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Background: Integrating Artificial Intelligence (Al) into healthcare has transformed the landscape of patient care and healthcare
delivery. Despite this, there remains a notable gap in the existing literature synthesizing the comprehensive understanding of Al’s
utilization in nursing care.

Objective: This systematic review aims to synthesize the available evidence to comprehensively understand the application of Al in
nursing care.

Methods: Studies published between January 2019 and December 2023, identified through CINAHL Plus with Full Text, Web of
Science, PubMed, and Medline, were included in this review. The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines guided the identification, screening, exclusion, and inclusion of articles. The convergent integrated analysis
framework, as proposed by the Joanna Briggs Institute, was employed to synthesize data from the included studies for theme
generation.

Results: A total of 337 records were identified from databases. Among them, 35 duplicates were removed, and 302 records underwent
eligibility screening. After applying inclusion and exclusion criteria, eleven studies were deemed eligible and included in this review.
Through data synthesis of these studies, six themes pertaining to the use of Al in nursing care were identified: 1) Risk Identification, 2)
Health Assessment, 3) Patient Classification, 4) Research Development, 5) Improved Care Delivery and Medical Records, and 6)
Developing a Nursing Care Plan.

Conclusion: This systematic review contributes valuable insights into the multifaceted applications of Al in nursing care. Through
the synthesis of data from the included studies, six distinct themes emerged. These findings not only consolidate the current knowledge
base but also underscore the diverse ways in which Al is shaping and improving nursing care practices.
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Background

Artificial intelligence, commonly referred to as Al is a field within computer science dedicated to the development of
intelligent machines capable of emulating human thought processes and actions.' The decision-making process in Al
involves learning from the environment and the information it gathers.” AI encompasses different types, among them
machine learning (ML)—an algorithm that learns from data to make predictions.’ Another category is Natural Language
Processing (NLP), which utilizes algorithms to comprehend and generate human-like conversations.* In recent times, Al
has found application in diverse areas, including medical diagnosis,” the Internet of Things (IoT),® and artificial
intelligence of things.® Moreover, Al integration into healthcare, marked by substantial progress in the past decade,
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has changed the landscape of patient care and healthcare delivery. ML algorithms, NLP, and predictive analytics have
become indispensable tools, empowering healthcare professionals to extract actionable insights from vast datasets.”””
This data-driven approach expedites decision-making processes and fosters a nuanced understanding of patient needs and
medical conditions. A recent systematic review examined the existing evidence regarding the utilization of the
Generative Pre-trained Transformer (ChatGPT), an NLP system, in medical research.'® The applications explored
encompassed a wide range, including but not limited to treatment, diagnosis, and medication provision. The review
revealed that ChatGPT has been employed in drug development, enhancing medical reports, offering treatment and
medical information, composing literature reviews on health-related subjects, refining research methodologies, conduct-
ing data analysis, and personalizing medicine. However, the review emphasizes the need for in-depth discussions and
improvements in areas such as accuracy, originality, academic integrity, and ethical considerations before considering
widespread implementation of ChatGPT in clinical research and medical practice.'”

Within the transformative wave, nursing care has emerged as a critical domain for Al integration, given nurses’
pivotal role as frontline healthcare providers.''"'> The relevance of Al in nursing care extends beyond automation,
encompassing the augmentation of nursing capabilities through technologies capable of analyzing complex datasets,
predicting patient needs, and aiding in clinical decision-making.'" As technological advancements continue to shape
nursing care, the potential impact on patient outcomes becomes increasingly significant.'® Al-driven systems offer real-
time monitoring of vital signs, early detection of deteriorating conditions, and the development of personalized care plans
tailored to individual patient needs.'*"'* This not only enhances the quality of care nurses provide but also contributes to
timely interventions, thereby reducing the likelihood of adverse events and complications. The significance of this study
lies in its capacity to systematically synthesize existing evidence, providing a comprehensive understanding of the
implications of Al in nursing care. By addressing both the positive outcomes and potential challenges associated with Al
integration, this research aims to inform evidence-based practices, guide policy decisions, and contribute to the ongoing
discourse on optimizing the use of Al technologies in nursing care. Ultimately, this study seeks to bridge the gap between
technological innovation and the frontline of healthcare, fostering a more informed and effective integration of Al in
nursing care for the benefit of patients and healthcare professionals alike.

Objective

To synthesize the available evidence to comprehensively understand the application of Al in nursing care.

