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ABSTRACT

Recognizing the complexity of decision-making is essential in nursing practice, where Artificial Intelligence (AI) can serve as
a valuable tool to support nurses in the process of decision-making. This scoping review aims to map and systematize evidence
regarding AI's contributions to nursing decision-making, following the Joanna Briggs Institute (JBI) methodological approach.
Databases consulted: CINAHL Complete; MEDLINE Complete; Nursing & Allied Health Collection: Comprehensive; Cochrane
Databases; MedicLatina; SCiELO; Scopus; LILACS; JBI Database of Systematic Reviews and RCAAP. Thirteen studies in English,
Portuguese, and Spanish were included. AI can support the nursing decision-making process by improving diagnostic accuracy
and workflows. However, interpretability remains a limiting factor that affects the adoption of AI. Although critical healthcare
units represent the primary areas of application, meeting the ethical, legal, and technical requirements necessary for effective
integration into practice continues to be a challenge. AI offers meaningful contributions to nursing decision-making, particularly
through explainable and clinically aligned systems. However, successful integration demands transparency, ethics, and usability,
with further studies to ensure safe adoption.

1 | Introduction

Nursing profession has consistently addressed new challenges
and thus the need to equip nurses with updated knowledge
and enhanced skills based on the best available scientific evi-
dence. Nurses now bear greater responsibility and autonomy in
decision-making, as reflected in professional practice regula-
tions throughout the world (Brennan and Bakken 2015).

Historically, cognitive and social sciences explored how con-
scious and unconscious mechanisms influence behavior and
decision-making (Newen and Vogeley 2003). These early con-
tributions helped establish the groundwork for understanding

the neurological and psychological bases of decision-making.
More recent research has expanded this foundation by integrat-
ing neuroscience, behavioral science, and human factors engi-
neering to better explain the complexity of clinical reasoning in
nursing (Balconi 2020; van Gaal and Lamme 2012).

Thus, understanding the complexity of decision-making is cru-
cial for nursing and clinical practice. It allows nurses to iden-
tify points for improvement and reduce the possibility of error.
This complex process calls for a harmonious combination of
knowledge, experience, critical thinking, intuition, creativity,
empathy, compassion, and the emotional as well as relational
dimensions of care (Buchanan et al. 2020, 2021).
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Key Points

« Artificial Intelligence can leverage decision-making,
enhancing nurses’ skills.

» Nevertheless, the diverse array of risks posed by AI-
driven technologies needs comprehensive regulation.

 Regulating liability and ensuring equitable access to
Al-driven healthcare solutions are essential for build-
ing trust and inclusivity.

Contemporary studies show that many countries continue to in-
vest in strengthening nurses' decision-making skills to keep pace
with evolving healthcare practice demands (Kelly et al. 2019;
Lee et al. 2020). However, research also highlights the ongoing
need to explore factors influencing decision-making, including
environmental complexity (often increases behavioral variabil-
ity and demands more flexible, deliberative decision-making
strategies), cognitive load (that can lead the nurse to rely on heu-
ristics rather than systematic, analytical thinking), and techno-
logical integration (e.g., information overload), that may impair
decision quality (Shahsavarani et al. 2015).

Thus, despite the growing incorporation of AI in healthcare, it
remains unclear how these tools have been studied and applied
specifically in the nursing decision making process. The avail-
able evidence is fragmented, methodologically heterogeneous,
and distributed across different practice contexts, making it dif-
ficult to systematically understand the impact of IA on the pro-
fession's decision-making process. This gap justifies the need for
a comprehensive review to map and critically organize existing
knowledge.

1.1 | The Review

Today it's undeniable that all caregivers and healthcare organi-
zations must adopt systems and tools arising from technological
advances to enhance their decision-making and thus improve
quality of care.

Artificial intelligence (AI) represents a transformative tech-
nology with the potential to enhance nursing care quality by
supporting decisions related to diagnosis, risk assessment, and
patient management, ultimately improving efficiency and safety
while reducing costs (Douthit et al. 2020). According to Markets
and Markets (2024), AI in the healthcare sector is expected to
grow from 20.9 billion USD in 2024 to 148.4 billion USD by 2029
(Markets and Markets. 2024). This growth will inevitably impact
nursing care, making it essential for nurses to understand these
new technological tools and their implications in their daily
practice. With the advent of artificial intelligence, nursing prac-
tice is experiencing significant advancements within contempo-
rary healthcare. AI has the potential to revolutionize healthcare
delivery, improve patient outcomes, and transform nurse's roles
(Ronquillo et al. 2021). Nevertheless, regulation is crucial and
needed. In November, the World Health Organization (WHO)
issued guidelines on vital regulatory considerations for AI in
healthcare. The document underscores the importance of safety,
reinforcing the need for comprehensive legal and regulatory

frameworks to safeguard privacy, security, efficacy, and col-
laboration while mitigating risks linked to AI's use of health
data. It presents a global perspective on critical areas, includ-
ing transparency, risk management, external data validation,
commitment to data quality, and the challenges of navigat-
ing complex regulations such as the General Data Protection
Regulation (GDPR) and the Health Insurance Portability and
Accountability Act (HIPAA). Furthermore, it highlights the sig-
nificance of fostering stakeholder collaboration (World Health
Organization 2025).

