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A B S T R A C T

Background: Standardized Nursing Languages (SNLs) have enabled nursing assessments and care to be better
documented and visible in electronic health records (EHRs). However, its implementation is challenging and
heterogeneous across clinical settings. This study aimed to demonstrate the challenges experienced by members
of a European nursing organization, ACENDIO, in implementing SNLs in documentation systems across countries
and offer recommendations about its use.
Material and methods: The study was executed in two phases. First, an online survey was distributed among
ACENDIO members. Second, members participated in two expert panels. Discussions were recorded, and the-
matic analysis was performed to formulate challenges and recommendations on the use of SNLs.
Results: The findings highlight that nurses across Europe are faced with several issues with current documen-
tation systems in clinical settings, limited education on SNLs, and challenges in research on SNLs. Nurses,
managers, vendors, educators and researchers should work closely together to face the challenges in the
implementation of SNLs in electronic documentation systems.
Conclusion: To fully utilize the beneficial effects of the use of SNLs, the call to action is to develop comprehensive
collaborations of nursing practice, education, and research.

1. Introduction

Standardized nursing languages (SNLs) are a common language for
nurses based on nursing practice and science and represent the body of
nursing knowledge, which describes nurses’ responsibility and unique
contributions to patients’ health. [1,2] SNLs aim to provide explicit
terminology to the phenomena associated with nursing practice. The
development of SNLs began in the 1970 s, and by 1989, the American
Nursing Association (ANA) had established a process to endorse lan-
guages, vocabularies, and terminologies to nursing practice.[3] Simi-
larly, the European Federation of Nurses Associations has advocated
care plans incorporating SNLs and aligning with international

taxonomy.[4].
SNLs were developed and refined for nursing diagnoses, in-

terventions, and patient goals/planned outcomes to capture the nursing
care process and its outcomes for practice, research, and policy pur-
poses.[5] Advanced Nursing Process refers to the application of SNLs
within the nursing process, emphasizing the use of evidence-based
classifications.[2,6] Since SNLs have been incorporated into nursing
documentation systems, studies have demonstrated that care plans
coded with SNLs simplify the documentation, track patient outcomes,
and improve the quality of care.[2,6–10].

Nonetheless, the role of SNLs and the implementation of semantic
interoperability standards in electronic health records (EHRs) remains
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challenging. To overcome these challenges and reach a consensus on the
use of SNLs at an international level, the European nursing organization
Association for Common European Nursing Diagnoses, Interventions
and Outcomes (ACENDIO) has a mission to promote a global network for
developing SNLs, information systems, and eHealth technologies.[11]
Fig. 1 shows ACENDIO, from its foundation in 1995 to its worldwide
contributions to research, clinical practice, and education to support and
advance nursing.

This article aims to demonstrate the challenges experienced by
ACENDIO members in the implementation of SNLs across countries and
offer recommendations about the use of SNLs. We sought to answer the
following research questions: What are the perceived challenges of using
SNLs encountered by ACENDIO members across different countries?
How do ACENDIO members recommend further implementation of
SNLs?

2. Material and methods

Within the ACENDIO network, a working group of international
nursing researchers is actively working on implementing SNLs. They
developed a survey and organized two expert panels during two
ACENDIO conferences: a Biennial Workshop and General Assembly (St.
Pölten, April 21, 2022)[12] and the 14th ACENDIO Conference (Rome,
March 16 – 18, 2023).[13].

2.1. Survey

The survey was conducted to uncover the challenges that ACENDIO
members experience with the use of SNLs across various countries. A
group of six international researchers created a survey based on a pre-
vious questionnaire[14] and the Office of the National Coordinator for
Health Information Technology.[15] This questionnaire collected 1)
demographic data of members, 2) their experiences with SNLs in EHRs,
the usefulness of SNLs in nursing care documentation, and national ef-
forts towards SNL adoption, and 3) a section for open-ended feedback.