Methods

|dentify Relevant Studies

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines'> were employed to
direct the identification, screening, exclusion, and inclusion of articles in this review. In December 2023, searches were
conducted on four electronic databases—CINAHL Plus with Full Text, Web of Science, PubMed, and Medline—to
locate articles published between 2019 and 2023 that pertaining to or aiming to determine the use of Al in nursing care.
The inclusion of articles published within the last five years is warranted to capture the most recent and impactful
contributions within the rapidly evolving landscape of Al. The search terms (Artificial Intelligence OR Computational
Intelligence OR Machine Intelligence OR Computer Reasoning OR AI OR Computer Vision System* OR Knowledge
Acquisition OR Knowledge Representation* OR Machine Learning OR Transfer Learning OR Learning, Machine OR
Transfer Learning OR Learning, Transfer OR Deep Learning OR Hierarchical Learning OR Supervised Machine
Learning OR Semi-supervised Learning OR Inductive Machine Learning OR Active Machine Learning OR Machine
Learning with a Teacher OR Learning from Labeled Data OR Unsupervised Machine Learning) AND (Nursing Care OR
Nursing Care Management OR Nonprofessional Home Care OR Home Nursing OR Respite Care* OR In-Home Respite
Care* OR In-Home Respite OR Primary Care Nursing) were utilized for this purpose. Additionally, the reference lists of
the included studies were manually scrutinized to identify pertinent research, and all references were cataloged in
EndNote. A flow diagram, in accordance with the PRISMA guidelines, was generated to visually represent the outcomes
of the search and screening process.
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Study Selection

The authors conducted an independent screening of the titles and abstracts of the identified studies to assess their relevance.
Subsequently, the full text of the selected articles was also examined to verify compliance with the inclusion criteria. These
criteria were applied rigorously to ensure that only studies aligned with the review’s objective were included. Likewise,
exclusion criteria were employed to eliminate literature unrelated to the scope of the review (Table 1).

Data Extraction

The standardized chart for data extraction consisted of the following data for each study: reference, year, country, study
design, sample size, focus population, age, objective, Al included in the study, nursing care involved, results, Al in
nursing care (theme), suggestions for future research.

Data Synthesis

In this review, the convergent integrated analysis framework proposed by the Joanna Briggs Institute (JBI) for systematic
reviews was employed to synthesize the data from the included studies.'® During the data synthesis process, themes
related to Al in nursing care will be derived from the key findings of the included studies, with an examination of the
similarities and differences between the main findings. Additionally, if necessary, sub-themes will be abstracted to
address more specific aspects of the corresponding findings, akin to the approach used by qualitative researchers in theme
development.'®

Results

Search Results

A total of 337 records were identified from CINAHL Plus with Full Text (N = 179), Web of Science (N = 64), PubMed
and Medline with full text (N = 94). No additional records were identified through other resources. Results with abstracts
were subsequently exported into Endnote. Out of the 337 articles, 35 duplicates were removed, and 302 records were
screened for eligibility. After applying the inclusion and exclusion criteria, 280 articles were excluded as they were
irrelevant to the topic of interest, leaving 22 articles eligible for full-text screening. Subsequently, 11 articles were
excluded for the following reasons: review article (N = 3), editorial (N = 3), letter to editor (N = 1), non-English article
(N = 1), not included Al in nursing care (N = 2), and retraced article (N = 1). Finally, 11 studies were included in this
review (Figure 1).

Characteristics of Included Studies

Characteristics of the included studies are presented in Table 2. The majority of these studies were published in 2023 (N =4,
36.36%) and 2019 (N = 3, 27.27%), with the primary locations being the United States (N = 6, 54.54%) and China (N = 3,

Table | Inclusion and Exclusion Criteria

Inclusion Criteria

® Articles encompassing quantitative studies, qualitative studies, mixed methods, conference proceedings, theoretical papers, pilot studies,
protocols, discussion, commentary, or dissertations.

® Articles pertaining to or aiming to determine the use of artificial intelligence (Al) in nursing care.

® Studies conducted in any setting.

® Articles published in the English language.

® Studies published between 2019 and 2023.

Exclusion Criteria

® Studies that do not address the aim of interest or involve animal subjects.
® Articles consisting of abstracts only.

