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    ABSTRACT

    Objective: To describe the development, architecture, and construction of the knowledge base of a computational rule-based system for decision support in the Nursing Process in Oncology Palliative Care. Method: A technological innovation report guided by the SQUIRE 2.0 framework, concerning the iterative and participatory development of the PaliPEV platform in a low-code environment (AppSheet®/Google Sheets®). The knowledge base was developed by the Nursing Process Committee across 11 technical-scientific meetings, grounded in Horta's and Kolcaba's theories and a master's thesis. Thirty-one NANDA-I diagnoses were defined and aligned with NOC outcomes, NIC interventions, and nursing prescriptions, alongside the use of the Braden, Morse, and Karnofsky scales and the Edmonton Symptom Assessment System. The study was approved by a Research Ethics Committee. Results: Following an audit, 36,448 valid Nursing Processes distributed across 3,193 medical records (registrations) were identified, featuring 71,969 automatic associations and NANDA-I taxonomy completeness exceeding 99.7% across the three evaluated scenarios. The strategy was complemented by the PaliEducativa platform (35,876 accesses; 2,280 certificates issued), enabling the institution to achieve Gold Certification in a Nursing Process quality program. Conclusion: Grounded in theoretical foundations and empirical data, the iterative development proved feasible for decision support in the Nursing Process in Oncology Palliative Care, demonstrating potential for machine learning application.
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    What is already known

    
      	
        Rule-based clinical decision support systems reduce care variability and assist diagnostic reasoning in nursing.

      

      	
        Low-code platforms expand the development of health technologies in institutions with limited information technology resources.

      

      	
        There is a scarcity of publications on decision support systems applied to the Nursing Process in oncology palliative care within the public health sector.

      

    

     

    What this article adds

    
      	
        The integration of NANDA-I, NOC, and NIC taxonomies with the theories of Horta and Kolcaba into a rule engine enables the automated generation of multidimensional nursing plans.

      

      	
        A relational architecture separating the knowledge base from care records allows for continuous updates of clinical knowledge without compromising historical data.

      

      	
        It demonstrates the feasibility of building, within a low-code environment and a real-world care scenario in the Brazilian Unified Health System (SUS), a system that supported 36,448 Nursing Processes for 3,193 patients, achieving NANDA-I completeness exceeding 99.7%.

      

    

     

    INTRODUCTION

    The growing demand for Oncology Palliative Care and the high complexity of care required by this population highlight the need for technological tools capable of operationalizing the Nursing Process on a large scale. The Nursing Process, grounded in Wanda Horta's Theory of Basic Human Needs(1), constitutes the main scientific method for organizing professional care. It encompasses clinical assessment, diagnosis identification, outcome planning, implementation of interventions, and evaluation of outcomes, being operationalized through standardized classification systems (NANDA-I, NOC, and NIC) and regulated in Brazil by COFEN Resolution No. 736/2024(2,3).

    Although computational systems aimed at operationalizing the Nursing Process are already consolidated in various healthcare settings, the absence of these technologies in certain services favors the occurrence of variable and incomplete documentation. This gap overburdens the nurse's cognitive load and compromises the continuity of care(4).

    Clinical decision support systems based on computational rules represent a well-established approach to mitigating clinical variability and guiding diagnostic reasoning(5). However, a recent scoping review identified that currently available decision support systems targeting the Nursing Process exhibit limited compliance with international standards recommended for their development. Conversely, the use of low-code platforms for developing health systems has expanded access to technology in institutional settings with Information Technology (IT) resource constraints, enabling the active participation of healthcare professionals in the technological innovation process(6-8).

    Studies addressing the design and structuring of knowledge bases for decision support systems in the Nursing Process have prioritized specific diagnoses—such as pediatric hyperthermia and psychiatric nursing care—guiding these bases on clinical guidelines and standardized terminologies; however, they neglect the explicit incorporation of nursing theories as the guiding framework of care(9,10). Similarly, conceptual framework proposals for the architecture of these systems usually do not include nursing theories as a structural foundation(11).

