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List of abbreviations 

Abbreviation Full Term Description / Meaning 

AI Artificial Intelligence A branch of computer science dedicated to the development of 

systems capable of learning from data, recognizing patterns, and 

performing tasks similar to human cognition, such as reasoning and 

decision-making, often improving over time. 

ML Machine Learning Subfield of AI that allows systems to learn from data and improve 

performance automatically. 

PRISMA Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses 

Guideline used to ensure transparency and quality in systematic 

reviews. 

PICO Population, Intervention, Comparison, 

Outcomes 

Framework used to formulate research questions in evidence-based 

studies. 

EHR Electronic Health Record Digital version of patient clinical information used in healthcare 

settings. 

NLP Natural Language Processing AI technique used to understand and generate human language, 

especially in clinical documentation. 

CDS Clinical Decision Support Systems that assist healthcare professionals in making clinical 

decisions. 

LLM Large Language Model Advanced AI model capable of understanding and generating 

human-like text (e.g., GPT-based tools). 

RCT Randomized Controlled Trial Experimental study design used to evaluate interventions. 

SR Systematic Review Research method that synthesizes evidence using structured and 

reproducible methods. 

ROC Receiver Operating Characteristic Statistical measure used to evaluate the performance of 

classification models. 

AUC Area Under the Curve Metric derived from ROC curves to assess model accuracy. 

OR Odds Ratio Statistical measure used to determine the strength of association 

between variables. 

CI Confidence Interval Range of values that expresses the precision of an estimate. 

BERT Bidirectional Encoder Representations 

from Transformers 

AI model used for language processing tasks such as text 

classification. 

GPT Generative Pre-trained Transformer Type of large language model used for generating text (e.g., GPT-4). 

 



 

HIPAA Health Insurance Portability and 

Accountability Act 

U.S. regulation ensuring data privacy and security in healthcare. 

GDPR General Data Protection Regulation European regulation governing data protection and privacy. 

DeCS Descriptores en Ciencias de la Salud Controlled vocabulary for indexing health literature in 

Spanish/Portuguese. 

MeSH Medical Subject Headings Standardized vocabulary used for indexing biomedical literature 

(e.g., PubMed). 

PC Primary Care First level of healthcare, focused on accessibility and continuity of 

care. 

HCP Healthcare Professional General term for professionals involved in healthcare delivery. 

NPs Nurse Practitioners Advanced practice nurses with extended clinical responsibilities. 

PCPs Primary Care Physicians Physicians working in primary care settings. 

COVID-19 Coronavirus Disease 2019 Infectious disease referenced in relation to healthcare system 

pressures. 

 

 



 

Abstract 

Background: Artificial intelligence (AI) is increasingly integrated into healthcare systems, with growing relevance in primary care 
nursing. While AI has the potential to improve efficiency and clinical decision-making, its impact on quality of care, ethical integrity, 
and humanization remains unclear. Objective: To systematically identify, evaluate, and synthesize the available evidence on how AI 
integration influences quality of care, efficiency, ethical integrity, and humanization in primary care nursing. Methods: A systematic 
review was conducted following PRISMA guidelines. A structured search was performed in PubMed, CINAHL, Scopus, and Web of 
Science, including studies published in the last 10 years. Inclusion criteria comprised primary research studies focused on AI 
applications in primary care nursing. After screening and eligibility assessment, seven studies were included. Data were extracted 
and analyzed according to four thematic dimensions: quality of care, efficiency, ethical integrity, and humanization. Results: AI 
demonstrated consistent improvements in efficiency, particularly through reduced documentation time, workflow optimization, and 
enhanced prioritization of clinical tasks. The impact on quality of care appeared promising, with improvements in diagnostic support, 
monitoring, and response times, although findings were not consistent across all studies. Evidence regarding humanization was 
limited and mainly indirect, with no clear demonstration of improved nurse–patient relationships. Ethical considerations were 
primarily focused on data privacy and clinician oversight, with limited exploration of broader issues such as bias and accountability. 
The included studies showed considerable methodological heterogeneity and were mostly early-stage or pilot implementations. 
Conclusions: AI has significant potential to improve efficiency and support quality of care in primary care nursing, but its impact on 
humanization and ethical integrity remains insufficiently understood. Future research should focus on patient-centered outcomes, 
ethical implications, and the active involvement of nursing professionals to ensure that AI integration aligns with the human and 
relational foundations of care. 

 

Keywords: Artificial Intelligence, Efficiency, Ethics, Humanization and Primary Care 

Nursing. 
 

Resumen 

Antecedentes: La inteligencia artificial (IA) se está incorporando de forma progresiva a los sistemas sanitarios, adquiriendo una 
relevancia creciente en el ámbito de la enfermería de atención primaria. Aunque presenta un elevado potencial para mejorar la 
eficiencia y apoyar la toma de decisiones clínicas, su impacto en la calidad asistencial, la integridad ética y la humanización del 
cuidado aún no está claramente definido. Objetivo: Identificar, evaluar y sintetizar de manera sistemática la evidencia disponible 
sobre la influencia de la IA en la calidad de la atención, la eficiencia, la integridad ética y la humanización en la enfermería de 
atención primaria. Métodos: Se llevó a cabo una revisión sistemática siguiendo las directrices PRISMA. Se realizó una búsqueda 
estructurada en las bases de datos PubMed, CINAHL, Scopus y Web of Science, incluyendo estudios publicados en los últimos diez 
años. Se incluyeron estudios de investigación primaria centrados en aplicaciones de IA en enfermería de atención primaria. Tras el 
proceso de selección y evaluación de la elegibilidad, se incluyeron siete estudios. Los datos fueron extraídos y analizados en 
función de cuatro dimensiones: calidad de la atención, eficiencia, integridad ética y humanización. Resultados: La IA mostró 
mejoras consistentes en la eficiencia, especialmente en la reducción del tiempo dedicado a la documentación, la optimización de los 
flujos de trabajo y la priorización de tareas clínicas. En cuanto a la calidad asistencial, los resultados sugieren un impacto positivo 
en el apoyo diagnóstico, la monitorización y los tiempos de respuesta, aunque con resultados no homogéneos entre los estudios. La 
evidencia relativa a la humanización fue limitada y principalmente indirecta, sin demostrarse de forma concluyente una mejora en la 
relación enfermera–paciente. En el ámbito ético, los estudios se centraron principalmente en la privacidad de los datos y la 
supervisión clínica, con escasa atención a aspectos como el sesgo, o la responsabilidad. Los estudios incluidos presentaron una 
notable heterogeneidad metodológica y, en su mayoría, correspondían a fases iniciales o a experiencias piloto. Conclusiones: La 
IA presenta un importante potencial para mejorar la eficiencia y contribuir a la calidad de la atención en la enfermería de atención 
primaria; sin embargo, su impacto en la humanización del cuidado y en la integridad ética aún no está suficientemente esclarecido. 
Las futuras investigaciones deberían centrarse en resultados orientados al paciente, en el análisis de las implicaciones éticas y en 
la participación activa de los profesionales de enfermería, con el fin de garantizar que la integración de estas tecnologías se 
mantenga alineada con los principios humanos y relacionales que sustentan el cuidado. 

 

Palabras Clave: Inteligencia Artificial, Eficiencia, Ética, Humanización y Enfermería 

de Atención Primaria. 

 



 

1.​ Introduction 

Artificial intelligence (AI) has emerged as one of the most transformative 

technological developments in contemporary healthcare systems. Broadly defined as 

the ability of machines to analyze data, learn patterns, and support decision-making 

processes, AI is increasingly integrated into clinical environments, reshaping how 

care is delivered and managed. Its rapid evolution, driven by advances in big data, 

computational power, and machine learning algorithms, has positioned AI as a key 

tool to address complex healthcare challenges, including rising demand, workforce 

shortages, and the need for more efficient and personalized care (1,2). 

 

Within this context, nursing plays a central role. Nurses represent the largest group of 

healthcare professionals and are directly involved in patient monitoring, care 

coordination, and clinical decision-making. As such, they are particularly affected by 

the integration of AI technologies into clinical workflows. Unlike other healthcare 

professionals, nurses engage in continuous, real-time patient interactions, which 

makes the integration of AI tools both highly relevant and complex. AI applications in 

nursing range from predictive analytics and clinical decision support systems to 

automated documentation and patient monitoring tools, all of which aim to enhance 

care delivery and optimize outcomes (3). 