® Review articles, letters to the editor, or editorials.
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Figure | Flow Chart Diagram. Adapted from Page M), McKenzie JE, Bossuyt PM, Boutron |, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372:n71. Creative Commons.'®

27.27%). The study designs were diverse; three studies (27.27%) were retrospective, and two studies (18.18%) focused on tool
development. Other designs included cross-sectional, discussion papers, multiple case studies, exploratory studies, commen-
tary, and methodology research, each accounting for 9.09%. The sample sizes varied, ranging from 1 to 1000 (N =2, 18.18%),
between 1000 and 5000 (N =4, 36.36%), and more than 5000 (N = 1, 9.09%). The focus population across the included studies
was diverse, with the majority (N = 4, 36.26%) concentrating on the adult population with different conditions. The Al
algorithms employed in these studies varied based on the research objectives. The top three Al methods were Classification and
Regression Tree (CART) (N =2, 15.38%), Deep Learning (N = 2, 15.38%), and Unsupervised Classification (N = 2, 15.38%)).

Al in Nursing Care

A summary of the findings related to Al in nursing care themes, as per data synthesis, is provided in Table 3. Scrutiny of
Table 3 reveals six major themes: 1) Risk Identification, 2) Health Assessment, 3) Patient Classification, 4) Research
Development, 5) Improved Care Delivery and Medical Record, and 6) Developing a Nursing Care Plan. A model
summary of Al in nursing care in the healthcare context based on data synthesis is shown in Figure 2. Details of each
included study can be found in Supplementary Table 1.
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Table 2 Characteristics of Included Studies

Characteristics

Number of Included Study (N)

Percentage (%)

Publication Year

2023 4 36.36
2022 | 9.09
2021 2 18.18
2020 | 9.09
2019 3 27.27
Country
United States 6 54.54
China 3 27.27
United Kingdom | 9.09
Indonesia | 9.09
Study Design
Retrospective Study 3 27.27
Tool Development Research 2 18.18
Cross-sectional | 9.09
Discussion Paper | 9.09
Multiple Case Study | 9.09
Exploratory Study | 9.09
Commentary | 9.09
Methodology Research | 9.09
Sample Size
1-1000 2 18.18
1000-5000 4 36.36
> 5000 | 9.09
Not Applicable 4 36.36
Focus Population
Adults (not specified or multiple conditions) 4 36.36
Older Adults | 9.09
Patients with Skin Conditions | 9.09
Stroke (not specified) | 9.09
Mental Health Issue | 9.09
Diabetes | 9.09
Depression | 9.09
Not Applicable | 9.09
(Continued)
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Table 2 (Continued).

Characteristics

Number of Included Study (N)

Percentage (%)

Al included in the included studies*

CART 2 15.38
Deep Learning 2 15.38
Unsupervised classification (Clustering) 2 15.38
Regularized Logistic Regression | 7.69
SVM | 7.69
Random Forest | 7.69
ChatGPT | 7.69
Intelligent Algorithms | 7.69
Extreme Gradient Boosting | 7.69
Not Specified | 7.69

Note: *One study may report more than one characteristic; the total number of included studies can be > |1.
Abbreviations: SVM, Support Vector Machine; CART, Classification and Regression Tree.

Table 3 Artificial Intelligence in Nursing Care Themes

Reference Artificial Intelligence in Nursing Care Themes
Risk Health Patients Research Improved Care Delivery and | Develop a Nursing
Identification | Assessment | Classification | Development Medical Record Care Plan
[17] X
[18] X
[19] X
[20] X
[21] X X
[22]
[23] X
[24] X
[25] X
[26] X
[27] X X

Risk ldentification
Five included studies reveal that nurses implemented AI for patient risk identification.'”*'*?27 For instance,

a retrospective study by Brom et al utilized CART analysis and electronic health record (EHR) data to identify the

risk of readmission in adult patients discharged from medical services. The results showed a 30-day readmission rate of

11.2%, and CART analysis revealed the highest risk for readmission among patients who visited the emergency

department, had > 9 comorbidities, were insured through Medicaid, and were > 65 years old.'”
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Figure 2 Model Summary of Artificial Intelligence in Nursing Care in Healthcare Context.
Abbreviations: Al, Artificial Intelligence; SVM, Support Vector Machine; CART, Classification and Regression Tree.