An email invitation containing a link to the questionnaire was sent to
26 ACENDIO members. Eligibility was determined through a two-step
process. First, we reviewed the professional profiles of the ACENDIO
members to identify those who have actively participated in projects or
committees related to SNL implementation in their home countries.
Second, we included members who have (co–)authored publications on
SNLs in peer-reviewed journals. These criteria were intended to select
members whose professional or research activities demonstrated sub-
stantial experience with SNLs. We received a total of 17 responses
(response rate of 65.4 %) across 14 countries, primarily from Europe (n
= 12), Brazil (n = 1), and the United States (n = 1). We sent two

reminders in an interval of three weeks following the initial invitation.
Despite these follow-up efforts, the response rate remained moderate
and may have been influenced by potential time constraints. The re-
sponses were analyzed descriptively and used to lead the discussions in
the following expert panels.

2.2. Expert panels

Two expert panels were organized by the working group during the
conferences held in 2022 and 2023, respectively. The panels consisted of
convenience sampling of attendees at both conferences, totaling 147
experts. This sample comprised professionals from diverse backgrounds,
including researchers, clinical nurses, data scientists, informaticians,
advocators, and educators. These participants were selected for their
experiences in the use of SNLs to enhance the quality of nursing care.
This convenience sampling approach ensured a comprehensive repre-
sentation of perspectives across countries, enriching the discussions. The
panel discussions were recorded and analyzed by using the principles of
inductive, thematic analysis[16] to look for patterns of interest. Two
reviewers independently analyzed the materials by following the steps
of thematic analysis: familiarization with data, generating initial codes,
searching for themes, reviewing themes, defining and naming themes,
and reporting. The reviewers compared the codes, themes, and in-
terpretations from their analysis. Any disagreement was noted and
resolved through discussion among the reviewers. The final step
involved narrative and contextualization of the analysis in relation to
existing literature in SNLs.

3. Results

The findings derived from survey responses and group discussions
among ACENDIO members highlight challenges and provide recom-
mendations for the use of SNLs. These insights are categorized into three
main themes: nursing practice, nursing education, and research. A brief
description of each theme appears in the following section.

Nursing Practice: ACENDIO members have identified several chal-
lenges that nurses face in their daily routines, particularly with the
documentation system. These systems often involve predominantly un-
structured notes that contain redundant and ambiguous clinical infor-
mation. Additionally, members have identified the burdensome nature
of documentation as a contributor to their high workload.

“Lack of clinical decision-making skills, lack of awareness of SNLs
importance… deficiencies in IT, cumbersome entry and time-consuming
…” (Member 1).

“Reliability of unstructured data inserted by nurses is challenging.”
(Member 3).

Fig. 1. The illustration shows the contributions of ACENDIO to nursing practice, education, and research since 1995.
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“Some medical record systems have the ability to create automatic
recording methods, while others use a tick-box system. Some systems
use headings, with nurses recording all the different activities under one
heading, it often gets confused.” (Member 11).

ACENDIO members have also reported challenges with implement-
ing SNLs in EHRs, including high implementation and translation costs,
a lack of interoperability, and unclear benefits.

“Lack of knowledge (e.g., about evidence/validity), expensive
licensing fees, linkages between SNLs (e.g., NANDA, NIC, NOC), that

software vendors provide reasonable interfaces, integrating SNLs as
databases into different IT systems.” (Member 1).

Nursing Education: In this theme, members highlight gaps in inte-
grating SNLs within nursing education, suggesting that nurses need
more training and understanding of their practical application and
importance. This suggests a systemic issue in nursing education and
practice, where the benefits of SNLs are not effectively communicated or
valued, impacting their use in clinical settings.

“Unfortunately, not all higher nursing education programs focus on

Table 1
Challenges and Call to Action on the use of SNLs across countries.

Nursing Practice Nursing Education Research

Challenges Issues with current documentation systems:
Cumbersome nursing documentation:

• The process of recording and managing patient
information is complicated and time-consuming.

• The majority of the clinical information is not
structured, making it difficult to extract
meaningful insights.

• Clinical information is recorded multiple times and
abbreviations used are often unclear, leading to
misinterpretation and potential risks to patient
care.

• Predominant use of medical diagnoses:
• Medical diagnoses are primarily used for decision-
making and care planning, overlooking the
importance of nursing diagnoses.