 

Primary care, as the cornerstone of healthcare systems, represents a particularly 

strategic setting for AI implementation. It serves as the first point of contact for 

patients, providing longitudinal, coordinated, and patient-centered care. However, 

primary care systems are currently facing significant pressures, including increasing 

workload, administrative burden, and resource limitations (4). In this scenario, AI has 

been proposed as a potential solution to improve efficiency, reduce repetitive tasks, 

and support clinical decision-making. For example, generative AI models can assist 

in clinical documentation, summarize patient data, and provide decision support, 

thereby addressing key challenges such as data overload and time constraints (5). 

 

The integration of AI into nursing practice has been associated with multiple potential 

benefits. Evidence suggests that AI can enhance diagnostic accuracy, improve 
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patient monitoring, and optimize resource allocation, ultimately contributing to better 

patient outcomes and increased efficiency (6,7). Additionally, AI technologies can 

reduce the administrative burden on nurses by automating routine tasks, allowing 

more time for direct patient care and improving the overall quality of care (8,9). These 

improvements align with broader healthcare goals, such as enhancing patient safety, 

increasing system efficiency, and promoting personalized care. 

 

However, despite its promising potential, the integration of AI in nursing also raises 

important challenges, particularly in relation to ethics, humanization, and professional 

practice. Ethical concerns include data privacy, algorithmic bias, accountability, and 

the potential for unequal access to technology (2). Furthermore, the increasing 

reliance on digital tools may contribute to technostress among healthcare 

professionals, negatively affecting well-being and job satisfaction (10). These issues 

highlight the need for careful and responsible implementation of AI technologies to 

ensure that they support, rather than hinder, nursing practice. 

 

Another critical concern is the potential impact of AI on the humanization of care. 

Nursing is inherently a human-centered profession, grounded in empathy, 

communication, and interpersonal relationships. While AI can enhance efficiency and 

decision-making, there is a risk that excessive reliance on technology may reduce 

direct patient interaction and compromise the relational aspects of care. Therefore, it 

is essential to explore how AI can be integrated in a way that preserves and even 

enhances the human dimension of nursing practice (3). 

 

In addition, the successful implementation of AI in healthcare depends on factors 

such as professional acceptance, training, and system integration. Studies have 

shown that while nurses generally recognize the potential benefits of AI, concerns 

remain regarding usability, reliability, and the need for adequate education and 

support (11). Building trust in AI systems and involving nurses in their design and 

implementation are key elements to ensure successful adoption (12). 

 

Given the rapid expansion of AI technologies and their growing influence on 

healthcare delivery, there is a clear need to systematically evaluate their impact on 

nursing practice, particularly in primary care settings. Although previous studies have 
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explored individual aspects of AI integration, there is still limited synthesized 

evidence addressing its combined effects on quality of care, efficiency, ethical 

integrity, and humanization. 

 

Therefore, the aim of this systematic review is to identify, evaluate, and synthesize 

the available evidence on how the integration of artificial intelligence influences these 

key dimensions in primary care nursing. By providing a comprehensive analysis of 

current evidence, this study seeks to contribute to a better understanding of the 

benefits, challenges, and implications of AI in nursing practice, as well as to identify 

gaps in the literature and inform future research and implementation strategies. 

2.​ Objectives 

General objective: 

To systematically identify, evaluate, and synthesize the available evidence on 

how the integration of artificial intelligence (AI) influences the quality, 

efficiency, ethical integrity, and humanization of patient-centered care in 

primary care nursing. 

 

Specific objectives: 

1.​ To describe the characteristics of primary studies evaluating AI-supported 

nursing practice in a primary care setting. 

2.​ To assess the ethical, technical, and clinical viability of integrating AI into 

nursing practice compared with traditional care without AI assistance. 

3.​ To evaluate the methodological quality and risk of bias of the included studies. 

4.​ To identify gaps in the existing literature and propose recommendations for 

future research and optimized implementation of AI solutions in nursing. 
 

3.​ Methodology 

A systematic review of the literature was conducted in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

(13). The research question was formulated using the PICO (Population, 

Intervention, Comparison, and Outcomes) framework, which structured and guided 

 
3 



 

all subsequent stages of the review, including study identification and screening, data 

comparison, and data extraction (14). 

 

Research question (PICO):  
 

In nursing professionals (P), how does the integration of artificial intelligence tools (I), 

compared to traditional nursing practice without AI assistance (C), influence the 

quality, efficiency, ethical integrity, and humanization of patient-centered care in 

primary care nursing (O)? 

a.​ Identification of Studies and Screening 

Google Scholar was used for an initial exploratory search of grey literature; however, 

these results were not included in the PRISMA flow diagram, as the identification and 

screening process focused exclusively on records retrieved from scientific databases. 

This preliminary search provided an overview of the current landscape of artificial 

intelligence in primary care nursing. It included several keywords that were later 

excluded from the final search strategy, such as standardized nursing terminology 

and NANDA–NIC–NOC. These terms were removed because no relevant evidence 

was found linking artificial intelligence with standardized nursing languages, and they 

were not aligned with the final objectives of the review. The final set of keywords 

used is presented in Appendix I. 

 

The inclusion and exclusion criteria for this systematic review were as follows: 

 

Inclusion criteria: studies published within the last 10 years; national (Spain) and 

international studies; primary research studies; qualitative and quantitative designs; 

original research; studies related to primary care nursing and the integration of 

artificial intelligence. 

 

Exclusion criteria: systematic reviews; studies published more than 10 years ago; 

studies not related to nursing or artificial intelligence integration; studies not related to 

primary care nursing. 
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During the development of the search strategy, we also considered a reference 

identified by handsearching, which was ultimately included as one of the main 

studies in the review (Fuster-Casanovas et al.). The following databases were 

consulted: PubMed, CINAHL, Scopus, and Web of Science. The full search strategy 

is presented in Appendix II. 

 

The development of the search strategy and the search process itself represented 

one of the most challenging aspects of this systematic review, due to the specificity 

and emerging nature of the field. Depending on the keywords, including Medical 

Subject Headings (MeSH) terms and Boolean operators (AND, OR, NOT) used, the 

search could yield either insufficient results or an excessive number of non-specific 

records. After defining the main keywords, multiple synonyms were incorporated 

using the operator “OR” to increase sensitivity while maintaining relevance. In some 

cases, the use of the operator “NOT” was necessary to exclude irrelevant results and 

improve the overall quality of the search. 

 

Following the search process, the retrieved articles were exported to Rayyan using 

the Zotero reference management software. Rayyan, a web-based tool for 

systematic reviews, was used to facilitate the screening process, allowing for efficient 

classification of records, filtering of studies, and automatic removal of duplicates. Its 

use contributed to streamlining the study selection process and improving overall 

efficiency (15,16). 

 

A two-stage screening process was performed: (1) title and abstract screening, 

followed by (2) full-text assessment. Studies were assessed according to the 

predefined inclusion and exclusion criteria (17). 

 

b.​ Data Comparison 

For the comparison of information, the selected studies were systematically analyzed 

using a standardized data extraction form. The main variables extracted included 

author and year of publication, study setting, study design, sample size, type of 

artificial intelligence tool used, and main results. This approach facilitated a 

structured comparison and synthesis of the findings across studies (17). 
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c.​ Data Extraction 

The results were classified into four thematic axes to facilitate a structured and 

coherent analysis aligned with the research question: (1) Quality of care and clinical 

safety, (2) Efficiency and workload, (3) Ethical integrity, and (4) Humanization of 

nursing care. These categories were defined based on the study objectives and the 

key outcomes reported in the included articles. Given the close relationship between 

efficiency and clinical quality in AI applications, some data are discussed 

transversally to strengthen the analysis when relevant.  

 

Data extraction focused on the outcomes explicitly reported in each study, including 

quantitative results (e.g., time reduction, diagnostic agreement, satisfaction scores) 

and qualitative findings (e.g., clinician perceptions, communication characteristics). 

The synthesis was conducted descriptively, preserving the original results reported by 

each study, while minimizing additional interpretation in this section. 
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4.​ Results 
a.​ Identification of the Studies 

The database search yielded a total of 1,395 records. After removal of duplicates (n = 

336), a total of 1,059 records remained for screening. Following title and abstract 

screening, 954 records were excluded, and 105 articles were assessed for full-text 

eligibility. Of these, eight studies met the inclusion criteria. After data extraction, one 

study was excluded due to insufficient evidence, resulting in a final sample of seven 

studies included in the review (Figure 1). 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Flowchart of the study selection process according to the PRISMA guidelines. 
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The main reasons for exclusion during the full-text assessment included inability to 

retrieve the full text, incorrect population, inappropriate outcomes, lack of relevant 

comparison, or unsuitable study design. The selection process was guided by the 

predefined inclusion and exclusion criteria, as well as the research objectives and 

PICO framework. Additionally, two relevant studies were identified through 

handsearching and were incorporated into the screening process (JMIR 

publications); however, only one of these studies met the inclusion criteria and was 

included in the final review (13,14). 

b.​ Characteristics of the Included Studies 

Overall, the included studies demonstrate considerable heterogeneity in terms of 

study design, sample size, clinical setting, and outcomes assessed. All studies were 

published between 2021 and 2025; five were conducted in the United States and two 

in Spain. They were carried out across diverse healthcare settings, predominantly in 

primary care and outpatient environments, involving a range of healthcare 

professionals, including physicians, nurses, and other allied health staff (18–24). 