Another example from the study by Kwon et al included patients with a primary diagnosis of diabetes and aimed to
demonstrate how ML techniques (Regularized Logistic Regression, Random Forest, Extreme Gradient Boosting) could
support nursing work.?® The study discussed how nurses can contribute to improving the relevance and performance of
these techniques, highlighting the most significant predictors of readmission. The results identified the top two significant
predictors of readmission in patients with diabetes as the primary diagnosis: the number of inpatient visits in the
previous year and discharge disposition. Moreover, the authors suggested that nurses can enhance machine learning
algorithms by 1) filling data gaps with nursing-relevant information that provides personalized context about the
patient, 2) improving data preprocessing techniques, and 3) evaluating potential value in practice.*®

Health Assessment

Health assessment is another theme emerging from the synthesis of included studies. The multiple-case study by Jain
et al involved 1048 patients with different skin conditions and aimed to evaluate an Al-based tool (deep learning) that
assists nurse practitioners in the assessment of dermatologic conditions.'” The results demonstrated that the developed
deep learning algorithm was significantly associated with a higher agreement with diagnoses made by a dermatologist
panel. There was an increase from 48% to 58% for primary care physicians and an increase from 46% to 58% for nurse

practitioners.'”

Patients Classification

A cross-sectional study conducted by An et al yielded results supporting the theme of patient classification.”* This study
involved 300 adult patients admitted to the intensive care unit, with the aim of developing a patient classification system
that stratifies patients based on their disease severity and care needs. The researchers employed unsupervised classifica-
tion methods, specifically clustering, to help nurse managers identify homogeneous patient groups and enhance the
management of critically ill patients. The results revealed that cluster analysis identified three sub-groups of critically ill
patients with different levels of clinical trajectories. These subgroups demonstrated significant differences in disease
severity and nursing workload. The predicted value ranges of the regression model for Classes A, B, and C were < 1.44,
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1.44-2.03, and > 2.03, respectively, and the model demonstrated a good fit and satisfactory prediction efficiency, as
confirmed by 200 permutation tests.>*

Research Development

Nurses utilized Al for research development, as evidenced by the methodological research conducted by Fritz &
Dermody (2019). This study focused on older adults with chronic illnesses and provided practical guidance to nurse
investigators interested in multidisciplinary research, including the development of Al algorithms for “smart” health
management and aging-in-place.”” The authors proposed a practical framework to guide nurse investigators in integrating
clinical data with sensor data for training ML algorithms, potentially enhancing the capacity of nurses to make significant
contributions to the development of Al for healthcare-assistive smart homes. Furthermore, the researchers recom-
mended 1) employing a practical and consistent method for collecting field data, 2) utilizing nurse-driven measures
for data analytics, and 3) facilitating multidisciplinary communication on an engineering-preferred platform.?’
Improved Care Delivery and Medical Record

The utilization of Al to improve care delivery and medical records is highlighted in the publication by Pailaha (2023).
The study explores and discusses the impact of applying Al in nursing science and the healthcare system to approximate
nursing care. The main findings suggest that the current evaluation of Al technology systems in nursing and healthcare
reveals several notable impacts, including expanded access to quality medical care, enhancements in medical record
management, and overall improvements in service quality. These positive effects underscore the advantages and the
pressing need for integrating Al technology systems in healthcare, with the aim of optimizing healthcare services for
greater efficiency and effectiveness.”?

Developing a Nursing Care Plan
Four included studies demonstrate the utilization of Al by nurses to assist in developing nursing care plans.'*?%*!" In
a discussion paper by Woodnutt et al, ChatGPT was employed to generate a mental health nursing care plan, and its
output quality was evaluated against the authors’ clinical experience and existing guidance. The findings indicated that
ChatGPT provided a care plan incorporating some principles of dialectical behavior therapy. However, the output
exhibited significant errors and limitations.'®

Another study by Li et al focused on tool development, utilizing support vector machines (SVM) to construct an
intelligent wearable device system and prediction module for predicting stroke patients’ care needs, such as physical
function, pain, and medication adherence. The results suggested that the application of wearable devices can enhance the
recovery of a patient’s physiological functions, alleviate body pain, and increase vitality. By improving patient health
indicators, wearable devices enable patients to determine when, how long, and how often to exercise, thereby fostering
healthy behaviors and habits. Additionally, reminders for medication times through wearable smart devices can help
patients intuitively recognize the importance of adhering to a regular medication schedule.?