AT tools are designed to mimic human thinking (Tang
et al. 2023), helping the user to anticipate, predict, and facili-
tate decision-making (Maalouf et al. 2018; McGrow 2019). Al-
powered clinical decision support systems provide healthcare
professionals with valuable insights and evidence-based recom-
mendations, assisting them in making informed decisions about
patient care (Van Bulck et al. 2023). Research has demonstrated
ATl's effectiveness in diagnoses and treatments by analyzing
extensive datasets and identifying patterns, improving patient
monitoring through predictive analytics (Buchanan et al. 2020).
Al-enabled technologies allow nurses to monitor vital signs con-
tinuously, detect early warning signs of clinical deterioration,
and receive real-time alerts, supporting timely interventions
and reducing the risk of adverse events (Alazzam et al. 2022;
McGrow 2019). It can also streamline care coordination by auto-
mating administrative tasks, prioritizing patient needs, and fa-
cilitating communication within healthcare teams (Stokes and
Palmer 2020). This reduces nursing workload and enables more
patient-focused care, thus allowing nurses to dedicate more time
to meaningful patient interactions (Barrera et al. 2020).

Therefore, Clinical Decision Support Systems (CDSS) are essen-
tialin assisting healthcare professionals by providing data-driven
insights that facilitate rapid and informed decision-making.
These systems combine a diversity of physiological data, allow-
ing the discovery of hidden patterns that might go unnoticed.
By doing so, CDSS aids health professionals in making patient-
specific predictions, such as assessing in-hospital mortality
risk for intensive care unit (ICU) patients. However, traditional
CDSS are frequently restricted to specific datasets and may need
comprehensive integration of physiological knowledge. Recent
advancements seek to incorporate expert knowledge into CDSS,
increasing their ability to offer more reliable and insightful sup-
port in health decision-making (Jalali et al. 2016). The concept of
Explainable Artificial Intelligence (XAI) has emerged with the
evolution of CDSS, as an essential framework for improving the
transparency and interpretability of AI systems in healthcare.
XAI methods aim to explain the decision-making processes of
AT models, making their outputs understandable to health pro-
fessionals and patients. A process of critical importance in clin-
ical settings, where trust and accountability are fundamental
to practice. By enhancing the transparency of AI systems, XAI
promotes greater confidence in Al-assisted decisions, ensuring
that healthcare providers can trust these tools for critical tasks
such as diagnosis and treatment planning (Sadeghi et al. 2024).
Specifically, in the nursing field, AT is intended to support and
empower nurses, offer innovative ways to advance patient care
and can contribute at each stage of the nursing process, enhanc-
ing decision-making and thus enabling more confident choices
(Figure 1).
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FIGURE1 | Application of Al across the stages of the nursing process.

Therefore, a more comprehensive understanding of how this
tool influences clinical processes is still required, particu-
larly in overcoming apprehension and distrust surrounding
new AI technologies. Systematically mapping current evi-
dence on AI's contributions to nursing decision-making will
help resolve existing concerns and provide greater clarity. By
supporting evidence-based practice and delivering real-time
data, Al empowers nurses to enhance overall care quality and
effectively navigate the evolving healthcare landscape (Booth
et al. 2021; Pepito et al. 2020; Randhawa and Jackson 2020).
Reason why, it is of up most importance the development of
studies in the field.

2 | Aim

The primary aim of the scoping review is to map and system-
atize the published evidence regarding AI's contributions to
nursing decision-making. The secondary objectives are three, as
follows: (i) Analyze the methodological designs used in studies
investigating the application of AI to nursing decision-making;
(ii) Characterize the clinical, educational, and managerial sce-
narios in which AI has been used to support nursing decision-
making; and (iii) identify barriers, facilitators, and other factors
that influence the adoption of Al in the nursing decision-making
process.

3 | Methods
3.1 | Reporting Method

This review was conducted following the JBI methodology for
scoping reviews Peters et al. (2020) and the results were reported
according to the guidelines of the Preferred Reporting Items for
Systematic and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR). This review was conducted in accordance with
an a priori protocol, Fernandes et al. (2023) registered in the
Open Science Framework (OSF) platform (osf.io/3zgcd).

A scoping review employs a systematic, iterative methodology
to locate and synthesize both established and developing bodies
of literature on a given subject. This scoping review was con-
ducted between July and August 2024 in accordance with the
JBI methodology (Peters et al. 2020). All studies published in
Portuguese, English, and Spanish were considered for inclusion.
Using a standardized framework, data were extracted, evidence
levels assessed, study quality critically reviewed, and findings
analyzed to provide a synthesis and overview of the literature.
In addition, this review adhered to the Equator Network's
PRISMA-ScR reporting guidelines, ensuring transparency and
consistency in reporting (Tricco et al. 2018).

The protocol was registered in October 2022, in the Open Science
Framework (OSF) platform (https://osf.io/3zgcd/overview).

3.2 | Search Strategy for Identifying Relevant
Studies

The process followed a structured sequence of steps, namely the
formulation of the review question; definition of eligibility crite-
ria where participant, the concept under investigation, the con-
text, and the sources of evidence were considered. Subsequently,
the development of the search strategy was conducted in the
following databases: CINAHL Complete; MEDLINE Complete;
Nursing & Allied Health Collection: Comprehensive; Cochrane
Central Register of Controlled Trials; Cochrane Database of
Systematic Reviews; Cochrane Methodology Register; Library,
Information Science & Technology Abstracts; MedicLatina
(via EBSCO); SciELO; Scopus; LILACS; and JBI Database of
Systematic Reviews databases. To find unpublished studies, an
exhaustive search in the RCAAP database was fulfilled (The
full search strategy is provided in Supporting Information:
Appendix 1). This research was conducted in three stages.