 

The evidence base comprises a combination of randomized controlled trials, 

prospective studies, pre–post observational designs, and cohort studies with 

propensity score–matched comparisons, as well as pilot studies and 

quasi-experimental proof-of-concept designs. This variability reflects the emerging 

nature of research on artificial intelligence (AI) applications from a primary care 

nursing perspective (18–24). 

 

Sample sizes varied notably between studies, not only in magnitude but also in the 

unit of analysis, which included cases, patient portal messages, clinicians, patients, 

and consultations. The smallest sample was reported by Kakaday R. et al. (n = 45 

clinicians), whereas larger datasets were observed in studies such as Yang J. et al. 

(n = 396,466 messages) (19,23). Furthermore, the main AI tools or applications 

analyzed included clinical scribes for electronic health record (EHR) documentation, 

AI models for prioritizing patient portal messages or diagnosing skin lesions, AI 

integrated within EHR systems for drafting patient messages, conversational 

chatbots for smoking cessation, and ambient listening AI for automatic clinical note 

transcription. Overall, the included studies primarily evaluated AI-based tools 
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designed to support clinical workflows, particularly in tasks related to documentation 

and patient communication (18–24). 

 

Despite differences in methodology and scope, most studies focused on outcomes 

related to efficiency, workload, user experience, and ethical and humanization 

concerns, highlighting the current emphasis on assessing the practical impact of AI 

integration in real-world clinical settings. A complete summary of the data extraction 

is presented (table I). 
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Author & 
Year 

Country / 
Setting (PC) 

Study Type AI Tool / 
Application 

Results Ethical / Humanization 
Aspects 

Conclusions Comment 

Pearlman 
et al. 
(2025) 

USA / 
Ambulatory 
care including 
primary care 
 
 

Retrospective cohort with 
pre-post and propensity 
score–matched 
comparison 
 
Sample size (n = 603) 
Unit of analysis: Clinicians 

AI clinical 
scribe for EHR 
documentation 

Reduction in EHR time per visit 
(−2.0 min pre-post; adjusted 
−8.5%) and note time (−0.5 min; 
adjusted −15.9%); no significant 
changes in after-hours 
documentation time per 
appointment, visit duration, or 
monthly appointment volume 

Focus on reducing 
administrative burden and 
clinician burnout; limited 
direct assessment of patient 
humanization 

AI scribes improve 
documentation 
efficiency and 
reduce clinician 
workload 

Include. Strong for 
efficiency outcomes. 
Limitation: not 
exclusively nursing or 
primary care. 
Moderate-high 
evidence level 

Yang et al. 
(2024) 

USA / 
Ambulatory 
care with nurse 
triage system 

Observational 
implementation study 
(pre-post, 
difference-in-differences) 
 
Sample size (n = 396.466) 
Unit of analysis: Patient 
portal messages 

BERT-based 
model for 
prioritizing 
patient portal 
messages 

High performance (AUC 97%); 
reduced median time to read 
urgent messages by 21 min (P < 
0.001) for messages created 
during non-business hours and by 
9 min (P < 0.001) for messages 
sent during business hours. During 
non-business hours, urgent 
messages were read in 8 min 
compared with 24 min for those 
without a high-acuity flag 

Improves patient safety and 
response time; indirect 
humanization benefit (faster 
care), but not directly 
measured 

AI aligned with 
clinical workflow 
can improve triage 
efficiency and 
safety 

Include with caution. 
Strong for 
efficiency/safety, 
weaker for 
humanization and strict 
primary care context. 
Moderate evidence 

Jain et al. 
(2021) 

USA / 
Teledermatolog
y linked to 
primary care 

Diagnostic multiple-reader 
multiple-case study 
 
Sample size (n = 1048) 
Unit of analysis: Cases 

AI tool for skin 
lesion 
diagnosis 

Diagnostic agreement improved 
(PCPs: 48% → 58%; NPs: 46% → 
58%); reduced unnecessary 
referrals/biopsies 

Potential to improve 
diagnostic quality; ethical 
concerns related to 
over-reliance on AI not 
deeply explored 

AI can support 
non-specialists in 
improving 
diagnostic accuracy 

Include.Includes nurse 
practitioners. 
Limitation: not pure 
primary care setting. 
Moderate-high 
evidence 

Garcia et 
al. (2024) 

USA / Primary 
care and 
ambulatory 
specialty care 

Prospective quality 
improvement (single-arm) 
 
Sample size (n = 162) 
Unit of analysis: Clinicians 

GPT-4 
integrated in 
EHR for 
patient 
message 
drafting 

No significant time reduction; 
decreased mental workload and 
work exhaustion; adoption ~20% 

Concerns about tone, 
personalization, and 
accuracy; no safety issues 
detected 

AI improves 
clinician well-being 
but not efficiency 

Include with 
justification.Strong for 
humanization 
discussion 
(communication 
quality). No control 
group. Moderate 
evidence 
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Olano-Esp
inosa et al. 
(2022) 

Spain / Primary 
Care 

Pragmatic multicenter 
randomized controlled trial 
 
Sample size (n = 513) 
Unit of analysis: Patients 

Conversational 
chatbot for 
smoking 
cessation 

Higher abstinence rates (26% vs 
18.8%; OR 1.52; borderline 
significance). It showed 
effectiveness in increasing 
long-term nicotine abstinence 
rates, reducing costs for the 
healthcare provider, and 
decreasing workload for 
professionals. 

Improves accessibility; 
limited discussion of 
humanization or ethical 
concerns 

Chatbot may be 
more effective than 
usual care for 
smoking cessation 

Include with caution. 
High-quality RCT but 
patient-focused, not 
directly 
nursing-focused. High 
evidence, moderate 
PICO fit 

Kakaday 
et al. 
(2025) 

USA / 
Community 
primary care 

Pilot randomized controlled 
trial 
 
Sample size (n = 45) 
Unit of analysis: Clinicians 

Ambient 
listening AI 
(DAX Copilot) 
for 
documentation 

Reduced documentation time (−1.4 
min in high users); approximately 
50% of note content was 
generated by AI. A 35% median 
decrease in the number of 
characters used was also 
observed. 

Potential to reduce burnout 
and improve clinician-patient 
interaction time. 
Humanization is mentioned. 

AI improves 
documentation 
efficiency, 
especially with 
frequent use 

Strong study. Include. 
One of the best 
designs (RCT). 
Moderate-high 
evidence 

Fuster-Ca
sanovas et 
al. 
(2025)(pre
print) 

Spain 
(Catalonia) / 
Primary Care 

Proof-of-concept 
multicenter study 
 
Sample size (n = 444) 
Unit of analysis: 
Consultations 

AI tool for 
automatic 
clinical note 
transcription 

High patient/professional 
satisfaction; 26% of notes required 
no edits; no valid comparison of 
time savings 

Highlights issues of 
transcription errors and 
acceptability; strong 
humanization angle (patient 
experience) 

AI is feasible and 
well accepted but 
lacks strong 
comparative 
evidence 

Include with 
caution.Preprint (not 
peer-reviewed) and 
weak comparative 
outcomes. 
Low-moderate 
evidence 

Table 1. Summary of the characteristics of the included studies 

 

 
11 

https://drive.google.com/file/d/14OXYZX4AFzbGd_qVxh9qT8WDhe_yYijM/view?usp=sharing
https://drive.google.com/file/d/14OXYZX4AFzbGd_qVxh9qT8WDhe_yYijM/view?usp=sharing
https://drive.google.com/file/d/14OXYZX4AFzbGd_qVxh9qT8WDhe_yYijM/view?usp=sharing
https://drive.google.com/file/d/1cMuy7ErHHQofA6VtoyY-CD2ox3JnGeKY/view?usp=sharing
https://drive.google.com/file/d/1cMuy7ErHHQofA6VtoyY-CD2ox3JnGeKY/view?usp=sharing
https://drive.google.com/file/d/1cMuy7ErHHQofA6VtoyY-CD2ox3JnGeKY/view?usp=sharing
https://drive.google.com/file/d/1mHTG1W2G3LOIVaZC6rSMJqXPLgy5qDXy/view?usp=sharing
https://drive.google.com/file/d/1mHTG1W2G3LOIVaZC6rSMJqXPLgy5qDXy/view?usp=sharing
https://drive.google.com/file/d/1mHTG1W2G3LOIVaZC6rSMJqXPLgy5qDXy/view?usp=sharing
https://drive.google.com/file/d/1mHTG1W2G3LOIVaZC6rSMJqXPLgy5qDXy/view?usp=sharing
https://drive.google.com/file/d/1mHTG1W2G3LOIVaZC6rSMJqXPLgy5qDXy/view?usp=sharing


 

i.​ Quality of Care 

In the first study, clinicians who participated in a 3-month AI scribe pilot were 

compared with a control group of non-participating clinicians. Although the primary 

focus was on efficiency the potential reduction in EHR time per appointment achieved 

could be redirected toward direct patient care, trainee education, or administrative 

tasks, all of which are key indicators of improved quality of care (18). 