Discussion

The integration of Al into nursing practices for risk identification presents a transformative opportunity to enhance
patient outcomes.'"*'?*2%27 The studies highlighted not only illustrate the diverse applications of Al and ML, encom-
passing the prediction of readmission risks and facilitating the management of chronic conditions but also emphasize the
precision achieved through the identification of key risk factors. This precision enables targeted interventions, potentially
leading to a reduction in healthcare costs and an overall improvement in patient care quality. These findings align with
other research endeavors within the healthcare domain that leverage ML. Studies such as those conducted by Li et al,*®
Zhong et al,*® and Guo et al*® delve into candidate selection processes, evaluating patients’ physical and mental readiness

for procedures to prevent risk of complications. Additionally, investigations by Labott et al*!

focus on predicting
unplanned hospitalizations post-discharge, while Wei et al** contribute insights into discharge predictions based on
significant predictor variables, including identifying factors associated with “unsafe” procedures and management. These
findings underscore the transformative impact of integrating AI and ML in healthcare. This advancement alleviates

burdens on healthcare professionals, enhancing accuracy and predictive capabilities.*®> ML’s influence is evident in
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fostering swift, efficient, and cost-effective decision-making.** This technological evolution not only signifies a paradigm
shift in healthcare practices but also positions Al and ML as pivotal contributors to the evolution of modern healthcare,
promising a future characterized by heightened efficiency, improved patient outcomes, and sustainable healthcare
solutions.

Moving forward, advancing Al applications in nursing requires interdisciplinary collaboration to fully harness their
potential in enhancing patient care. Given nurses’ involvement throughout the patient care continuum — collaborating
across disciplines from admission to discharge’— it is imperative to value nursing perceptions and insights. The
integration of Al should extend beyond nursing to include diverse fields such as other healthcare professionals, data
scientists, informatics, and healthcare administration. This collaborative, multidisciplinary approach ensures
a comprehensive understanding of patient needs, aligning Al solutions with the practical intricacies of healthcare
delivery. It is a crucial factor for the successful implementation of Al, enhancing adaptability and efficiency in real-
world healthcare scenarios by merging clinical expertise with technological innovation. Nevertheless, it’s crucial to
clarify that the integration of Al and ML does not imply a substitution for the role of healthcare professionals. Rather,
these technologies are poised to function as valuable assistants and reliable aides, serving to complement the expertise of
healthcare professionals by mitigating the risk of errors and addressing areas that might be overlooked. This collaborative
approach harnesses the strengths of both human professionals and advanced technologies, fostering a synergy that holds
the potential to significantly enhance overall healthcare quality and efficiency.

It is important to acknowledge the positive impact on diagnostic agreement, particularly for nurse practitioners who
play a crucial role in primary care settings. The study result from Jain et al'® signifies the potential of Al as a valuable
supportive tool for nursing professionals, facilitating more accurate and timely assessments. This showcases how Al
technologies can be integrated into nursing practice, particularly in nurse practitioner, to augment diagnostic capabilities.
To emphasize again, embracing Al in health assessment does not diminish the role of nurse practitioners but rather
empowers them with enhanced diagnostic support.

While the study primarily focuses on dermatologic assessments, the success observed in this context prompts further
exploration into diverse areas of health assessment where Al could enhance diagnostic precision. This extension
particularly applies to health assessment and screening beyond dermatology. Currently, Al integration in health assess-
ment predominantly revolves around diagnostic methods and screening tools. Examples include thyroid pathology

diagnosis Dov et al,*® depression screening Nickson et al,>” ADHD diagnosis Goh et al,*®

and osteoporosis and
osteopenia screening Sebro & Elmahdy.*® These studies demonstrate promising results, indicating that the incorporation
of Al in diagnostic and screening methods holds significant potential, effectively reducing the workloads of healthcare
professionals while maintaining effectiveness and efficiency. However, there is a gap in the literature concerning the
application of Al in nursing assessment. This represents an opportunity for future nursing research to delve into the
integration of Al to support various aspects of nursing assessment and diagnosis. Potential areas of exploration may
include leveraging Al to assist nurses in evaluating pressure injuries among in-patients, assessing nutrition needs,
gauging the risk of impaired respiratory function, and identifying potential fall risks. By addressing this research gap,
we can unlock innovative approaches to enhance the precision and efficiency of nursing assessments, ultimately
contributing to improved patient care and outcomes.