Challenges with implementing SNLs in EHRs:High
costs of implementation and translation:

• Integrating SNLs into EHR systems requires a
significant investment of resources and translation
efforts.

Lack of interoperability:

• There are challenges in ensuring that SNLs can be
easily integrated across different EHR systems.

• Limitations on documentation systems link nursing
classifications (nursing diagnoses, interventions,
and outcomes) to SNOMED CT (medical terms).

Unclear benefits:

• The advantages of using SNLs for care plan are not
well-defined and understood by nurses and other
clinicians.

Issues with current education on SNLs:

• SNLs learned in nursing education are
divergent from terminologies used in
nursing practice.

• Documentation systems used in nursing
education are divergent from those used
in nursing practice.

• Students learn about SNLs during
nursing school but return to narratives
when starting to work in nursing
practice.

• Collaboration between schools and care
organizations for training nurses in SNLs
needs to be improved.

EHR data quality:

• The quality of data currently needs to be improved to
measure the impact of nursing care on patient outcomes
accurately.

Funding:

• Funding for research on implementing SNLs is limited to
date.

Organizations and network:

• There is a fragmented network (academic and non-
academic) in advocating SNLs.

Call to Action Identification of stakeholders’ efforts:Nurses:
• Nurses should actively participate in the
integration process, providing valuable insights
based on their experience and needs.

• Engage in training programs to become
experienced in using SNLs.

Managers:
• Managers should allocate necessary resources and
support to facilitate the integration of SNLs.

• Encourage collaboration between different
departments.

• Foster a culture that values standardization and
invests in necessary resources for SNLs
implementation.

Vendors:
• Vendors should work closely with clinical settings
to customize EHR systems according to their
specific needs, ensuring smooth integration of
SNLs.

• Offer technical support and training programs to
assist nurses in adapting to the new system.

Policy, legislation, and guidelines:
• Develop and implement policies and guidelines
that encourage the use of SNLs in clinical settings.

• Advocate for legislation that supports the adoption
of SNLs, ensuring it becomes a standard practice
across clinical settings.

Improve education on SNLs:
• Align SNLs taught in nursing education
to be used in nursing practice.

• Use real practice examples with SNLs in
nursing education.

• Educate the instructor by training in
nursing practice with experts on SNLs.

• Enable continuing education on SNLs.
Facilitate education in SNLs in nursing
practice:
• Invest in training programs and
educational resources to assist nurses in
adapting to new documentation
systems.

Evidence in SNLs:

• Rigorous studies should be conducted to evaluate the
benefits of incorporating SNLs in documentation
systems, utilizing the results to enhance decision-making
processes and improve patient care.

Funding:

• Provide more financial incentives and resources that will
facilitate research on the implementation of SNLs in
EHRs.

Organizations:

• Nurses and other clinicians should actively seek
membership in nursing organizations or healthcare
networks that are at the forefront of advocating for the
adoption of SNLs.

Abbreviations: SNLs: Standardized Nursing Languages. EHR: Electronic Health Record.
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SNLs and their evidence, and the biggest lack of knowledge is in nursing
management, who often does not really support their use, nor do they
see the possibilities of outcome and quality measurements.” (Member 3).

“Low uptake because practicing nurses are not trained and not aware
of how to and why to use SNLs.” (Member 9).

Research: In this theme, ACENDIO members report limited funding
opportunities for projects implementing SNLs and that funded studies
could provide concrete evidence of nursing care’s effectiveness, show-
case its critical role in healthcare, and support the broader adoption of
SNLs to enhance patient care and health outcomes.

“The use of the SNL data in research to validate the outcomes might
represent the impact of nursing care in populations’ health.” (Member
8).

“We need more financial incentives to advance research in nursing
languages.” (Member 3).

Table 1 categorizes each theme by outlining the challenges and
recommendations for improving the understanding and visibility of
SNLs across clinical settings, educational practices, and research.