    In the domain of palliative care, recent reviews signal the potential of digital technologies to improve symptom assessment, interprofessional communication, and clinical documentation(12-14). Given the absence of a structured system at INCA/HC IV for operationalizing the Nursing Process in Oncology Palliative Care, coupled with the scarcity of publications regarding this topic in public institutions, the PaliPEV platform was developed. This solution is based on the integration of nursing theories, standardized taxonomies, and low-code technology as a strategy to structure and qualify the documentation of care.

     

    Objective

    To describe the development, architecture, and construction process of the clinical knowledge base of a computational rule-based system for decision support in the Nursing Process in Oncology Palliative Care.

     

    METHOD

    Study design

    SQUIRE 2.0 was adopted to guide the structuring and reporting of health quality improvement and innovation initiatives, ensuring transparent communication of the development process and the achieved results(15), in alignment with improvement science principles for establishing healthcare performance measures(16). Because the PaliPEV platform also constitutes a technological product, its development was additionally grounded in the Design Science Research Methodology (DSRM)(17). Its stages guided the study as follows: (1) Problem identification and motivation: identification of the clinical and technological gap represented by the absence of a structured Nursing Process across the three care settings of Hospital do Câncer IV (HC IV); (2) Definition of the objectives for a solution: selection and integration of theoretical frameworks and nursing taxonomies; (3) Design and development: construction of the relational technological architecture and the computational rule engine; (4) Demonstration: implementation and operation in the three care settings; (5) Evaluation: iterative refinement based on usability by nurses in each context; and (6) Communication: preparation of this report.

     

    Institutional context

    The study was conducted at the National Cancer Institute (INCA), specifically at Hospital do Câncer IV (HC IV), a national reference unit for Oncology Palliative Care, which encompasses Inpatient Care, Home Care, and Outpatient Care. The motivation for the innovation stemmed from the lack of a structured system for the integrated operationalization of the Nursing Process across these three fronts.

    The PaliPEV platform was conceived by the HC IV Nursing Process Committee to act as a clinical decision support system designed for staff nurses, residents, and fellows at the unit. The system guides decision-making by suggesting nursing diagnoses, interventions, and prescriptions—leaving the validation and final decision on their application exclusively to the nurse. Furthermore, it automatically calculates Braden and Morse scale scores from the entered items and automatically generates data spreadsheets, management dashboards, and the final prescription document in PDF format. It should be noted that the master's thesis that served as the foundation for the initial selection of NANDA-I diagnoses(18) consisted of a prior clinical survey, without proposing or testing an computerized system. Therefore, this manuscript constitutes the first scientific report on the PaliPEV platform.

     

    Technological architecture and records

    The PaliPEV platform was developed within the AppSheet® environment (Google LLC), integrated with Google Sheets® (Google Workspace®), and registered as an application with Google LLC following confirmation of its implementation. AppSheet® is a no-code/low-code platform that enables the creation of mobile and web applications using spreadsheets as data sources. It offers a visual editor, native expressions for conditional logic and automations, as well as native integration with the Google Workspace® ecosystem(19). These native expressions form the structural basis of the computational rule engine.

    The system database consists of four relational tables (Figure 1): (1) MAIN: stores care records; (2) PATIENTS: registers users; (3) COMBINATION and (4) 2nd COMBINATION: act as knowledge bases for the first and second diagnoses, respectively. The has many relationship between the MAIN and PATIENTS tables, as well as the queries to the knowledge bases performed using the LOOKUP() and SELECT() functions, are illustrated in Figure 1.