 

Similarly, improvements in quality of care were observed in a study involving the 

implementation of a large language model trained to classify patient messages by 

acuity. This system enabled a new workflow in which messages identified as high 

acuity were prioritized over the traditional first-in, first-out approach. As a result, 

triage nurses were able to focus their attention on urgent cases more efficiently, 

facilitating faster clinical responses and potentially improving patient safety and care 

delivery (19). 

 

Another example of improved diagnostic quality is provided by a study involving 20 

primary care physicians and 20 nurse practitioners who reviewed 1,048 retrospective 

cases. The use of artificial intelligence was significantly associated with higher 

agreement with dermatologist-established diagnoses. Specifically, diagnostic 

agreement increased from 46% to 58% among nurse practitioners (absolute increase 

of 12%; 95% CI, 10%–14%; P < 0.001), representing a slightly greater improvement 

than that observed among primary care physicians. This magnitude of improvement 

is particularly noteworthy, corresponding to enhanced diagnostic accuracy in 

approximately 1 out of every 8 to 10 cases. Beyond its statistical significance, this 

finding highlights the potential of AI to act as an additional layer of diagnostic safety, 

strengthening clinical judgment and meaningfully empowering nurse practitioners in 

decision-making processes (20). 

 

Furthermore, the first published clinical trial evaluating the effectiveness of a chatbot 

(Dejal@bot) for smoking cessation, with biochemically validated long-term 

abstinence outcomes, demonstrated improvements in patient quality of life in the 

intervention group compared to the control group, particularly among those who 

successfully quit smoking. In addition to showing promising effectiveness in 
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increasing long-term abstinence rates compared to standard care, the intervention 

facilitated access to high-quality treatment for a leading cause of preventable 

mortality. This approach also has potential implications for reducing healthcare costs, 

decreasing professional workload, and improving overall quality of care, particularly 

in contexts requiring remote care delivery, such as the COVID-19 pandemic (22). 

 

Finally, the last two studies, which focused on ambient listening AI and automatic 

clinical note transcription tools, presented important limitations, primarily related to 

small sample sizes and the underrepresentation of nursing professionals (n = 17 in 

both studies, compared to n = 196 family medicine practitioners in Fuster-Casanovas 

et al.). Despite these limitations, the studies demonstrated relevant implications for 

quality of care, including reductions in documentation time, which may allow 

clinicians to dedicate more time to direct patient interaction, active listening, and 

health education—key components of primary care nursing. Additionally, shorter 

clinical notes without loss of essential information may improve clarity and 

documentation quality. However, context and meaning errors remained the most 

frequent issue, highlighting the persistent challenges of accurately interpreting 

complex clinical encounters. These findings underscore the critical role of human 

oversight in ensuring the accuracy, contextual appropriateness, and overall quality of 

clinical documentation. Stylistic issues and unsupported additions (hallucinations) 

were less common (23,24).  

ii.​ Efficiency 

One of the main studies focusing on efficiency evaluated a 3-month AI scribe pilot, 

using 2 complementary designs. In the first one a pre-post study compared the 

outcomes for clinicians who did use the AI scribe with the ones who did not use the 

AI solution. Including 603 clinicians, comprising 125 AI scribe participants (45 in 

surgery, 34 in primary care, and 46 in a medical subspecialty) and 478 control 

clinicians. The AI clinical scribe for EHR documentation was used in 48.3% of total 

encounters (19,486 of 40,350). In the pre–post analysis among AI scribe users, 

median EHR time per appointment, time spent on notes, and time to close 

encounters all decreased by 2.0 minutes (from 22.2 to 20.2 minutes; p < 0.001), 0.5 

minutes (from 7.5 to 7.0 minutes; p < 0.001), and 7.1 hours (from 24.4 to 17.3 hours; 

p < 0.001), respectively. No statistically significant differences were found for 
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after-hours documentation, encounter closure time, appointment length, or monthly 

clinical volume. These results are meaningful when scaled across a typical clinic 

schedule: if a clinician sees 20 patients per day, the potential time savings amount to 

approximately 48 minutes—close to one hour—highlighting a substantial 

improvement in efficiency (18). 

 

In the propensity score–weighted analysis, EHR time per appointment was reduced 

by 8.5% (2.4 minutes; 95% CI, -12.8% to -3.9%; p < 0.001) and time spent on notes 

by 15.9% (1.8 minutes; 95% CI, -21.2% to -10.4%; p < 0.001) for pilot clinicians 

compared with controls. More frequent use was associated with greater reductions in 

total EHR time, with high-use clinicians (>80% of visits) reporting reductions of 5.9 

minutes in EHR time and 3.7 minutes in note time. Female clinicians experienced a 

9.8% reduction in EHR time and an 18.4% reduction in note time, whereas no 

significant reductions were observed among male clinicians. Specifically, among 

primary care clinicians, EHR time was reduced by 9.7% (p = 0.009) and note time by 

15.8% (p < 0.001). Overall, AI scribe use was associated with significant reductions 

in EHR documentation and note-writing time, with greater improvements observed 

among primary care clinicians and advanced practice professionals, the latter 

reporting reductions of 15.1% in EHR time (p = 0.002), 16.9% in note time (p < 

0.001), and 24.7% in after-hours documentation (p = 0.05) (18). 

 

Regarding the BERT-based model for prioritizing patient portal messages, efficiency 

was first addressed through technical model performance, achieving a receiver 

operating characteristic (ROC) of 0.97 compared to a baseline model. During 

business hours, the read time for low-acuity messages decreased by 16 minutes 

between pre- and post-intervention (36 → 20 minutes; −44%), while high-acuity 

messages decreased by 25 minutes. During non-business hours, read time 

decreased by 44 minutes for low-acuity messages (66 → 22 minutes; −67%) and by 

63 minutes for high-acuity messages. The system was integrated into a nurse-led 

triage workflow, improving prioritization of urgent messages and enabling earlier 

review of high-acuity cases (19).  

 

In contrast, a quality improvement study evaluating AI-generated draft replies to 

patient messages found no statistically significant changes in reply time, read time, or 
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write time following implementation, with a mean utilization rate of 20%. Utilization 

was highest among primary care professionals (44%). Participants reported 

improvements in task load and emotional exhaustion, indicating a positive impact on 

cognitive burden and burnout. Although no significant changes were observed in 

overall reply, read, or write times, and nursing-specific results were limited due to a 

small sample size (n = 4), nurses were the only professional group to demonstrate 

consistent time improvements across all recorded tasks when using AI (21). 

Additionaly, a chatbot-based intervention suggested potential improvements in 

system-level efficiency by reducing the need for face-to-face consultations and 

facilitating patient access to care, although no direct measures of time or workload 

were reported (22). 