4. Discussion

This research has highlighted challenges across countries associated
with the implementation of SNLs in different aspects of healthcare,
ranging from nursing practice and education to EHR systems and
research. In the context of nursing practice, ACENDIO members identify
problems with current nursing documentation systems, such as
cumbersome documentation and the predominant use of medical ter-
minology that overlooks the importance of nursing terminology. These
findings corroborate with other studies in the field, underscoring that
cumbersome documentation leads to inefficiencies, consumes time that
could otherwise be spent on direct patient care, and can also lead to a
documentation burden for nurses.[17–20] For instance, studies
[17,21–23] showed that EHR configurations intended to support regu-
latory compliance and quality improvement have intensified the work-
load of nurses and other clinicians, particularly with unstructured notes
and administrative tasks related to non-care-related documentation. To
address this issue, further studies should assess which specific EHR
features contribute to the documentation burden and explore how these
systems can be optimized to support SNL documentation.

ACENDIO members have also identified challenges associated with
implementing SNLs in EHRs, including the high costs of implementation
and translation and interoperability issues. Notably, our findings suggest
that the important financial burdens related to implementing and
translating SNLs within European documentation systems have not been
widely recognized. This gap in the nursing literature underscores the
need for comprehensive solutions to facilitate SNL integration in prac-
tice. Future studies should thus consider exploring how to reduce these
financial conditions, improve system compatibility for nursing docu-
mentation, and enhance their ability to disseminate relevant
information.

Evidence shows that documentation coded with SNLs serves as a
foundation for evidence-based nursing by providing a structured format
for recording nursing observations and care. This classification-based
and structured documentation aids nurses by making it easier to
gather patient data for healthcare delivery. [6,24,25] Furthermore, it
supports nurses in making data-driven decisions that enhance patient
care and safety, which is the cornerstone of evidence-based practice.
[26] By ensuring that the nuances of nursing care are accurately
captured and readily available in EHRs, SNLs contribute to a body of
knowledge that continuously informs clinical practice, offering a
promising future for nursing care.

Other potential benefits of implementing and using SNLs in EHRs are
more accurate tracking of nursing interventions and their impact on
patient outcomes.[7–10,27,28] It facilitates benchmarking against best
practices and enables healthcare organizations to identify trends, mea-
sure the efficacy of nursing care, and tailor interventions to improve

patient care.[29] Moreover, the ability to extract and utilize this data
can inform policy-making and resource allocation, leading to system-
wide enhancements in patient care quality. Therefore, it is important
for nurses, as the primary users, to be actively engaged in the integration
process alongside managers and vendors. Comprehensive training in
SNLs is also required to ensure their adoption becomes standard practice
across all clinical settings.

The 2021 report from the European Union emphasizes the impor-
tance of understanding how EHRs and related standards are imple-
mented, translated, and used in clinical practice. This knowledge is
crucial for identifying and overcoming barriers to adoption and effective
use in specific clinical contexts.[30].

Additionally, ACENDIO members have identified a gap between the
SNLs taught in educational settings and their application in clinical
practice.[31] For instance, the SNLs and documentation systems used in
education differ from those used in practice. In some countries, the
Advanced Nursing Process is utilized, incorporating SNLs into education
and EHRs.[32] However, other countries still need to adopt this
approach.[32,33] There is a general lack of awareness regarding SNLs
and the importance of using them to document nursing interventions,
assessments, outcomes, and continuity of care.[34].

Most of the solutions mentioned by members point towards
improving the collaboration between schools for nursing education and
care organizations. Ways to achieve this are to have instructors train
nursing students in their practice environment (e.g., on a ward) and to
educate new instructors by experts from nursing practice.[17,35].

In discussing the theme research, ACENDIO members underscored
the importance of funded research in leveraging SNL data. In response,
they recommend a coordinated effort within the research community to
conduct comprehensive studies that assess the advantages of integrating
SNLs into documentation systems. Such studies could explore areas such
as knowledge-based clinical decision support for developing nursing
care plans[8,36] or the creation and evaluation of AI-driven decision
support tools for documentation tasks.[37,38] By leveraging these re-
sults, the aim is to enhance decision-making processes and advance the
quality of nursing care. Additionally, research leveraging SNL data can
significantly enhance the visibility of nursing by measuring its contri-
butions to patient and health system outcomes, thereby promoting the
advancement of the nursing field.[6,9,10,28].