First, an initial search of the MEDLINE and CINAHL data-
bases (via EBSCO) was performed to identify critical descrip-
tors and keywords commonly used with the MESH terms. In
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the second step, a search strategy was developed by blending
keywords and indexed terms suited to each database. The third
stage, bibliographic references of selected studies were reviewed
to include additional relevant studies. All citations were man-
aged using Mendeley Desktop (version 1.19.5), allowing du-
plicate studies to be removed. Thereafter, titles and abstracts
were screened by two independent reviewers (B.M. and R.C.),
with a third reviewer (J.J.) solving any discrepancies. Eligible
documents were read in total, and exclusion options were doc-
umented. The search occurred between July and August 2024,
with no geographical or time limitations.

3.3 | Inclusion and Exclusion Criteria

The PCC [Population, Concept and Context] framework
was used.

3.3.1 | Participants

This review considered all studies involving nurses working in
the healthcare sector, regardless of age, gender, employment sta-
tus, or work experience.

3.3.2 | Concept

This review considered all studies addressing the use of Al in
decision-making in nursing.

Decision-making in nursing is defined as a structured cog-
nitive process through which nurses analyze, interpret, and
act upon complex clinical information to provide evidence-
based, patient-centered care. Ronquillo et al. (2021) and
Shahsavarani et al. (2015) highlight decision-making as an in-
tegration of data, experience, and clinical guidelines to deter-
mine optimal patient outcomes. Douthit et al. (2020) describe
it as a dynamic process where Al-powered tools enhance
nurses’ ability to process real-time information, improving
precision and efficiency. Saban and Dubovi (2024) expand
this definition by emphasizing the reduction of cognitive load
through AI models that offer predictive insights and tailored
recommendations, whereas Van Bulck et al. (2023) underscore
its evolution with AI applications that enable proactive and
context-sensitive decisions. Decision-making, therefore, is a
critical and adaptive process in nursing that is increasingly
supported by Al technologies to ensure high-quality health-
care delivery.

3.3.3 | Context

This review considered studies related to hospital care where
Al is used, regardless of the public or private nature of the in-
stitution. Studies addressing AI in nursing decision-making,
employing quantitative, qualitative, or mixed approaches, and
published in English, Portuguese, or Spanish were considered
eligible. All studies in other languages were excluded due to
time and financial constraints for translations. Although cur-
rently there are online translators, translation through these

Al-powered tools may lead to misinterpretations and compro-
mise the rigor of the review due to uneven translation qual-
ity. Regarding the exclusion criteria, all studies that did not
include Al

3.4 | Data Collection

Two independent reviewers extracted data for the scoping re-
view after confirming the relevance of selected publications.
A researcher-developed tool, detailed in the scoping review
protocol (Fernandes et al. 2023), was used for data extraction,
focusing on the population, concept, and context. The pilot
screening process was conducted independently by both re-
viewers on 20 initial titles and abstracts to clarify the inclu-
sion criteria.

4 | Results

The search strategy yielded 5342 studies, of which 5227 were
excluded for not addressing the study topic (Figure 1), remain-
ing 51 articles. Of these, 37 were excluded based on ongoing
studies (2), of topic according to selection criteria—use of AI
in nursing students (25), not implied decision-making process
(10) and retracted study (1). The objective of this review is to
examine the methods used to study the contribution of AI to
decision-making in nursing and explore the context in which
the contribution of AI to decision-making in nursing has been
studied. Articles that did not focus on these criteria were ex-
cluded from the review. A total of 13 studies were finally in-
cluded in the review (Figure 2).

4.1 | Overview of Included Studies

The studies included covered a period between 2006 and 2024.
Most studies are from 2024 (n=4), 2023 (n = 3),2020 (n =2), and
2022, 2021, 2016, 2007, and 2006 (n =1). The studies took place
mostly in the United States of America (USA) (n=5) (Dweekat
et al. 2023; Jalali et al. 2016; Kang et al. 2021; Kovach and
Pollonini 2022; Popernack 2006) but also in Israel (n =1) (Kang
et al. 2021) and the Netherlands (n=1) (Lukkien et al. 2024).
Some studies are reviews (n=6) (Bharadwaj et al. 2021;
Mahmoudi and Moradi 2024; Martinez-Ortigosa et al. 2023;
Sadeghi et al. 2024; Stiglic et al. 2020; Yelne et al. 2023). There
are two retrospective cohorts from 2020 and 2023 (Dweekat
et al. 2023; Kang et al. 2021). Four occurred in an ICU (n=3)
(Jalali et al. 2016; Kang et al. 2021; Kovach and Pollonini 2022).
The principal findings are summarized in Table 1, categorized
according to study type (original research and review articles).

The main results are presented in alignment with the objectives
of each study.