 

Two studies evaluating ambient listening AI tools for clinical documentation in primary 

care settings reported consistent trends toward improved efficiency, although with 

differing levels of evidence. In a randomized pilot study using DAX Copilot, during the 

final study month (month 3), the control group spent 0.3 minutes more on notes per 

visit than at baseline (p = 0.84), whereas high-frequency DAX users spent 1.4 

minutes less (baseline: 5.0 minutes; month 3: 3.6 minutes; p = 0.38). During the 

intervention period, the median number of characters per note decreased to 3,642 

(reduction of 1,942 characters; p = 0.38), and DAX generated approximately 50% of 

note content among high-frequency users. Similarly, the Relisten AI-driven automatic 

clinical note generation study estimated a documentation-related EHR time saving 

ranging from 9% to 15% of total consultation time, based on a conservative 

assumption. Additionally, 75% of samples presented a low revision load, with fewer 

than 24 words modified per minute, and 26% of notes required no edits (Levenshtein 

distance = 0). Together, these findings suggest that ambient AI tools may improve 

documentation efficiency in primary care, with their impact influenced by both 

frequency of use and degree of workflow integration (23,24). 

iii.​ Ethical Integrity 

Across the included studies, ethical integrity was addressed mainly through formal 

research governance, informed consent procedures, privacy safeguards, and the 

preservation of clinician oversight, although the depth of reporting varied notably 

between studies. The clearest evidence came from the studies evaluating 
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AI-supported documentation tools in real clinical settings. In Fuster-Casanovas et al., 

the intervention was implemented only after patients provided written informed 

consent, and exclusion criteria included refusal to be audio recorded. The authors 

also stated that data were processed in secure GDPR-compliant cloud environments, 

that all AI-generated notes were reviewed and approved by the clinician before final 

documentation, and that the study received ethics committee approval. In addition, 

the collaboration agreement prohibited fine-tuning the algorithm with study data and 

required deletion of temporary data after processing, which strengthens the privacy 

and governance dimension of ethical integrity (24) 

 

Similarly, Kakaday et al. reported that patient consent was obtained before ambient 

listening was activated, that transferred data were handled in a HIPAA-compliant 

manner, and that clinicians retained full editing capability over the AI-generated note, 

with explicit confirmation of patient consent and clinician review embedded in the 

note workflow. The study was also reviewed by an institutional review board and 

conducted in accordance with the Declaration of Helsinki (23). 

 

Pearlman et al. also incorporated an ethical safeguard through patient informed 

consent before appointments were audio recorded with the AI scribe. And the project 

was classified as quality improvement research exempt from formal consent 

requirements at the institutional level (18). 

 

Yang et al., classified the intervention as a quality improvement project and did not 

require ethics approval or informed consent. Importantly, the authors emphasized 

that model errors were mitigated because the AI only altered message review order, 

while trained nurses still reviewed and acted on all messages (19). 

 

Garcia et al. reported that the large-language-model system was HIPAA-compliant 

and integrated into the EHR, and the study was deemed exempt as quality 

improvement. However, the same study also identified barriers related to tone, 

content relevance, and accuracy in AI-generated replies, which are ethically relevant 

because they point to risks of inappropriate communication if such drafts are adopted 

without sufficient review (21). 
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Jain et al. reported institutional review board approval and exemption from informed 

consent because all cases and images were deidentified. From an ethical integrity 

perspective, the study also described interface features intended to support trust and 

responsible use, including confidence estimates, canonical examples, and warnings 

when the AI had limited training data (20). 

 

Olano-Espinosa et al. reported ethics committee approval and written informed 

consent from paticipants. The intervention included anonymization of user data and 

was designed to prevent direct patient identification. The authors also described 

potential issues related to privacy, lack of nonverbal communication, and accessibility 

in the intervention design. They also explicitly stated that online interventions should 

complement, not substitute, face-to-face care (22). 

iv.​ Humanization 

Humanization of care was not directly measured as a primary outcome in most 

included studies. However, several studies reported outcomes related to patient 

experience, communication, and interaction. Fuster-Casanovas et al. evaluated 

patient satisfaction and reported high scores (≥4/5) in both the intervention and 

control groups (n = 289), with no statistically significant differences between them. 

The assessed dimensions included willingness to listen, attention to health concerns, 

feeling of being in safe hands, treatment and kindness, information provided, and 

feeling cared for and respected regarding data confidentiality. The same study also 

suggested an indirect humanization benefit: by reducing documentation burden and 

requiring relatively low revision effort, the tool could potentially free time for active 

listening and health education (24). 

 

Olano-Espinosa et al. also contained relevant humanization-related elements. A 

chatbot-based intervention was designed to simulate personalized 

professional–patient interaction. The system allowed patients to initiate contact at 

any time, adapted contact frequency to individual characteristics and clinical 

evolution, and incorporated encouragement and recognition messages. The authors 

also reported limitations related to the absence of nonverbal communication and 

stated that the intervention was intended to complement face-to-face care (22). 
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Garcia et al. offered indirect evidence relevant to humanization through 

communication style quality of AI-generated responses. Clinicians described the 

messages as professional, clear, and responsive to patient concerns, while also 

identifying issues related to tone, brevity, and personalization, with some responses 

perceived as less personable (21). 

 

Kakaday et al., Pearlman et al. reported reductions in documentation time and 

clinician workload associated with the use of AI-supported documentation tools. 

Likewise Yang et al. contirbuted by reducing the time that urgent portal messages 

remained unread. These studies did not include direct measures of patient 

experience, emphaty, communication, or relational aspects of care directly, so their 

contribution in this domain remains indirect. Nevertheless their findings have clinical 

relevance, reducing the time spent on documentation allows clinicians to dedicate 

more time to direct patient care, which potentially improves patient outcomes and 

satisfaction (18,19,23). 

 

Jain et al. focused on diagnostic performance in teledermatology and did not report 

outcomes related to patient experience or interaction. The authors noted that the 

store-and-forward design limited opportunities for follow-up questioning and 

in-person interaction (20). 
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5.​ Discussion 

Overall, the findings of this systematic review suggest that artificial intelligence 

improves efficiency more consistently than humanization, while its effect on quality of 

care appears promising but still depends on the specific tool, the clinical task, and the 

degree of integration into routine practice. In contrast, the ethical dimension is clearly 

relevant in all studies, but it is usually addressed through consent, privacy, and 

clinician oversight rather than through deeper analysis of bias, accountability, or 

equity. Therefore, according to the available literature, AI in primary care nursing 

seems to function best as a supportive technology rather than as an autonomous 

solution (18–24) 

 

In relation to the main objective of this review, it can be considered that the objective 

has been partially met. The available evidence allows identification of how AI 

influences quality, efficiency, ethical integrity, and humanization in primary care 

nursing, but the strength of the evidence is uneven across these four dimensions. 

Efficiency is the most clearly supported outcome, quality of care is supported in some 

clinical tasks, ethical integrity is recognized but not deeply explored, and 

humanization remains the least directly evaluated dimension (18–24). This is 

consistent not only with the seven included studies, but also with broader nursing 

literature, which describes AI as a promising but still developing field, with stronger 

evidence for workflow optimization than for relational or human-centered outcomes. 

Abdelmohsen et al. similarly concluded that AI has substantially improved nursing 

practice and patient outcomes, but also emphasized that current evidence remains 

limited by heterogeneity, methodological variability, and implementation challenges 

(7). In the same direction, Ventura-Silva et al. described AI as a tool that improves 

efficiency, quality, and safety in nursing care organization, but not as a replacement 

for nursing practice (9). 

 

With respect to quality of care, the results suggest that AI may improve care mainly 

through better prioritization, improved diagnostic support, and more structured 

documentation. This was visible in the improved diagnostic agreement reported by 

Jain et al., in the safer message prioritization described by Yang et al., and in the 

 
19 



 

potential for more accurate documentation in Fuster-Casanovas et al. and Kakaday 

et al. (19,20,23,24). These findings are coherent with the broader literature. Chae et 

al. showed that predictive models integrated into home health nursing can support 

earlier identification of deterioration and help structure clinical decision support 

around real nursing workflows, which reinforces the idea that AI can contribute to 

quality when it is clinically meaningful and embedded into practice (25). Likewise, 

Romero-Arana et al. proposed that AI-assisted follow-up systems may improve 

adherence, supervision, and continuity of care through nurse-supported monitoring, 

again suggesting that AI contributes to quality when it strengthens follow-up rather 

than replaces professional judgment (26). These studies support the interpretation 

that AI improves quality most clearly when it is used for monitoring, prioritization, or 

decision support, rather than for independent clinical decision-making. 
 

However, the evidence on quality is not completely uniform. Some tools mainly 

improved workflow or clinician experience without demonstrating direct patient 

outcome improvement. This discrepancy may be explained by the fact that “quality of 

care” is measured very differently across studies. In some cases it refers to 

diagnostic agreement or safety; in others it is inferred indirectly from faster response 

times, lower workload, or better documentation. Abdelmohsen et al. also noted that 

much of the literature still comes from controlled or early-stage settings and that the 

present clinical applicability of AI in nursing remains constrained by limited nurse 

involvement and insufficient focus on real practice integration (7). This helps explain 

why quality improvements are promising but still not equally demonstrated across all 

studies. 
 

Regarding efficiency, this review found the strongest and most consistent evidence. 

