1)
Asia-Pacific (2)
Europe (5)

America (2)
Asia-Pacific (4)
Europe (8)

America (2)
Asia-Pacific (6)
Europe (8)

Practice

0/17

0/17

0/17

	 Improved in interoperability, but lacking for nurses
	 NI nurses are engaged in the Ministry of health working on data exchange/

interoperability

	 Individual level
	 Organisational level

	 Newsletters 
	 Forum sessions/webinars
	 Social media
	 National platforms
	 Journals
	 Conferences

Governance

Governance policies

Policy to support NI and digital 
health

Promotion of nursing engagement 
in digital health and informatics

4/17

10/17

13/17

America (1)
Asia-Pacific (2)
Europe (1)

America (2)
Asia-Pacific (3)
Europe (5)

America (1)
Asia-Pacific (5)
Europe (7)

1/17

1 /17

0/17

Europe (1)

Europe (1)
 

America (1)
Asia-Pacific (1)
Europe (3)
 

	 Collaboration with institute of health and welfare
	 Digital social and health services strategy

	 National e-health strategy
	 Organisational strategy for NI
	 Few nursing and midwifery focused policies

	 Nationally (e.g. the health ministry)
	 Only organisationally 
	 In specific projects (e.g. ICNP as a national standard)
	 Programs to support nurse leaders in informatics
	 New NI positions
	 Early start in some countries

Established Achievements Work in pogress Examples and details
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Table 2  (continued)   Reported achievements and ongoing work in NI in member societies in the topics of education, practice, research and governance.

Total Region Total Region
Governance

Established Achivevments Work in pogress Examples and details

Research

Advancement of national level 
electronic nursing records for data 
exchange

National knowledge exchange 
platform

Collaborations between NI 
organisations and other NI and/or 
informatics communities

6/17

8/17

8/17

Asia-Pacific (2)
Europe (4)

America (2)
Asia-Pacific (4)
Europe (2)

America (2)
Asia-Pacific (2)
Europe (4)

5/17

0 /17

1/17

America (1)
Asia-Pacific (1)
Europe (3)

Asia-Pacific (1)

	 Terminology standardisation/ NI strategy driven by government with 
involvement from NI nurses
	 Not a topic/existing in 4 societies

	 Web-pages sharing research results and articles
	 Nursing knowledge-base / evidence based decision support (spread out 

nationally)
	 National NI community of practice
	 National health information portal

	 Formalised (organisational level)
	 Informal (individual level) 
	 Interdisciplinary (most of the societies)
	 Between NI organisations and universities/other nursing org, NI groups in the 

region/ across countries

Generate and disseminate research 
knowledge across counties, 
organisations, and networks

Organises domestic NI meetings / 
conferences

Organises international NI 
meetings/conferences

Recognise academic and 
professional excellence

6 /17

13/17

7 /14

4/17

Asia-Pacific (3)
Europe (3)

America (2)
Asia-Pacific (6)
Europe (5)

America (2)
Asia-Pacific (1)
Europe (4)

Asia-Pacific (2)
America (1)
Europe (1)

0/17

2/17

0/17

0/17

Europe (2)

	 Reporting both nationally and internationally

	 Mostly annual NI conferences 
	 Joint informatics conferences (interdisciplinary / medicine) 
	 Some implement NI in other main conferences 
	 Seminars / webinars on NI- and/or jointly with medical informatics

	 IMIA NI arrangements 
	 Collaborations between countries / regions 
	 Domestic are open to the international audience 
	 Together with medical informatics group 

	 Fellowship and awards
	 Awards programs for nurses in groups that have been excluded from nursing 

and leadership (e.g., black, indigenous, disability)
	 Sponsors and funding

Table 3   Support of international community to boost NI nationally.

Topic

Creating opportunities for society members to 
get in contact and learn from each other

Building knowledge sharing platforms to 
promote NI

Developing digital health and informatics 
capability

Total / Regions

13 /17

12 /17

9 /17

America (2)
Asia-Pacific (5)
Europe (6)

America (1)
Asia-Pacific (5)
Europe (6)

America (2)
Asia-Pacific (3)
Europe (4)

Comments

	 Inspiring, but does not reach out to a large number of people
	 More work is needed to increase engagement and connections locally, regionally, and nationally
	 A lot of local initiatives in various societies
	 Examples and ideas from a society in IMIA NI can help demonstrate power of informatics for 

other countries

	 Interesting, but language can be a barrier
	 Lectures
	 Expert guidance to develop NI locally and empower the nurses

	 Provide educational material and information material
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5   Discussion
Towards the end of the last century, NI 
emerged as a specialty, with most studies 
showing more or less case-based results. 
More recent work internationally has taken as 
its focus the application of means for knowl-
edge management and sharing, promotion of 
engagement in NI, and increasing representa-
tion of nurses in national health informatics 
groups. Although the term One Health was 
not evident in the literature or society reports 
analysed, our exploration of showed numerous 
examples of the contribution of NI to One 
Health, as well as also overlap between the 
research done and the perspectives reported 
by society members within our NI community 
on key areas of education, practice, gover-
nance and research. However, several gaps 
in available knowledge within the four key 
areas were also identified.