A. The role of explainable AI in enhancing nursing
decision-making.

Interpretability and Transparency: Explainable AT (XAI) is crucial
in healthcare since it allows health professionals to understand and
trust the predictions and recommendations made by AI systems,

4 of 25

Nursing & Health Sciences, 2026

85U8017 SUOWIWIOD BA e8I 3(ceotjdde aup Aq peussnob e sejole VO ‘88N Jo sejnu Joj Ariq1auluQ AB]1M UO (SUOIPUOD-PUe-SLLBYWOD S| 1M Ale1q 1 BulU//:Sdny) SuonIpuoD pue swis 1 8y} 88s *[920z/20/c2] Uo Ariqiauluo A8|im ‘Ebniiod sueiyood Aq 80802 SUU/TTTT OT/I0p/oo" A3 1M Aelq1eul|uo//sdny wo. pepeojumoq ‘T ‘9202 ‘8T0ZZivT



g Records identified through
= database searching
& (n=5342)
E
=
\ 4
Records after duplicates removed
(n=5276)
g
2 \
3
g Records screened > Records excluded based
(n=5278) on title and abstract
(n=5227)
2 : Full-text articles excluded,
E Full-text articles assessed | with reasons (n=38)
=) for eligibility i . _
= (n=50) On-going studies (n=2)
Off topic according to
selection criteria [Use of
Al in nursing students
(n=25) and not in decision-
2 v making process (n=10)
=
§ Studie§ inclu(%ed in Retracted articles (n=1)
= scoping review
(n=13)

FIGURE2 | Flowchart depicting the article selection process.

especially in critical care settings, where decisions significantly
impact patient outcomes (Kang et al. 2021; Stiglic et al. 2020).

Improving Trust and Accountability: XAI allows health profes-
sionals to understand the rationale behind AI recommendations,
thus building trust and supporting ethical decision-making in
healthcare contexts like ICU and LTC (Kang et al. 2021; Lukkien
et al. 2024).

Improving Clinical Adoption: XAI's role in making AI models
interpretable can facilitate broader adoption by health profes-
sionals, enabling them to rely on AI tools more confidently in
various clinical settings (Stiglic et al. 2020).

Educational Potential: XAI has shown potential as a learn-
ing tool for novice nurses, helping them understand clinical
decision-making processes by following structured, transparent
reasoning (Martinez-Ortigosa et al. 2023).

Enhanced Clinical Decision Support: AI's role in providing in-
terpretable and transparent diagnostic insights improves its ap-
plicability in nursing by aiding in more informed and precise
decision-making (Mahmoudi and Moradi 2024).

B. Methods Used to Study AI's Contribution to Nursing
Decision-Making

Machine Learning Models: Studies have employed
diverse machine learning models, such as genetic algo-
rithms combined with cost-sensitive support vector ma-
chines (SVMs) and grid search optimization, to predict clinical
events (e.g., hospital-acquired pressure injuries) and guide
nursing decisions (Dweekat et al. 2023; Martinez-Ortigosa
et al. 2023).

Clinical Decision Support System (CDSS): Evaluation of CDSS,
including ICU-specific models, highlights how advanced neural
network models integrated with patient data can provide predic-
tive insights, with specific testing on mortality prediction (Kang
et al. 2021).

Quantitative, Qualitative and Mixed Methods Analyses:
Studies employ mixed methods, including qualitative inter-
views with nursing professionals in LTC and quantitative
comparative studies in ICUs to evaluate Al-assisted decision-
making (Kovach and Pollonini 2022; Lukkien et al. 2024;
Saban and Dubovi 2024).
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Comparative Studies: ChatGPT's performance was compared
with human practitioners in emergency care settings, highlight-
ing AT's speed, verbosity, and indecisiveness in clinical assess-
ments (Saban and Dubovi 2024).

C. Contexts in which AI's contribution to nursing decision-
making has been studied.

Critical Care and ICU Settings: Much of the research focuses on
ICU environments where Al tools assist with mortality predic-
tion, patient monitoring, and timely alerts for critical interven-
tions (Kovach and Pollonini 2022; Popernack 2006), supporting
high-stakes decision-making under complex conditions (Kang
et al. 2021). ChatGPT was also tested in emergency triage sce-
narios, comparing its decision-making capabilities with expert
nurses to evaluate its potential as a support tool (Saban and
Dubovi 2024).

Long-Term Care (LTC): In LTC settings, AI supports early iden-
tification of patient care needs and decision-making, particu-
larly for monitoring and prioritizing high-risk patients (Sadeghi
et al. 2024). AI also supports daily care planning, monitor-
ing health status, and reducing caregiver workload (Lukkien
et al. 2024).

Remote Monitoring and Patient Safety: AI applications have
been studied using remote monitoring for fall prediction, vital
signs tracking, and medication management to reduce risks
and streamline nurse workflows (Bharadwaj et al. 2021; Yelne
et al. 2023).

D. Factors influencing the study of AI's contribution to nurs-
ing decision-making.

User Acceptance and Training Needs: Trust in AI is influ-
enced by the interpretability and transparency of the models,
as nurses need to understand AI recommendations to inte-
grate them confidently into patient care (Stiglic et al. 2020;
Yelne et al. 2023). Preference for AI tools and training on their
interpretative capabilities influence acceptance, especially
among novice nurses (Mahmoudi and Moradi 2024; Martinez-
Ortigosa et al. 2023).

Human-AlI Collaboration and Over-Reliance Risks: The risk of
over-reliance on Al, such as alarm fatigue where Al-enabled
devices or CDSS produced excessive or poorly timed alerts—
leading nurses to experience cognitive overload and reduced vig-
ilance (Kovach and Pollonini 2022; Yelne et al. 2023). Likewise,
depersonalization of care with negative consequences for patient
experience is highlighted, emphasizing the importance of main-
taining a balance between AI and human judgment (Lukkien
et al. 2024; Saban and Dubovi 2024).