The included studies by Pearlman et al., Kakaday et al., Yang et al., and 

Fuster-Casanovas et al. all pointed in the same direction: AI can reduce time spent 

on documentation or message management and can optimize clinical workflow 

(18,19,23,24). This interpretation is strongly supported by the complementary 

literature. Johnson et al. specifically framed AI-supported care planning as a pathway 

to reduce documentation burden and improve nursing workflows, arguing that one of 

the main reasons for adopting large language models in nursing is precisely to 

reduce time spent in electronic health records and relieve cognitive burden (8). Long 
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et al.also found that an AI-powered medication reconciliation tool was easy to use for 

patients and professionals and could potentially save time while improving the 

accuracy of medication lists (27). Ventura-Silva et al. similarly emphasized that AI 

contributes to operational efficiency, workload relief, communication, and decision 

support in nursing care organization (9). Altogether, these studies reinforce that the 

clearest current advantage of AI in nursing is administrative and workflow efficiency. 

 

Nevertheless, a more critical point is whether this time saving actually translates into 

a better professional relationship between healthcare professionals and patients. The 

literature suggests that this is plausible, but not yet firmly demonstrated. Reduced 

documentation time in Pearlman et al., Kakaday et al., and Fuster-Casanovas et al. 

could theoretically free time for listening, education, and patient interaction, but these 

relational outcomes were rarely measured directly (18,23,24). Ventura-Silva et al. 

argued that by reducing cognitive and administrative load, AI may allow more time to 

be devoted to direct patient care and strengthen the nurse–patient relationship (9). 

This interpretation also fits with Yip et al., who described AI as a tool that can 

improve efficiency while still needing to preserve the human connection in care (3). 

However, the opposite risk also appears in the literature. Garcia et al. identified 

concerns about tone, personalization, and the possibility that AI-generated 

communication may sound less human (21). Kirkland-Kyhn et al. reported that 

nurses were generally open to AI-based systems, but their acceptability depended on 

data reliability, safety, education, and the perception that AI supports rather than 

weakens individualized care (11). Therefore, the available evidence suggests that 

time saved can improve humanization, but only if organizations actually protect that 

time for patient-centered interaction and if the AI tools themselves do not degrade 

communication quality. 

 

This leads to the discussion of humanization, which remains one of the most 

controversial dimensions. In this review, humanization was rarely a primary outcome 

and was instead inferred from patient satisfaction, communication quality, or time 

availability. This limitation is also visible in the supporting literature. Yip et al. explicitly 

stated that nursing must ensure technology enhances rather than replaces the 

human touch in patient care, and that balancing innovation with compassionate care 

is essential (3). Similarly, Robles-Aguilar et al. showed that digital health in primary 
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care nursing can improve communication and continuity, but also highlighted that 

some patients and professionals still prefer face-to-face interaction due to concerns 

about care quality and digital distance (28). In the same way, Avila-Tomas et al. and 

the later trial by Olano-Espinosa et al. suggest that chatbot-based interventions can 

extend access and continuity of support, especially in self-management tasks such 

as smoking cessation, but they do not fully reproduce the relational and nonverbal 

dimensions of clinical encounters (22,29). This is why the literature tends to converge 

on the idea that AI may complement humanized care, but not replace the 

interpersonal core of nursing. 

 

The findings on ethical integrity also deserve interpretation beyond procedural 

safeguards. In the included studies, ethics was mostly handled through consent, data 

protection, privacy, and clinician review. These are important strengths, but they do 

not fully address the broader ethical debate. The additional discussion literature 

highlights this gap clearly. Ball Dunlap et al. stressed that AI in nursing raises 

concerns about algorithmic bias, opacity, fairness, trust, and data ethics (30). Yip et 

al. also emphasized that nurses must consider patient autonomy, explainability, data 

privacy, and the ethical use of predictive analytics, while ensuring that technology 

does not undermine core nursing values (3). Likewise, Yang YT et al. argued that AI 

integration in nursing and healthcare requires stronger governance to ensure safety, 

equity, and accessibility (5). This broader literature suggests that the ethical issue is 

not only whether data is protected, but whether AI systems are fair, transparent, and 

aligned with patient-centered care. 

 

When comparing these findings with everyday clinical practice, several barriers 

become evident. First, there are technical barriers. As Yip et al. noted, AI 

implementation requires robust infrastructure, interoperability with electronic health 

records, and smooth data flow; otherwise, the tool may create more friction than 

benefit (3). Second, there are professional and organizational barriers, including lack 

of training, resistance to change, uncertainty about reliability, and fear that AI may 

weaken professional judgment. Third, there are workflow barriers. Even when a tool 

works technically, it may fail to improve outcomes if it is poorly integrated into daily 

routines. This probably explains why some studies, such as Garcia et al., improved 

perceived workload but not measurable efficiency (21). Fourth, there are human 
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barriers related to digital literacy and technostress. Ficapal-Cusí et al. reported 

moderate technostress among healthcare professionals and showed that usability 

problems, technical difficulties, and insufficient familiarity with digital tools increase 

stress levels (10). Therefore, in real clinical practice, the barrier is not only whether AI 

works, but whether professionals can trust it, learn it, and incorporate it without 

increasing burden. 

 

Another relevant discrepancy in the literature is that some authors focus mainly on 

what AI can do, while others focus on what conditions are needed for it to work well. 

For example, Abdelmohsen et al. and Ventura-Silva et al. describe broad benefits for 

nursing practice, while Chae et al., Kirkland-Kyhn et al., and Yip et al. place greater 

emphasis on integration, nurse acceptance, and contextual barriers (3,7,9,11,25). 

This difference is important because it suggests that successful AI implementation is 

not determined only by the technology itself, but also by the sociotechnical 

environment in which it is introduced. In other words, positive results may depend as 

much on workflow design, training, leadership, and professional participation as on 

the tool’s algorithmic performance. 

a.​ Limitations 

Finally, this review has several limitations. First, the number of included studies was 

small, and the evidence base was heterogeneous in design, outcomes, and 

populations. Second, many included studies were not purely nursing-specific, which 

reduces the strength of conclusions for primary care nursing alone. Third, the 

evidence was stronger for documentation and communication tools than for broader 

dimensions such as humanization or ethical integrity. Fourth, several studies were 

pilot, proof-of-concept, or early implementation studies, which limits long-term 

interpretation. Fifth, one of the included studies was a preprint, meaning that not all 

evidence had undergone peer review. These limitations are also consistent with the 

broader literature. Abdelmohsen et al. highlighted heterogeneity and limited 

standardization, while Yip et al. noted that many AI applications in nursing are still 

theoretical, early-stage, or concentrated in high-resource settings (3,7). 

 

In summary, the discussion of the included studies together with the complementary 

literature suggests that AI in primary care nursing currently offers its strongest value 
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in workflow support, documentation, prioritization, and decision support. Its 

contribution to quality of care appears real but task-dependent, while its contribution 

to humanization remains possible rather than proven. The key question is not simply 

whether AI saves time, but whether health systems use that time to strengthen the 

nurse–patient relationship. For that reason, the future of AI in nursing should not be 

measured only by technical performance, but by whether it helps nurses provide care 

that is more efficient, safer, more ethical, and still genuinely human. 

6.​ Conclusions 

This systematic review has identified and synthesized the available evidence on the 

impact of artificial intelligence on quality of care, efficiency, ethical integrity, and 

humanization in primary care nursing, in line with the objectives of this work. Overall, 

AI demonstrates its clearest benefits in efficiency and workflow optimization, 

particularly through reducing administrative burden, improving documentation, and 

supporting clinical decision-making, functioning mainly as a supportive tool in nursing 

practice. 

 

The impact on quality of care appears promising, especially in monitoring, 

prioritization, diagnostic support, and continuity of care, although findings remain 

inconsistent and should be interpreted with caution. In contrast, evidence regarding 

humanization and ethical integrity is limited. While time savings may facilitate more 

patient interaction, there is no clear evidence of improved humanization, and ethical 

considerations are often restricted to privacy and consent, leaving broader issues 

such as transparency, bias, and accountability insufficiently addressed. 

 

From a critical perspective, research in this field is still at an early stage, 

characterized by heterogeneous methodologies, limited real-world evidence, and 

scarce focus on nursing-specific and patient-centered outcomes, including patient 

experience and the nurse–patient relationship. These limitations are reinforced by the 

small number of included studies and the indirect assessment of ethical and 

humanization dimensions. 
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A key implication of these findings is the need to actively involve nursing 

professionals in the design, development, and evaluation of AI systems. Given their 

central role in delivering continuous, patient-centered, and humanized care, their 

participation is essential to ensure that these technologies respond to real clinical 

needs and are effectively integrated into practice. Their limited presence in current 

research may partly explain the lack of evidence on humanization and patient 

experience. 

 

Therefore, further research is needed, particularly in real primary care settings and 

with stronger methodological designs. Future studies should focus on 

patient-reported outcomes, professional satisfaction, documentation time, humanized 

care, ethical implications, nurses’ adaptation to AI, and the translation of efficiency 

gains into truly patient-centered care. 
 