4.1. Limitations

Even though our study provides a comprehensive overview of the
challenges associated with the use and implementation of SNLs across
various European countries, limitations must be considered. First, the
distribution of survey respondents varied, with most countries repre-
sented by only one or two participants. It is important to highlight that
analyzing such small samples separately may be challenging and not
capture each country’s unique aspects. Second, our analysis revealed
that the challenges faced by ACENDIO members were broadly similar
across different regions. Consequently, we opted to focus on these
shared challenges, aiming to offer broadly relevant recommendations
that can be applied across multiple contexts. Third, this study contains
small and convenience sampling. Further studies involving a larger,
more geographically balanced sample would be recommended to facil-
itate a detailed exploration of country-specific challenges.

5. Conclusion

To fully utilize the beneficial effects of the use of SNLs, compre-
hensive collaborations of nursing practice, education, and research are
needed. Therefore, we call upon nurses, researchers, nursing informa-
ticians, and educators to actively seek involvement in organizations or
networks that are at the forefront of advocating for the use of SNLs.
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6. Summary table

Problem • Although SNLs have improved the documentation and
visibility of nursing assessments and care in EHRs,
their implementations are challenging and
heterogeneous across clinical settings.

What is already known
on this topic

• SNLs provide explicit terminology to the phenomena
associated with nursing practice.

• The European Federation of Nurses Associations has
advocated care plans incorporating SNLs.

What this paper adds • Challenges and recommendations for the use of SNLs
across European countries are categorized into three
main themes: Nursing Practice, Nursing Education,
and Research.

CRediT authorship contribution statement

Fabiana Cristina Dos Santos:Writing – review & editing, Writing –
original draft, Supervision, Methodology, Investigation, Formal anal-
ysis, Data curation, Conceptualization. Fabio D’Agostino: Writing –
review & editing, Methodology, Investigation, Conceptualization.
Mikko Härkönen: Writing – review & editing, Supervision, Project
administration, Methodology, Investigation, Formal analysis, Data
curation, Conceptualization. Renate Nantschev: Writing – review &
editing, Methodology, Investigation, Formal analysis, Data curation.
Bente Christensen: Writing – review & editing, Methodology, Investi-
gation, Conceptualization. Maria Müller-Staub: Writing – review &
editing, Methodology. Kim De Groot: Writing – review & editing,
Writing – original draft, Supervision, Methodology, Investigation,
Formal analysis, Data curation, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

[1] S. Tastan, G.C.F. Linch, G.M. Keenan, et al., Evidence for the existing American
Nurses Association-recognized standardized nursing terminologies: A systematic
review, Int. J. Nurs. Stud. 51 (8) (2014) 1160–1170, https://doi.org/10.1016/j.
ijnurstu.2013.12.004.

[2] Müller-Staub M, Abt J, Brenner A, Hofer B. Expert report on nurses’ responsibility.
Bern: Swiss Nursing Science Association (ANS); 2015.

[3] American Nursing Association (ANA). Inclusion of recognized terminologies
supporting nursing practice within electronic health records and other health
information technology solutions. https://www.nursingworld.org/globalassets
/docs/ana/inclusion-of-recognized-terminologies-within-ehrs-and-other-health-in
formation-technology-solutions.pdf. Published March 19, 2015. Accessed February
20, 2024.

[4] European Federation of Nurses Associations (EFN). EFN strategic and operational
lobby plan 2021-2027. https://efn.eu/wp-content/uploads/EFN-SOLP-2021-202
7-1.pdf.

[5] K.A. Monsen, L. Heermann Langford, S. Bakken, L.K. Dunn, Standardized nursing
terminologies come of age: Advancing quality of care, population health, and
health equity across the care continuum, J. Am. Med. Inform. Assoc. 30 (11) (2023)
1757–1759, https://doi.org/10.1093/jamia/ocad173.

[6] M. Müller-Staub, I. Needham, M. Odenbreit, M.A. Lavin, T. Van Achterberg,
Implementing nursing diagnostics effectively: cluster randomized trial, J. Adv.
Nurs. 63 (3) (2008) 291–301, https://doi.org/10.1111/j.1365-2648.2008.04700.x.