Ethical and Privacy Concerns: Privacy concerns, especially with
data-sensitive tools, are significant in determining AI's appli-
cability in nursing, emphasizing the need for secure, ethically
designed systems (Sadeghi et al. 2024; Stiglic et al. 2020). AI's in-
tegration raises concerns about data privacy, potential algorithm
bias, and preserving patient autonomy and dignity (Mahmoudi
and Moradi 2024; Martinez-Ortigosa et al. 2023). The ability
to explain AI decisions can foster trust, accountability, and ac-
ceptance among healthcare providers and helps ensure ethical

standards, supporting informed decision-making in patient care
(Sadeghi et al. 2024).

E. Implications for future research.

Need for Empirical Evidence: There is a call for more empiri-
cal research into how Al is used in real-world nursing practices
enabling understanding of its practical impact and cultivating
its applications (Al Khatib and Ndiaye 2025). Further studies
are needed on AT's long-term implications for nursing practices,
especially in specific settings like LTC and emergency care
(Martinez-Ortigosa et al. 2023).

Development of Context-Specific AI Models: Future research
should focus on developing context-specific Al models that adapt
to the dynamic needs of different care settings and address the
unique challenges in each environment, such as ICUs and LTCs
(Dweekat et al. 2023; Kang et al. 2021). Research should focus
on creating models tailored to particular nursing contexts, ad-
dressing specific needs and ethical standards in LTC and critical
care (Mahmoudi and Moradi 2024; Saban and Dubovi 2024).

Interdisciplinary Collaboration: Collaboration across fields,
including ethics, healthcare, and data science, is essential for
creating AI systems that are both effective and aligned with
healthcare standards (Yelne et al. 2023). Successful Al integra-
tion requires interdisciplinary collaboration to ensure ethical
design, practical implementation, and user-centered approaches
(Lukkien et al. 2024; Mahmoudi and Moradi 2024).

5 | Discussion

This scoping review provides important knowledge on AI's con-
tributions to nursing decision-making, mapping and systematiz-
ing the existing evidence.

The findings highlight AI's potential to enhance diagnostic ac-
curacy, streamline workflows, and improve patient outcomes,
especially in intensive care and critical healthcare settings.
However, interpretability remains a challenge, influencing AI
adoption in nursing.

The review encompasses both original and secondary studies.
Integrating secondary studies is justified because they offer
consolidated insights that are not apparent when examining
individual primary studies alone. Across all studies, there is a
consistent emphasis on addressing ethical, legal, and technical
barriers to ensure the effective integration of AI into nursing
practice, ultimately strengthening evidence-based decision-
making and improving healthcare quality.

51 | The Role of Explainable AI in Enhancing
Nursing Decision-Making

One of the major challenges in adopting AI technologies is
ensuring that the decision-making processes of these models
are interpretable and transparent, allowing nurses and other
healthcare professionals to clearly understand how AI-driven
decisions are made, mainly when patient safety is a concern
(Carvalho et al. 2019).
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XAT addresses this need by elucidating the mechanisms be-
hind AI models, ensuring their outputs are both interpretable
and reliable (Bharadwaj et al. 2021; Sadeghi et al. 2024). This
set of processes uses a diversity of methods to improve inter-
pretability, such as Shapley Additive Explanations (SHAP)
and Local Interpretable Model-agnostic Explanations (LIME).
SHAP measures each input feature’s contribution to the output
of a model and is based on cooperative game theory. In nurs-
ing, SHAP helps clarify how particular patient information,
including clinical symptoms or test results, affects prognoses
for illnesses like sepsis or cardiac arrhythmia. With this spec-
ificity, nurses can adjust their clinical interventions accord-
ing to Al-generated risk considerations (Carvalho et al. 2019;
Lundberg 2017; Sadeghi et al. 2024). This method enhances
nurses’ clinical decision-making by revealing how variables
like prescription adjustments and vital signs shape the results
produced by AI systems. Because LIME is a model-agnostic
method classifier, it may be used in different AI systems,
increasing its adaptability in various healthcare settings.
It enables nurses to comprehend the rationale behind a ma-
chine learning model's prediction (Barr Kumarakulasinghe
et al. 2020; Erdeniz et al. 2023).

These advantages highlight XAI's added value to nurses
making decisions (Bharadwaj et al. 2021; Esteva et al. 2019;
Johnson et al. 2016; Knapi¢ et al. 2021). In addition to aid-
ing nurses in individual clinical decision-making, explainable
AT (XAI) provides broader advantages, including support for
early detection and rapid identification of suspected cases. By
enabling more accurate and timely diagnoses, XAI contrib-
utes to improved patient outcomes, reduces the risk of misdi-
agnosis, and helps mitigate challenges associated with limited
access to advanced diagnostic infrastructure (Pongsuwun
et al. 2025).