In conclusion, artificial intelligence has significant potential to improve efficiency and 

support quality of care in primary care nursing, but its impact on humanization and 

ethical integrity is still not fully understood. Its future development should not focus 

only on technological performance, but also on ensuring that its implementation 

remains aligned with the human, ethical, and patient-centered foundations of nursing 

care. 

7.​ Reflective learning 

The development of this systematic review and final research project has 

represented much more than the completion of a required academic task. It has been 

a transformative learning experience that has allowed me to understand, in a 

practical way, the scientific structure required to generate evidence in nursing. 

Throughout this process, I have developed methodological knowledge, critical 

thinking skills, and a deeper appreciation for the role of research in clinical practice. I 

have also had the opportunity to interact with experienced professionals who have 

guided and motivated me, which has been essential for the completion of this work. 

 

One of the most relevant learning outcomes has been recognizing the importance of 

nursing professionals in the generation of scientific evidence. This experience has 
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shown me that research is essential not only to improve the quality of care and 

healthcare systems, but also to strengthen the development of nursing as a 

discipline. What began as an initial curiosity about artificial intelligence has evolved 

into a clear academic and professional interest that I intend to continue exploring in 

my future career. 

 

The development of this work has also involved significant challenges. I initially faced 

difficulties in understanding the methodological aspects of a systematic review and in 

designing an effective search strategy aligned with my objectives and PICO question. 

Overcoming these challenges required continuous learning and adaptation. The 

support of my tutor and the guidance of professionals such as the university librarian, 

Carme Cantos, were fundamental in this process and highlighted the importance of 

collaboration in research. 

 

From a critical perspective, I am aware that this work has limitations, particularly 

related to my level of experience in methodology and data interpretation. However, 

these limitations have also contributed to my learning, helping me better understand 

the complexity of research and the importance of continuous improvement. 

 

Finally, this project has reinforced my personal and professional identity. Although 

nursing is traditionally associated with clinical roles, I believe that innovation and 

research are also essential competencies within the profession. I identify myself with 

an entrepreneurial mindset focused on developing meaningful solutions to real 

problems. This work represents not only an academic achievement, but also a 

starting point for future initiatives aimed at integrating artificial intelligence into 

healthcare. I believe that meaningful change in healthcare requires both individual 

initiative and collaborative work, involving all professionals who participate in patient 

care. This experience has confirmed my motivation to contribute to this field and my 

confidence in my ability to do so. 
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9.​ Appendices 
 

I.​ Keywords Table 

Keywords DeCS / Synonym Spanish translation Controlled vocabulary: 
MeSH 

Nursing professionals, nursing 
processes, nursing 
assessment, nursing care 

Nursing Staff, 
Nursing Process, 
Nursing Assessment, 
Nursing care 

Personal de Enfermería, 
Proceso de Enfermería, 
Evaluación en Enfermería,  
Atención de Enfermería 

Nursing Staff, 
Nursing Process, 
Nursing Assessment, 
Nursing care 

Artificial intelligence Artificial Intelligence Inteligencia Artificial Artificial Intelligence 

Quality of care Quality of Health Care Calidad de Atención de Salud Quality of Health Care 

Efficiency Efficiency 
Administrative Efficiency 

Eficiencia 
Eficiencia Administrativa 

Efficiency 

Ethical issues Ethics Ética Ethics, Nursing 
Ethics 

Humanization Humanization of 
Assistance 

Humanización de la Atención Helping Behavior 

Patient centered care Patient-Centered Care Atención Dirigida al Paciente Patient-Centered Care 

Primary care nursing Primary Care Nursing Enfermería de Atención 
Primaria 

Primary Care Nursing 
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II.​ Identification of Studies and Screening Table 

   Total Nº of 
records found (n) 

= 1395  

 

Date 

 

Database 

 

Search Strategy 

Articles exported 
to the reference 
manager (Yes or 

No) 

Number of 
articles 
found 

 

Comment 

27/11/25 Pubmed (("Nurses"[Mesh] OR Nurse* OR "Nursing Personnel" OR "Nursing Staff"[Mesh] OR "Nursing staff*") 
AND 

("Artificial Intelligence"[Mesh] OR "Artificial Intelligence" OR "AI" OR "Machine Intelligence" OR 
"Computational Intelligence" OR Chatbot) 

AND 
("Primary Health Care"[Mesh] OR "Primary Health Care" OR "Primary Care" OR "Primary Healthcare" OR 
"Community Health Services"[Mesh] OR "Community Health Service*" OR "Community Health Care" OR 

"Community Healthcare" OR "Primary Care Nursing"[Mesh] OR "Primary Care Nursing") 
AND 

("Treatment Outcome"[Mesh] OR "Treatment Outcome*" OR "Treatment Efficacy" OR "Clinical Efficacy" OR 
"Clinical Effectiveness" OR "Treatment Effectiveness" OR "Patient-Relevant Outcome*" OR "Quality of 

Health Care"[Mesh] OR "Quality of Health Care" OR "Health Care Quality" OR "quality of care" OR "Care 
Quality" OR "Quality of Healthcare" OR "Healthcare Quality" OR "efficiency" OR "Ethics"[Mesh] OR "Ethical 

Issue*" OR "ethical integrity" OR "humanization" OR "Attitude of Health Personnel"[Mesh] OR "Health 
Personnel Attitude*" OR "Staff Attitude*")) 

NOT 
("systematic review*" OR "scoping review*") 

Yes 188 Inclusion criteria:  
2015-2026 

27/11/25 (("Nurses"[Mesh] OR Nurse* OR "Nursing Personnel" OR "Nursing Staff"[Mesh] OR "Nursing staff*" OR 
“Health Personnel”[Mesh] OR “Healthcare Worker*” OR “Healthcare Provider*” OR “Health Care 

Professional*”) 
AND 

("Artificial Intelligence"[Mesh] OR "Artificial Intelligence" OR "AI" OR "Machine Intelligence" OR 
"Computational Intelligence" OR Chatbot) 

AND 
("Primary Health Care"[Mesh] OR "Primary Health Care" OR "Primary Care" OR "Primary Healthcare" OR 
"Community Health Services"[Mesh] OR "Community Health Service*" OR "Community Health Care" OR 

Yes 591 Inclusion criteria:  
2015-2026 
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"Community Healthcare" OR "Primary Care Nursing"[Mesh] OR "Primary Care Nursing") 
AND 

("Treatment Outcome"[Mesh] OR "Treatment Outcome*" OR "Treatment Efficacy" OR "Clinical Efficacy" OR 
"Clinical Effectiveness" OR "Treatment Effectiveness" OR "Patient-Relevant Outcome*" OR "Quality of 

Health Care"[Mesh] OR "Quality of Health Care" OR "Health Care Quality" OR "quality of care" OR "Care 
Quality" OR "Quality of Healthcare" OR "Healthcare Quality" OR "efficiency" OR "Ethics"[Mesh] OR "Ethical 

Issue*" OR "ethical integrity" OR "humanization" OR "Attitude of Health Personnel"[Mesh] OR "Health 
Personnel Attitude*" OR "Staff Attitude*")) 

NOT 
("systematic review*" OR "scoping review*") 

27/11/25 Cinahl (Nurses OR Nurse* OR Nursing Personnel OR Nursing Staff OR Nursing staff*) AND (Artificial Intelligence 
OR Artificial Intelligence OR AI OR Machine Intelligence OR Computational Intelligence OR Chatbot) AND 
(Primary Health Care OR Primary Health Care OR Primary Care OR Primary Healthcare OR Community 
Health Services OR Community Health Service* OR Community Health Care OR Community Healthcare 
OR Primary Care Nursing OR Primary Care Nursing) AND (Treatment Outcome OR Treatment Outcome* 

OR Treatment Efficacy OR Clinical Efficacy OR Clinical Effectiveness OR Treatment Effectiveness OR 
Patient-Relevant Outcome* OR Quality of Health Care OR Quality of Health Care OR Health Care Quality 

OR quality of care OR Care Quality OR Quality of Healthcare OR Healthcare Quality OR efficiency OR 
Ethics OR Ethical Issue* OR ethical integrity OR humanization OR Attitude of Health Personnel OR Health 
Personnel Attitude* OR Staff Attitude*) NOT (systematic review OR scoping review OR meta-analysis OR 

meta synthesis) 

Yes 13 Inclusion criteria:  
2015-2026 

27/11/25 (Nurses OR Nurse* OR Nursing Personnel OR Nursing Staff OR Nursing staff* OR Health Personnel OR 
Healthcare Worker* OR Healthcare Provider* OR Health Care Professional*) AND (Artificial Intelligence OR 