[7] F.C. Dos Santos, T.G.R. Macieira, Y. Yao, M. Ardelt, G.M. Keenan, The impact of
spiritual care delivered by nurses on patients’ comfort: A propensity score matched
cohort utilizing electronic health record data, Int. J. Med. Inf. 183 (2024) 105319,
https://doi.org/10.1016/j.ijmedinf.2023.105319.

[8] F.C. Dos Santos, Y. Yao, T.G.R. Macieira, K. Dunn Lopez, G.M. Keenan, Nurses’
preferences for the format of care planning clinical decision support coded with
standardized nursing languages, J. Am. Med. Inform. Assoc. 30 (11) (2023)
1846–1851, https://doi.org/10.1093/jamia/ocad093.

[9] L. Bertocchi, A. Dante, C. La Cerra, et al., Impact of standardized nursing
terminologies on patient and organizational outcomes: A systematic review and
meta-analysis, J. Nurs. Scholarsh. 55 (6) (2023) 1126–1153, https://doi.org/
10.1111/jnu.12894.

[10] T.G.R. Macieira, T.C.M. Chianca, M.B. Smith, et al., Secondary use of standardized
nursing care data for advancing nursing science and practice: a systematic review,

J. Am. Med. Inform. Assoc. 26 (11) (2019) 1401–1411, https://doi.org/10.1093/
jamia/ocz086.

[11] Association for Common European Nursing Diagnoses, Interventions and Outcomes
(ACENDIO). ACENDIO constitution; 2023. Published February 7, 2023. Accessed
November 20, 2023. https://acendio.net/constitution-2/.

[12] Association for Common European Nursing Diagnoses, Interventions and Outcomes
(ACENDIO). First biennial workshop and general assembly hot eHealth topics to
make nursing visible. Published April 21, 2022. Accessed March 30, 2023. https
://acendio.net/acendio-workshop-2022/acendio-workshop-2022/.

[13] Association for Common European Nursing Diagnoses, Interventions and Outcomes
(ACENDIO). ACENDIO conference Rome 2023 nursing-generated data: predictive
analytics and eHealth strategies. Published March 16, 2023. Accessed April 30,
2023. https://acendio.net/acendio/acendio-conference-2023/.

[14] Thoroddsen A, Ehrenberg A, Sermeus W, Saranto K. A survey of nursing
documentation, terminologies and standards in European countries. NI 2012. 2012;
2012:406.

[15] The Office of National Coordinator for Health Information Technology. Standard
nursing terminologies: a landscape analysis; 2017. Published May 15, 2017.
Accessed March 3, 2022. https://www.healthit.gov/sites/default/files/snt
_final_05302017.pdf.

[16] V. Braun, V. Clarke, Thematic analysis: A practical guide, SAGE, 2022.
[17] L.B. Laukvik, M. Lyngstad, A.K. Rotegård, M. Fossum, Utilizing nursing standards

in electronic health records: A descriptive qualitative study, Int. J. Med. Inf. 184
(2024) 105350, https://doi.org/10.1016/j.ijmedinf.2024.105350.

[18] E. Gesner, P.C. Dykes, L. Zhang, P. Gazarian, Documentation burden in nursing and
its role in clinician burnout syndrome, Appl. Clin. Inform. 13 (05) (2022) 983–990,
https://doi.org/10.1055/s-0042-1757157.

[19] M.R. Lindsay, K. Lytle, Implementing best practices to redesign workflow and
optimize nursing documentation in the electronic health record, Appl. Clin. Inform.
13 (3) (2022) 711–719, https://doi.org/10.1055/a-1868-6431.

[20] K. De Groot, A.J.E. De Veer, A.M. Munster, A.L. Francke, W. Paans, Nursing
documentation and its relationship with perceived nursing workload: A mixed-
methods study among community nurses, BMC Nurs. 21 (1) (2022) 34, https://doi.
org/10.1186/s12912-022-00811-7.