The findings of An et al indicate that ML can help develop a Patient Classification System (PCS) and identify three
clinically relevant subgroups; however, the findings reveal that the severity of illness of adult ICU patients does not
always correlate with the intensity of nursing.** Our results were consistent with a recent meta-analysis and literature
review, which compared the severity of illness scores with Al models for predicting ICU patients’ severity, the results
demonstrated that patient classifications are important in guiding organizational resource planning.*’ In contrast, another
recent study found that Al could be used as a tool for clinicians, patients, and the healthcare system to detect disease,
predict outcomes, plan treatment, and forecast outcomes.*' Even though AI has been used for a variety of purposes, it is
becoming a potential tool in the healthcare field and is increasingly used for decision-making and judgment; further, it
has the potential to revolutionize the way clinicians practice medicine by transforming their roles and revolutionizing the
way medical professionals make decisions.** Incorporating Al into healthcare is therefore necessary as it can help make
critical decisions and classify patients, thus improving patient safety.*?
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Based on Fritz and Dermody’s (2019)*° findings, nurse researchers and engineers can collaborate on the development
and training of Al-based technologies, for example, smart homes can be used to assess the normal movement patterns of
older adults and facilitate interventions based on abnormal patterns. The results of our study were in line with those of
studies that used technology to support older adults over 65 and older adults with cognitive impairment living in the
community; these studies examined whether Al could facilitate independent living by monitoring the Activities of Daily
Living (ADL) and detecting residents’ presence.*** Along with AI smart homes, Al has brought about significant
changes to nursing research to enhance the quality of nursing care. An example of how Al is transforming healthcare and
nursing research is the integration of Al to predict falls among elderly inpatients, predict ICU transfers within 24 hours in
hospitalized COVID-19 patients and flow of operation, and use ML to identify nursing home residents’ pressure ulcer
risk factors.**** With Al-driven technologies, nurse researchers can, therefore, analyze a vast amount of data quickly
and efficiently to identify patterns, correlations, and trends that may not be easily detected through traditional methods.
As Al has been used in nursing research to sort big data and extract relevant information from a wide range of resources,
ethical issues related to data bias and appropriate training in Al technology are the next important steps to be considered
in the research development.

Al and ML have made a significant contribution to the patient journey from home to hospital discharge. They have
been integrated into the healthcare delivery system to help organize people, institutions, and resources to provide high-
quality healthcare services that meet the needs of a specific population.*>>° The review results showed that Al could be
incorporated into EHR in terms of recording, organizing, and managing EHR data for optimal use, reducing time and
effort, and increasing the quality of care.?? For instance, one of the examples was the implementation of a voice-based Al
system that provided real-time assistance for medical record input during the triage process in the emergency department.
This system was trained on speech-to-text data and could reduce the triage time and improve the efficiency of emergency
care.”’ Another example was the utilization of a natural language processing-bidirectional recurrent neural network
(NLP-BIRNN) algorithm for selecting the appropriate ICD codes for medical records.’* This algorithm could facilitate
the EHR recording process and save time compared to the manual method. However, the accuracy and specificity of the
Al-generated triage notes and ICD codes were still lower than the human-generated ones, which suggested the need for
further improvement of the Al tools in EHR systems.’'>* Moreover, the use of Al could also assist in organizing EHR
data according to a standardized format and selecting relevant features for EHR analysis for each stakeholder.”® This
could support healthcare providers in making informed decisions and enhancing the quality of care in terms of efficiency,
safety, and access to healthcare through collaboration, coordination, and communication among different healthcare
disciplines.

Nevertheless, there were also some challenges and limitations associated with the use of Al in EHR systems. One of
the major concerns was the possibility of introducing human bias or social bias into the Al products, as the training data
might not be free from such biases.>® Therefore, it was essential to ensure the fairness and transparency of the Al
algorithms and to avoid any potential discrimination or harm to patients or healthcare professionals. Another challenge
was to validate and verify the reliability and validity of the classification algorithms used for health-related decision-
making, as they could have significant implications for patient safety and clinical outcomes.’” Furthermore, one of the
potential implications of replacing aspects of human expertise with autonomous Al system technology was the legal
implications of clinical accountability.’® It was unclear who would be responsible for any errors or adverse events caused
by the Al systems and how to establish a clear framework for liability and regulation.

Al aids in developing a nursing care plan in both direct and indirect methods. For the direct method, our findings
showed that Al helped develop a mental health nursing care plan by incorporating principles of dialectical behavior
therapy but exhibited significant errors and limitations.'® In a study of competencies for the use of Al-based tools by
healthcare professionals, 15 experts in the use of Al-based tools in healthcare settings reported that Al integrated diverse
sources of information in developing patient-centered care plans.”’ However, the study did not mention errors or
limitations in the utilization of Al in clinical settings.