Artificial Intelligence OR AI OR Machine Intelligence OR Computational Intelligence OR Chatbot) AND 
(Primary Health Care OR Primary Health Care OR Primary Care OR Primary Healthcare OR Community 
Health Services OR Community Health Service* OR Community Health Care OR Community Healthcare 
OR Primary Care Nursing OR Primary Care Nursing) AND (Treatment Outcome OR Treatment Outcome* 

OR Treatment Efficacy OR Clinical Efficacy OR Clinical Effectiveness OR Treatment Effectiveness OR 
Patient-Relevant Outcome* OR Quality of Health Care OR Quality of Health Care OR Health Care Quality 

OR quality of care OR Care Quality OR Quality of Healthcare OR Healthcare Quality OR efficiency OR 
Ethics OR Ethical Issue* OR ethical integrity OR humanization OR Attitude of Health Personnel OR Health 
Personnel Attitude* OR Staff Attitude*) NOT (systematic review OR scoping review OR meta-analysis OR 

meta synthesis) 

Yes 53 Inclusion criteria:  
2015-2026 

27/11/25 Web of 
Science 

Nurses OR Nurse* OR Nursing Personnel OR Nursing Staff OR Nursing staff* (Topic) and Artificial 
Intelligence OR Artificial Intelligence OR AI OR Machine Intelligence OR Computational Intelligence OR 

Chatbot OR Generative Artificial Intelligence (Topic) and Primary Health Care OR Primary Health Care OR 
Primary Care OR Primary Healthcare OR Community Health Services OR Community Health Service* OR 
Community Health Care OR Community Healthcare OR Primary Care Nursing OR Primary Care Nursing 
(Topic) and Treatment Outcome OR Treatment Outcome* OR Treatment Efficacy OR Clinical Efficacy OR 

Yes 378 Inclusion criteria:  
2015-2026 
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Clinical Effectiveness OR Treatment Effectiveness OR Patient-Relevant Outcome* OR Quality of Health 
Care OR Quality of Health Care OR Health Care Quality OR quality of care OR Care Quality OR Quality of 

Healthcare OR Healthcare Quality OR efficiency OR Ethics OR Ethical Issue* OR ethical integrity OR 
humanization OR Attitude of Health Personnel OR Health Personnel Attitude* OR Staff Attitude* (Topic) not 

Systematic review OR scoping review OR meta-analysis OR meta synthesis (Topic) 

27/11/25 Nurses OR Nurse* OR Nursing Personnel OR Nursing Staff OR Nursing staff* OR Health Personnel OR 
Healthcare Worker* OR Healthcare Provider* OR Health Care Professional*(Topic) and Artificial Intelligence 

OR Artificial Intelligence OR AI OR Machine Intelligence OR Computational Intelligence OR Chatbot OR 
Generative Artificial Intelligence (Topic) and Primary Health Care OR Primary Health Care OR Primary Care 

OR Primary Healthcare OR Community Health Services OR Community Health Service* OR Community 
Health Care OR Community Healthcare OR Primary Care Nursing OR Primary Care Nursing (Topic) and 

Treatment Outcome OR Treatment Outcome* OR Treatment Efficacy OR Clinical Efficacy OR Clinical 
Effectiveness OR Treatment Effectiveness OR Patient-Relevant Outcome* OR Quality of Health Care OR 

Quality of Health Care OR Health Care Quality OR quality of care OR Care Quality OR Quality of 
Healthcare OR Healthcare Quality OR efficiency OR Ethics OR Ethical Issue* OR ethical integrity OR 

humanization OR Attitude of Health Personnel OR Health Personnel Attitude* OR Staff Attitude* (Topic) not 
Systematic review OR scoping review OR meta-analysis OR meta synthesis (Topic) 

Yes 129 Inclusion criteria:  
2015-2026 

Document types:  
Dissertation Thesis or 
Clinical Trial or Early 

Access or Unspecified 
or Reference Material 

or Case Report 

27/11/25 Scopus ( ALL ( Nurses OR Nurse OR Nursing Personnel OR Nursing Staff OR Nursing staff OR Health Personnel 
OR Healthcare Worker OR Healthcare Provider OR Health Care Professional ) AND ALL ( Artificial 

Intelligence OR Artificial Intelligence OR AI OR Machine Intelligence OR Computational Intelligence OR 
Chatbot OR Generative Artificial Intelligence ) AND ALL ( Primary Health Care OR Primary Health Care OR 
Primary Care OR Primary Healthcare OR Community Health Services OR Community Health Service OR 
Community Health Care OR Community Healthcare OR Primary Care Nursing OR Primary Care Nursing ) 
AND ALL ( Treatment Outcome OR Treatment Outcome OR Treatment Efficacy OR Clinical Efficacy OR 

Clinical Effectiveness OR Treatment Effectiveness OR Patient Relevant Outcome OR QUALITY of Health 
Care OR QUALITY of Health Care OR Health Care QUALITY OR QUALITY of care OR Care QUALITY OR 

QUALITY of Healthcare OR Healthcare QUALITY OR efficiency OR Ethics OR Ethical ISSUE OR ethical 
integrity OR humanization OR Attitude of Health Personnel OR Health Personnel Attitude OR Staff Attitude 

) AND NOT ALL ( Systematic review OR scoping review OR meta synthesis ) ) AND PUBYEAR > 2014 
AND PUBYEAR < 2027 

Yes 41 Inclusion criteria:  
2015-2026 
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III.​ Declaration on the use of artificial intelligence 

Purpose of AI use in the 
TFG 

AI tool used and 
version 

Prompts / instructions 
provided 

AI output How the AI-generated content 
was integrated into the TFG 

Brief evaluation (barriers and 
facilitators) 

Reference management and 
study screening during the 
systematic review process 
(including duplicate removal) 

Rayyan (web 
platform, current 
version) 

No AI prompts were used; 
predefined inclusion and 
exclusion criteria were applied 
manually 

No AI-generated output; the tool 
was used for organizing 
references and removing 
duplicate records 

The platform was used to 
manage references, eliminate 
duplicates, and facilitate manual 
screening; all decisions were 
made by the author 

Facilitator: accelerated 
screening process and 
improved organization.  
 
Barrier: no automated support 
for decision-making was used. 

Improvement of academic 
writing (grammar and style) 

ChatGPT (GPT-5.3) “Correct the grammar without 
changing meaning or 
information” 

Grammatically corrected 
sentences while preserving 
original meaning 

Revised versions were 
incorporated while maintaining 
the author’s original ideas 

Facilitator: improved clarity 
and readability.  
 
Barrier:required verification to 
ensure meaning was not 
altered 

Refinement of methodological 
and results sections 

ChatGPT (GPT-5.3) “Help me improve this 
paragraph without adding 
interpretation” 

Reformulated paragraphs with 
enhanced coherence and 
structure 

Selected improvements were 
adapted and manually reviewed 
before inclusion 

Facilitator: enhanced 
academic quality.  
 
Barrier:potential risk of 
unintended interpretation if not 
carefully checked 

Support in summarizing study 
findings 

ChatGPT (GPT-5.3) “Summarize the results focusing 
only on study findings” 

Structured summaries of study 
results 

Used as a guide to rewrite 
content in the author’s own words 

Facilitator: time efficiency.  
 
Barrier: required 
cross-checking with original 
articles 

Assistance in organizing 
information into thematic 
categories 

ChatGPT (GPT-5.3) “Group these findings into 
thematic axes” 

Suggested classification of 
themes (e.g., quality, efficiency, 
ethics, humanization) 

Guided the final structure of the 
results section 

Facilitator: improved 
organization.  
 
Barrier: final decisions 
remained the author’s 
responsibility 
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Clarification of specific doubts 
regarding included studies 

ChatGPT (GPT-5.3) “Did this study measure X 
variable?” 

Targeted answers based on 
document review 

Used to verify specific aspects 
before writing 

Facilitator: quick access to 
information.  
 
Barrier:required confirmation 
with original sources 

Rewriting technical sentences 
into formal academic English 

ChatGPT (GPT-5.3) “Rewrite this in formal academic 
English” 

More formal and academically 
appropriate phrasing 

Adapted and integrated after 
manual revision 

Facilitator: improved linguistic 
quality.  
 
Barrier:risk of over-reliance if 
not critically reviewed 

Support in structuring data 
extraction tables 

ChatGPT (GPT-5.3) “Organize this information into a 
table” 

Clear tabular structures Used as a template to create final 
tables 

Facilitator: improved data 
organization.  
 
Barrier:required manual 
verification of accuracy 
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