The identification and utilisation of the 
potential of NI is still suboptimal internation-
ally [72]. Many countries have digital health 
related strategies already implemented, but 
both the literature and the society reports 
showed a lack of strategies specific to NI on 
national levels. Strategies provide systematic 
ways to reach set goals and they are needed 
for successful functioning of healthcare 
organisations due to the constantly evolving 
environment [73]. National policies and 
educational programs could support nurses 
in different settings manage the informatics 
perspective better [21], but also improve the 
utilisation of the potential of NI in healthcare. 
Currently, nurses are working internationally 
to integrate NI with national health infor-
matics strategies. Interestingly, research and 
discussion on governance was sparse, mostly 
covering implementation of specific solutions 
or standards in individual organisations. In 
the context of One Health, this highlights a 
need for a systematic review and theory de-
velopment with a more in-depth approach to 
solutions, features and impact of informatics 
governance on healthcare.

Although there is ample research on ed-
ucation and competencies in NI on different 
levels (e.g., [20, 65, 74]), few society mem-
bers reported that NI would be systematically 
integrated into curricula. Also, accreditation 
systems for NI are lacking. This highlights a 
need for diverse educational interventions and 
increase in competence covering different ac-

tors, such as nurses in clinical practice, nurse 
informaticians, informatics nurse specialists, 
nurse researchers and nursing leadership. 
This aligns with previous research stating 
that education, certification and roles in NI 
still seems underdeveloped in many countries 
[64, 74, 72]. Further, the characteristics of 
the environment need more consideration as 
there were differences in reports around the 
need, necessity and possibilities of education 
and certification in NI in different societies. 
More work is needed to find flexible structures 
to support the evolution of NI in different 
environments internationally as the extent of 
applications of NI in societies differ [21, 72].

International guidance for a shared under-
standing, standardised knowledge and pro-
cesses would support global capacity building 
for engaging with the One Health agenda and 
preparing for the future. Infrastructure and 
support systems implemented in practice can 
help follow up on catastrophes, pandemics, 
complex patient cases in an increasing and 
ageing population and global risk situation 
nationally and globally. This will require a 
tighter collaboration and co-creation across 
countries, professions and industry. Sys-
tems should include and support capability 
building and succession planning, as well 
as support health promotion and prevention 
with respect to the whole health ecosystem. 
Systems are needed a) to engage the patient, 
to use their strengths and resources to obtain 
health and wellness, based on the patients’ 
preferences and perspective [75], and b) to 
support interaction of professionals, routines 
and procedures as well as policies, culture and 
legislation to support health and wellness on 
a macro system level [76]. 

There was ongoing discussion in the litera-
ture and the society reports around the balance 
between NI as an independent discipline 
and the level of collaborative integration of 
different disciplines under the broad umbrella 
term of health informatics. This is also seen in 
prior studies, where the depth of collaboration 
between disciplines is determined by the task 
and context [9]. For example, in some societ-
ies NI was integrated into health informatics 
groups, while others had designated groups 
for NI on national level. While it is important 
to recognise the specific needs of nursing, it 
is also important to understand and foster 
the different levels of collaboration needed 
to support One Health. 

The environment is in the metaparadigm of 
nursing, but both the literature and the society 
reports lacked discussion around environ-
mental impacts of digitalisation and health 
technologies. This aligns with previous re-
search stating a gap in research on the systemic 
effects of digital health [77]. The provision of 
tools to permit assessment and development 
of environmentally sustainable use of technol-
ogies allows better contribution to One Health. 
Policymakers benefit from research in NI for 
prioritisation of resources for sustainable health 
and welfare systems internationally.

There are limitations with this study, such 
as the limited databases and search terms 
used. A further analysis on the published 
literature could provide more depth and 
detail into the key areas of interest. Further 
limitations include the sampling of collected 
empirical data, as single respondents’ knowl-
edge may be limited to certain areas within a 
society. However, they are all experts within 
NI representing their own regions.

6   Conclusions
NI obviously contributes to better patient 
care and further development of the pro-
fession. However, future work is needed to 
support NI development in the ever-changing 
healthcare environment and the ongoing 
proliferation of digital health developments, 
systems and applications. For practice, actual 
proof of effectiveness of digital health in 
patient care is still required. Patient prefer-
ences, outcomes and technology assessment 
is one major area for progress.

International examples and guidelines 
on roles, infrastructure, competence and 
education are needed, since NI education, in 
particular at the bachelor level, i.e., for every 
practising nurse, is key for the profession and 
professionalism. Strengthening NI as part 
of the interdisciplinary health informatics 
community also requires further develop-
ment, in particular where governance con-
cerns internationally applied standards for 
e-health, which are mostly interdisciplinary. 
In particular where governance concerns in-
ternationally applied standards for e-health, 
that are mostly interdisciplinary.

There is a need for international commit-
ment to develop NI further to better support 
One Health. Guidelines on strategy develop-
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ment and capacity building are needed, but also 
networks and forums to share information and 
learn from each other within the community 
and beyond. It seems that the understanding, 
needs and expectations of NI differ interna-
tionally, and therefore, it will be difficult to 
develop systems where “one size” fits all. 
Standardisation between countries with re-
search on suitable level and extent is required. 
And, as an established specialty, with a clear 
professional identity, it is time for NI to look 
beyond its traditional scope, and to contribute 
to and help drive the One Health agenda.
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