XALI is also essential in promoting a sense of reliability and
confidence in AI systems by improving the interpretability
of AT models and allowing nurses to trust these tools without
losing their professional judgment (Pongsuwun et al. 2025).
According to Kahraman et al. (2025), in a recent study, they
state that artificial intelligence can enhance workload manage-
ment, clinical decision-making, and patient safety. However,
nurses must develop the competence to critically assess and
ethically implement these tools. Building trust is a fundamen-
tal prerequisite for the effective integration of AI in healthcare
practice (Kahraman et al. 2025). Moreover, XAl increases in-
terdisciplinary collaboration by presenting accurate explana-
tions that improve interaction between nurses, physicians, and
other healthcare workers (Tonekaboni et al. 2019). This collab-
orative approach has the potential to reduce diagnostic errors
and enhance patient outcomes, particularly in high-risk con-
ditions where timely intervention and early diagnosis are crit-
ical. For instance, researchers in Germany are at the forefront
of efforts to enhance the explainability and transparency of Al
for healthcare professionals, including nurses. Institutions such
as the German Research Center for Artificial Intelligence have
conducted studies aimed at developing XAI models specifically
designed for clinical applications. These studies highlight the
critical role of interpretable Al in clinical settings, where nurses
must be able to understand and evaluate Al-generated recom-
mendations for patient care (Sadeghi et al. 2024).

Likewise, AI models for diagnosis support (e.g., early detection
of sepsis) are being tested in collaboration with nurses to ensure
usability and trust (Pongsuwun et al. 2025). A study from the
Charité—Universitdtsmedizin, Berlin focuses on developing
XAI models to assist nurses in monitoring patients in different
fields of medicine, explaining and highlighting AI predictions
(Schapranow et al. 2023). These studies help create realistic and
personalized scenarios, in which AI can significantly strengthen
through simulation-based education and thus support nurses'
learning needs. As Saban and Dubovi (2025) state, these experi-
ences play a pivotal role in guiding nurses toward the provision of a
structured reasoning and thus, enhancing confidence and clinical
(Mahmoudi and Moradi 2024; Martinez-Ortigosa et al. 2023) In
alignment with this perspective, Kahraman et al. (2025) argue that
continuous training initiatives are essential to close these existing
gaps, and that nursing curricula must incorporate Al literacy
alongside practical applications (Kahraman et al. 2025).

CDSS, developed by AI models, are broadly used to provide cru-
cial support to nurses in high-risk circumstances, such as impend-
ing death situations, where CDSS can assist nurses in achieving
efficient therapies, anticipating patient clinical decline, and im-
proving treatment. Based on patient data, these systems offer
real-time recommendations, providing a safety net for nurses
and enabling early therapies that can prevent adverse outcomes
like hospital-acquired diseases or mortality. Al models skilled in
evaluating large datasets and identifying subtle patterns in med-
ical imaging and biometrics improve nursing interventions by
providing accurate insights that may not be immediately evident
(Jalali et al. 2016). Therefore, XAI promotes transparency in Al
models by rendering their decisions comprehensible. In contrast,
Clinical Decision Support Systems (CDSS) provide guidance and
recommendations to enhance patient care and may incorporate
XALI techniques to strengthen interpretability.

Consecutively, Saban and Dubovi (2024), focusing on
ChatGPT as an instrument with potential application in an-
alyzing the performance of healthcare in clinical decision-
making, conclude that ChatGPT exhibited indecisiveness in
initial assessments and tends to be over-triggered by recom-
mending unnecessary diagnostic tests. On the other hand,
when a reassessment was necessary, ChatGPT's responses
were often inaccurate or inappropriate when modifying de-
cisions. Although ChatGPT responded more quickly than
nurses, it did not translate into safer or more appropriate clin-
ical reasoning, highlighting that fast outputs over judgment
do not compensate for effective decision-making. However, it
can significantly improve elements of the decision by trans-
forming words into proxies for action, although ChatGPT
can't consistently match human nurses' clinical decision-
making capabilities, particularly in urgent, complex scenar-
ios. Despite its utility as a support tool, its current form of
clinical decision-making has significant limitations and risks
that must be carefully considered (Saban and Dubovi 2024).

5.2 | Methods Used to Study AI's Contribution to
Nursing Decision-Making

The review reveals various methodologies employed to study
ATl's contribution to nursing decision-making, focusing on
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model development and validation studies. A significant
portion of the research is centered on developing AI mod-
els, such as neural networks and recurrent neural networks
(RNNs), that are trained and tested using retrospective clin-
ical data from large-scale databases like Multiparameter
Intelligent Monitoring in Intensive Care (MIMIC-III)
and Electronic Intensive Care Unit (eICU) (Dweekat
et al. 2023; Yelne et al. 2023). These databases cover a broad
patient information, such as vital signs, laboratory results,
medication history, and clinical outcomes, supporting a wide
range of studies in epidemiology, decision-rule development,
and electronic tool design, essential for predicting key patient
outcomes.