In terms of the indirect method, Al helps to track patients’ symptoms and activities, which leads to symptom
prediction and an optimized plan of care. One of the included studies reported that the application of wearable devices
can enhance recovery among patients with stroke.?” The result findings are congruent with a study of symptom tracking
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in endometriosis using digital technologies, which aims to discuss how digital technologies may be used in endometriosis
to facilitate symptom tracking.”® The study suggested that objective measures extracted from wearable devices can be
integrated with self-reported symptom measures to provide insight into symptom trajectories and the association between
objective behaviors and subjective symptoms.”® In addition, a study of Al aiding in diagnosing and tracking the recovery
of COVID-19 using deep learning on chest Computed Tomography (CT) scans reported that Al aided in tracking how
patient conditions change through quantitative analysis of CT features, which is difficult to ascertain manually by
radiologists to go through multiple slices of the CT scan.”® With the benefit of data analysis and tracking by Al it helps
nurses develop better nursing plans of care for better patient outcomes and quality of life.

The systematic review has certain limitations that should be noted. Firstly, the inclusion criteria requiring studies to be
in English acted as a limiting factor. As a result, qualified studies reported in other languages may have been omitted,
potentially leading to a language bias in the review. Secondly, each of the included studies featured different sample
sizes, study designs, focus populations, and Al algorithms. These variations were present in studies conducted in different
countries. This diversity may have introduced heterogeneity, which could account for the differences observed in the
study outcomes. Lastly, this review presents a limited view of Al in healthcare fields, crucially outside nursing and
healthcare, given the fact that this systematic review only focuses on synthesizing the available evidence to understand
the application of Al in nursing care. This limitation restricts the generalizability of our results.

Future Direction of Nursing Care

The rapid expansion of Al marks a critical turning point for the nursing profession. Even though AI has the potential to
transform how patients experience healthcare, successfully handling this shift needs a clear vision for the future of the
profession. This perspective is not about Al taking the place of nurses; instead, it’s about a working partnership where Al
helps nurses provide personalized, ethical, and caring healthcare. At the heart of this partnership will be nurses’ active
involvement in shaping how Al is developed and used. Their deep understanding of patients, the context of care, and
their clinical instincts will be essential in making sure Al algorithms are focused on what truly matters to patients.
Encouraging a culture of innovation within the nursing field, equipping nurses with the skills to understand and use Al
effectively, and setting up strong feedback channels will be crucial steps in achieving this powerful collaboration. One of
the most promising applications of Al in nursing is its ability to personalize care plans. By integrating Al-powered tools
that predict potential problems and suggest best practices, nurses can tailor their interventions to each patient’s specific
needs, making treatment more effective and using resources efficiently. This personalized approach sees Al as a tool that
helps nurses do their jobs better, not as a replacement, allowing them to provide more holistic and effective care while
maintaining their irreplaceable role in making decisions and advocating for patients. However, as Al becomes more
common in nursing, we must pay close attention to ethical concerns. Nurses must be vigilant in addressing issues like
protecting patient privacy, preventing bias in Al algorithms, and making sure decisions are always transparent. Building
trust and confidence requires strong ethical frameworks that ensure fairness, accountability, and human oversight in Al
applications. Open communication and transparency about how Al are used will empower patients and make sure their
care aligns with their values and preferences. Continuous learning and adaptability will be another key feature of nursing
in the AI era. Nursing education will need to integrate Al literacy into its curriculum, equipping nurses with the skills to
leverage Al effectively while maintaining their critical thinking and clinical judgment. This ongoing learning process will
ensure nurses remain competent and confident partners in an Al-powered healthcare ecosystem. Finally, while Al has the
potential to automate administrative tasks and free up nurses’ time for patient interaction, it should never come at the
expense of the human connection that is central to compassionate care. Al tools should be designed and implemented
with the needs of both nurses and patients in mind, seamlessly integrating into existing workflows without compromising
the human connection that remains irreplaceable in healthcare delivery.

Conclusion

The systematic review contributes to our understanding of the multifaceted implications of Al in nursing care. It sheds
light on potential avenues for future research, such as utilizing Al for the early identification of patients at high risk of
readmission, patient classification, improving care delivery and medical records, and developing nursing care plans.
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These findings not only consolidate the current knowledge base but also underscore the diverse ways in which Al is

shaping and improving nursing care practices.
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