[21] N. Bakhoum, C. Gerhart, E. Schremp, et al., A time and motion analysis of nursing
workload and electronic health record use in the emergency department, J. Emerg.
Nurs. 47 (5) (2021) 733–741, https://doi.org/10.1016/j.jen.2021.03.007.

[22] A.J. Moy, M. Hobensack, K. Marshall, et al., Understanding the perceived role of
electronic health records and workflow fragmentation on clinician documentation
burden in emergency departments, J. Am. Med. Inform. Assoc. 30 (5) (2023)
797–808, https://doi.org/10.1093/jamia/ocad038.

[23] G. Garcia, C. Crenner, Comparing international experiences with electronic health
records among emergency medicine physicians in the United States and Norway:
Semistructured interview study, JMIR Hum. Factors 9 (1) (2022) e28762.

[24] M. Müller-Staub, H. De Graaf-Waar, W. Paans, An internationally consented
standard for nursing process-clinical decision support systems in electronic health
records, Comput. Inform. Nurs. 34 (11) (2016) 493–502, https://doi.org/10.1097/
CIN.0000000000000277.

[25] O. Fennelly, L. Grogan, A. Reed, N.R. Hardiker, Use of standardized terminologies
in clinical practice: A scoping review, Int. J. Med. Inf. 149 (2021) 104431, https://
doi.org/10.1016/j.ijmedinf.2021.104431.

[26] D. Jones, M. Lunney, G. Keenan, S. Moorhead, Standardized nursing languages
essential for the nursing workforce, Annu. Rev. Nurs. Res. 28 (1) (2010) 253–294,
https://doi.org/10.1891/0739-6686.28.253.

[27] T. Zhang, X. Wu, G. Peng, et al., Effectiveness of standardized nursing
terminologies for nursing practice and healthcare outcomes: A systematic review,
Int. J. Nurs. Knowl. 32 (4) (2021) 220–228, https://doi.org/10.1111/2047-
3095.12315.

[28] G. Sanson, E. Vellone, M. Kangasniemi, R. Alvaro, F. D’Agostino, Impact of nursing
diagnoses on patient and organisational outcomes: A systematic literature review,
J. Clin. Nurs. 26 (23–24) (2017) 3764–3783, https://doi.org/10.1111/jocn.13717.

[29] Welton JM, Harper EM. Measuring Nursing Care Value. Nurs Econ. 2016;34(1):7-
14; quiz 15.

[30] European Commission, Directorate-General for Communications Networks,
Content and Technology. Study on eHealth, interoperability of health data and
artificial intelligence for health and care in the European Union – final study
report. Lot 2, Artificial intelligence for health and care in the EU; 2021. Accessed
June 12, 2024. https://op.europa.eu/en/publication-detail/-/publication
/fb8d8ec2-55a0-11ed-92ed-01aa75ed71a1/language-en.

[31] L.Q. Thede, P.M. Schwirian, Informatics: The standardized nursing terminologies:
A national survey of nurses’ experience and attitudes–SURVEY II: Participants’
perception of the helpfulness of standardized nursing terminologies in clinical care,
Online J. Issues Nurs. 20 (1) (2014) 9.

[32] H.A. Park, I. Cho, Education, practice, and research in nursing terminology: gaps,
challenges, and opportunities, Yearb. Med. Inform. 103–108 (2009).

[33] M. Müller-Staub, M.A. Lavin, I. Needham, T. Van Achterberg, Nursing diagnoses,
interventions and outcomes – application and impact on nursing practice: A
systematic review, J. Adv. Nurs. 56 (5) (2006) 514–531, https://doi.org/10.1111/
j.1365-2648.2006.04012.x.

[34] R.-J.-C. Huard, K.A. Monsen, Standardized nursing terminology use in electronic
health records in Minnesota, Mod. Clin. Med. Res. 1 (1) (2017), https://doi.org/
10.22606/mcmr.2017.11003.

[35] R.M. Jedwab, E. Manias, A.M. Hutchinson, N. Dobroff, B. Redley, Understanding
nurses’ perceptions of barriers and enablers to use of a new electronic medical
record system in Australia: A qualitative study, Int. J. Med. Inf. 158 (2022) 104654,
https://doi.org/10.1016/j.ijmedinf.2021.104654.