Studies frequently use performance metrics such as the Area
Under the Curve (AUC), accuracy, and F-scores to evaluate the
models' performance in predicting patient outcomes, includ-
ing in-hospital mortality, disease progression, and risk strati-
fication (Jalali et al. 2016; Johnson et al. 2016). These metrics
are critical in evaluating the practical utility of AI models in
clinical practice, as they provide an indication of the model's
predictive capacity and potential integration into existing
workflows. For example, Shickel et al. (2018) demonstrated
how Long Short-Term Memory (LSTM) networks applied to
MIMIC-III data achieved high AUC scores in predicting in-
hospital mortality, indicating the potential of AI to enhance
decision-making in critical care settings (Shickel et al. 2018).
Neural networks, particularly RNNs and their variants like
(e.g., LSTM) networks, are frequently used due to their abil-
ity to capture temporal dependencies in clinical data, making
them well-suited for handling real time-series data such as
vital signs and laboratory results (Lipton et al. 2015). These
models allow real-time decision support, a crucial aspect in
ICU care environments (Jalali et al. 2016; Kang et al. 2021;
Kovach and Pollonini 2022; Popernack 2006). Thus, these per-
formance models act like a built-in guide, highlighting which
parts of a patient's data the model is focusing on when making
a prediction. Nevertheless, the key challenge in AI adoption,
within nursing practice, is the interpretability of the models.
Studies reveal the need to enhance AI models interpretability,
so that nurses may understand the need action (Kovach and
Pollonini 2022). As these models prioritize monitoring and in-
terventions around certain input or time points variables, that
are aligned with clinical reasoning and significant clinical
outcomes, they grant nurses a sense of confidence and trans-
parency (Choi et al. 2019; Jalali et al. 2016; Kang et al. 2021;
Stiglic et al. 2020). As some authors state, transparency is a
critical factor in attracting attention to models, primarily be-
cause it builds trust, facilitates scrutiny, and allows nurses to
understand Al tools value, limitations and adoption (Sadeghi
et al. 2024).

For example, currently, some models predict sepsis, so these
models have mechanisms that could highlight specific vital sign
analyses (e.g., increasing heart rate or decreasing blood pres-
sure) and critical time points (e.g., within 24 h before onset) that
significantly contribute to the prediction (Jalali et al. 2016). This
increases the model's interpretability, as it empowers nurses
to intervene more efficiently by recognizing which variables
require closer monitoring, but also how this data influences
outcomes.

5.3 | Contexts in Which AI's Contribution to
Nursing Decision-Making Has Been Studied

Research using AI in nursing decision-making across various
clinical contexts has focused on acute and ICUs settings. Studies
repeatedly emphasize how AI supports nurses in making criti-
cal, time-sensitive decisions, such as predicting a patient's death
in an ICU or monitoring indications of sepsis or acute respira-
tory failure. AT models are included in CDSS in ICUs to pro-
vide nurses with real-time patient data and practical insights,
like early warning indicators of worsening clinical conditions.
Studies focusing on ICUs and acute care settings indicate that
these environments are particularly suitable for the implemen-
tation of AI innovations (Jalali et al. 2016; Kang et al. 2021;
Kovach and Pollonini 2022; Popernack 2006).

Similarly, AT has also been studied in chronic disease man-
agement, where models help nurses monitor and predict
outcomes for patients with long-term conditions, such as di-
abetes or heart failure. AI models have also been applied to
long-term care, where nurses can prevent pressure ulcers,
guide personalized care strategies, enhance shared decision-
making, and reduce caregiver workload (Lukkien et al. 2024).
Nevertheless, the transfer of AT models to less acute settings
(Martinez-Ortigosa et al. 2023), such as chronic care or out-
patient services, requires further investigation. This need is
illustrated by studies conducted in the pressure ulcer field
(Dweekat et al. 2023) and in long-term care environments
(Lukkien et al. 2024). Future research should fill this gap by
developing AI systems that can be adapted to a broader range
of nursing contexts, thus increasing the use of AI in nurs-
ing decision-making across healthcare systems (Kahraman
et al. 2025).

5.3.1 | Factors Influencing the Study of AI's
Contribution to Nursing Decision-Making

Several factors have been identified as influencing the study
and application of AI in nursing decision-making. A key fac-
tor is the interpretability of AI models, already mentioned in
this review where nurses must understand the basis behind
Al projections in order to trust and effectively use these tools
in practice (Pongsuwun et al. 2025). Research emphasizes
that enhancing interpretability increases the likelihood of AI
systems being adopted in clinical settings, as healthcare pro-
fessionals require transparency to make informed decisions
(Choi et al. 2019; Jalali et al. 2016; Kang et al. 2021; Stiglic
et al. 2020).

Another significant element is the incorporation of AI tools
into existing clinical workflows. AI systems that integrate
seamlessly into nursing workflows, without introducing ad-
ditional difficulties, are more likely to be adopted. This is
largely due to the inherent complexity of these workflows
and the resistance to change when new technologies disrupt
established practices (Saif-Ur-Rahman et al. 2023). An addi-
tional barrier to AI implementation arises from the monitor-
ing practices of nurses' work (e.g., alarm systems), particularly
when these contribute to exhaustion or workflow disruption,
regulatory and management failures or data quality, which
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may ultimately reflect a flawed realization of AI integration
(Bharadwaj et al. 2021; Popernack 2006; Stiglic et al. 2020).
Conversely, certain factors may facilitate the implementation
of these systems, such as Al solutions with intuitive interfaces
that employ visual signals (e.g., color-coded alerts) and co-
production with nurses to convey critical information, which
tend to be more readily accepted. By alleviating cognitive
overload and fitting seamlessly into nurses’ routines, they act
as catalysts for nursing practice transformation (Kovach and
Pollonini 2022; Stiglic et al. 2020).