F. Cristina Dos Santos et al. International Journal of Medical Informatics 192 (2024) 105627 

5 

https://doi.org/10.1016/j.ijnurstu.2013.12.004
https://doi.org/10.1016/j.ijnurstu.2013.12.004
https://www.nursingworld.org/globalassets/docs/ana/inclusion-of-recognized-terminologies-within-ehrs-and-other-health-information-technology-solutions.pdf
https://www.nursingworld.org/globalassets/docs/ana/inclusion-of-recognized-terminologies-within-ehrs-and-other-health-information-technology-solutions.pdf
https://www.nursingworld.org/globalassets/docs/ana/inclusion-of-recognized-terminologies-within-ehrs-and-other-health-information-technology-solutions.pdf
https://efn.eu/wp-content/uploads/EFN-SOLP-2021-2027-1.pdf
https://efn.eu/wp-content/uploads/EFN-SOLP-2021-2027-1.pdf
https://doi.org/10.1093/jamia/ocad173
https://doi.org/10.1111/j.1365-2648.2008.04700.x
https://doi.org/10.1016/j.ijmedinf.2023.105319
https://doi.org/10.1093/jamia/ocad093
https://doi.org/10.1111/jnu.12894
https://doi.org/10.1111/jnu.12894
https://doi.org/10.1093/jamia/ocz086
https://doi.org/10.1093/jamia/ocz086
https://acendio.net/constitution-2/
https://acendio.net/acendio-workshop-2022/acendio-workshop-2022/
https://acendio.net/acendio-workshop-2022/acendio-workshop-2022/
https://acendio.net/acendio/acendio-conference-2023/
https://www.healthit.gov/sites/default/files/snt_final_05302017.pdf
https://www.healthit.gov/sites/default/files/snt_final_05302017.pdf
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0080
https://doi.org/10.1016/j.ijmedinf.2024.105350
https://doi.org/10.1055/s-0042-1757157
https://doi.org/10.1055/a-1868-6431
https://doi.org/10.1186/s12912-022-00811-7
https://doi.org/10.1186/s12912-022-00811-7
https://doi.org/10.1016/j.jen.2021.03.007
https://doi.org/10.1093/jamia/ocad038
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0115
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0115
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0115
https://doi.org/10.1097/CIN.0000000000000277
https://doi.org/10.1097/CIN.0000000000000277
https://doi.org/10.1016/j.ijmedinf.2021.104431
https://doi.org/10.1016/j.ijmedinf.2021.104431
https://doi.org/10.1891/0739-6686.28.253
https://doi.org/10.1111/2047-3095.12315
https://doi.org/10.1111/2047-3095.12315
https://doi.org/10.1111/jocn.13717
https://op.europa.eu/en/publication-detail/-/publication/fb8d8ec2-55a0-11ed-92ed-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/fb8d8ec2-55a0-11ed-92ed-01aa75ed71a1/language-en
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0155
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0155
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0155
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0155
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0160
http://refhub.elsevier.com/S1386-5056(24)00290-9/h0160
https://doi.org/10.1111/j.1365-2648.2006.04012.x
https://doi.org/10.1111/j.1365-2648.2006.04012.x
https://doi.org/10.22606/mcmr.2017.11003
https://doi.org/10.22606/mcmr.2017.11003
https://doi.org/10.1016/j.ijmedinf.2021.104654


[36] F.C.D. Santos, U.A. Snigurska, G.M. Keenan, R.J. Lucero, F. Modave, Clinical
decision support systems for palliative care management: A scoping review, J. Pain
Symptom Manage. 66 (2) (2023) e205–e218, https://doi.org/10.1016/j.
jpainsymman.2023.03.006.

[37] F.C. Dos Santos, L.G. Johnson, O.O. Madandola, et al., An example of leveraging AI
for documentation: ChatGPT-generated nursing care plan for an older adult with

lung cancer, J. Am. Med. Inform. Assoc. (2024) ocae116, https://doi.org/10.1093/
jamia/ocae116.

[38] L. Gosak, L. Pruinelli, M. Topaz, G. Štiglic, The ChatGPT effect and transforming
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