One of the main issues in the literature is the generalizability
of AI models across different hospitals. Findings of this review
show that AI models should be validated across diverse pop-
ulations and healthcare settings (Lukkien et al. 2024; Stiglic
et al. 2020; Yelne et al. 2023). This aligns with the findings of
Esteva et al. (2019), who points out that although AI models
are highly accurate in controlled environments, their effec-
tiveness is often reduced in new or untested clinical contexts
(Esteva et al. 2019). Moreover, ethical concerns related to data
privacy and bias in AI models have been highlighted as signif-
icant factors in recent studies (Bharadwaj et al. 2021; Sadeghi
et al. 2024; Stiglic et al. 2020; Yelne et al. 2023). Ethical con-
cerns like transparency, equality, and data privacy demand per-
manent attention (Yelne et al. 2023). Likewise, a recent study
adds that, although most of the existing instruments measure
general AT literacy (e.g., technical competence, self-efficacy, or
general knowledge of AI systems), most fail to capture ethical
dimensions specific to nursing (El-Sayed et al. 2025). In par-
allel, research and international public health agencies tasked
with coordinating responses to global health crises highlight
the need to design AI systems that not only deliver outstanding
performance but also embed robust ethical standards, (Markets
and Markets 2024), ensuring equality and preventing inadver-
tent biases that could affect patient care (Jeyaraman et al. 2023;
Yelne et al. 2023). Requirements that need a collaborative inter-
disciplinary approach in the development of these AI systems
involving AI developers, nurses, and ethicists. This review sup-
ports the need for more ethical oversight in the development of
AT systems, particularly when they are being integrated into
critical decision-making processes like nursing practice.

Considering the foregoing, AI contributes to nursing by enhanc-
ing clinical decision-making, anticipating risks, and reducing
practice variability, whereas simultaneously promoting patient
safety through early detection and timely interventions. Beyond
direct patient care, AT holds the potential to optimize resources,
alleviate workload, and improve organizational efficiency. In
nursing education, it supports simulation-based learning and
the development of clinical reasoning, underscoring the need
for both digital and ethical literacy (Pongsuwun et al. 2025).
Likewise, from a scientific-methodological standpoint, Al inte-
gration reinforces the importance of standardization, the estab-
lishment of nursing-specific metrics, and the implementation of
studies that critically evaluate its real impact on practice.

Regarding study's limitations, the application of AI in nursing
care is still an emerging field with limited evidence, as avail-
able studies show significant heterogeneity in AI types and
settings. As a result, generalizations of the findings should
be approached with caution. Although terms like “artificial

» <« ” o«

intelligence,” “technology-enabled learning,” “artificial neu-
ral networks,” and “machine learning” were used to capture
AT methods, the heterogeneity of studies and languages may
have constrained access to pertinent literature. Despite the
limitations, this review significantly contributes to our cur-
rent understanding of Al-based systems in nursing practice.
Although positive outcomes were demonstrated for most Al
applications, it's clear that more studies are needed to address
these systems' limitations and better understand the needs of
healthcare professionals in their development. This under-
scores the significant potential for further advancement, par-
ticularly in ensuring professional autonomy and improving
access to health information sources. These improvements
would optimize the use of AI in multitasking, considering the
many variables that impact patients, environments, clinical
practices, and medical services. Further research is needed
to explore the application of AI systems in real-world clinical
nursing practice, with the aim of enabling more informed and
deliberate decision-making. Additionally, more investigation
is required to assess how AI support systems enhancing pa-
tient safety and assist nurses in decision-making within spe-
cific clinical settings.

5.4 | Implications for Future Research

This review conclusively points out the gaps that further stud-
ies can explore. One way is to conduct more clinical trials and
real-world validations of these AI models in nursing (Carvalho
et al. 2019; Erdeniz et al. 2023; Saif-Ur-Rahman et al. 2023;
Tonekaboni et al. 2019), particularly in diverse clinical settings,
and not restricted solely to ICUs settings. In addition to the
ethical challenges posed by AI bias and data privacy, further
considerations are directed toward guaranteeing the trustwor-
thiness and transparency of Al-driven decision-making (EIl-
Sayed et al. 2025). Future research should also explore hybrid AT
models that mix interpretable frameworks with the predictive
power of more complex models so that nurses can trust and ef-
fectively use AI tools in their decision-making (Kang et al. 2021;
Popernack 2006; Sadeghi et al. 2024).

Moreover, this review emphasizes the importance of produc-
ing AI systems with technical rigor and clinical applicability
through interdisciplinary collaboration by several healthcare
professionals, such as nurses, physicians, AI developers and
ethicists. Collaboration with nurses, providing confidence in AI
instruments, is paramount for developing systems that are sup-
portive to nursing practices dynamics, and thus its acceptance
and potential recognition (Dal Mas et al. 2023; Stiglic et al. 2020;
Yelne et al. 2023).

6 | Conclusions

This review maps the growing evidence of AI's role in nursing
decision-making, emphasizing its contribution through explain-
able models in improving diagnostic accuracy, streamlining
workflows, and enhancing patient safety. However, Al integra-
tion requires careful balancing with ethical considerations and
human oversight to safeguard critical thinking, empathy, and
decision-making in nursing. The role of AI is to complement,
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not supplant these critical skills, ensuring the delivery of safe,
personalized, and high-quality care.

Although AI holds transformative potential, ethical, legal, so-
cial, and technical challenges must be addressed. Accuracy, in-
formed consent, and data privacy necessitate robust legislation
and public engagement. Regulating liability and ensuring equi-
table access to Al-driven healthcare solutions are essential for
building trust and inclusivity.

Technical challenges, including data scarcity, model robustness,
and workflow integration, require further research, particularly
in real-time inference and explainability. Addressing these chal-
lenges will enable AI to support better outcomes in healthcare.
This review highlights AI's potential to revolutionize nursing
decision-making, particularly in high-complex settings, and un-
derpins the need for further research to ensure its ethical and
effective integration into practice.
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