    The 2nd COMBINATION table, representative of the structure of both knowledge bases, contains five columns: NANDA-I diagnosis, NOC outcome (key field), nurse conduct, nursing prescription, and row number. Conduct and prescription correspond to Nursing Interventions (NIC): conduct refers to the intervention executed by the nurse themselves at the time of care, whereas the prescription is intended for the subsequent nursing team, ensuring continuity of care. The MAIN table has five configured actions: NEW EVOLUTION, Add, Delete, Edit, and View Ref (PATIENT).

     

    Figure 1 – Database architecture of the PaliPEV platform: four relational tables, has many relationship between MAIN and PATIENTS, and knowledge base queries via LOOKUP() and SELECT(). Rio de Janeiro, RJ, Brazil, 2026

    [image: Diagrama  O conteúdo gerado por IA pode estar incorreto.]

    Source: Elaborated by the authors, 2026.

     

    Clinical interface

    The application interface is organized into two main modules: (1) PATIENTS Module (Figure 2A): displays users distributed by bed and floor, containing information on oncological diagnosis, disease progression, origin of admission, allergies, and comorbidities; and (2) EVOLVE/PRESCRIBE Module (Figure 2B): presents records organized chronologically, featuring a temporal side filter and fields for bed, patient, healthcare professional (employee), oncological diagnosis, and disease progression identification.

    Data entry is performed exclusively manually by the nurse, directly within the EVOLVE/PRESCRIBE module, through typing and selection in structured fields (drop-down lists and multiple-selection checkboxes), respecting the sequence of the Nursing Process stages grounded in Horta's Theory of Basic Human Needs.

     

    Figure 2 – Clinical interface of the PaliPEV platform: (A) Patients module and (B) Evolve/Prescribe module. Anonymized mock data for publication purposes. Rio de Janeiro, RJ, Brazil, 2026
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    Source: Elaborated by the authors, 2026.

     

    Computational rule engine

    The rule engine is operationalized through native functions of the AppSheet® platform, categorized into four functional axes (Chart 1). The association rules automatically query the COMBINATION and 2nd COMBINATION tables using the LOOKUP() and SELECT() functions.

     

    Chart 1 – Functional categories of the computational rule engine of the PaliPEV platform. Rio de Janeiro, RJ, Brazil, 2026

    
      
        
        
        
      
      
        
          	
            Category

          
          	
            Main functions

          
          	
            Clinical application

          
        

        
          	
            Diagnosis–outcome–conduct–prescription association

          
          	
            LOOKUP(), SELECT(), REF_ROWS()

          
          	
            Automatic retrieval of NOC outcomes and NIC interventions (executed conduct and prescription for the subsequent nurse) in the COMBINATION / 2nd COMBINATION tables

          
        

        
          	
            Clinical threshold alerts

          
          	
            IF(), IFS(), AND(), OR()

          
          	
            Alerts for VAS ≥ 7, KPS ≤ 30, anxiety ≥ 5, constipation ≥ 3 days

          
        

        
          	
            Automated scale calculation

          
          	
            SUM(), native form functions

          
          	
            Braden and Morse calculated automatically from individual items

          
        

        
          	
            Automation and document generation

          
          	
            ADDS_ONLY Bots, Google Docs® Templates

          
          	
            PDF prescription; email notification for each new MAIN record

          
        

      
    

    VAS: Visual Analog Scale; KPS: Karnofsky Performance Status.

    Source: Elaborated by the authors, 2026.

     

    The platform operates through deterministically programmed native computational rules. With each new association between diagnosis, outcome, conduct, and prescription established by nurses, the knowledge base is fed in a structured and standardized manner, consolidating a robust, highly complete, and clinically curated data repository. This continuous structuring lays the foundation for the future incorporation of artificial intelligence algorithms—a step not implemented in the current version, but whose data preparation is underway, as detailed in the Discussion section.

     

    Construction of the clinical knowledge base

    The knowledge base was developed by the Nursing Process Committee (comprising six nurses) during 11 technical-scientific meetings. In these initial meetings, the guiding theoretical frameworks were established: Wanda Horta’s Theory of Basic Human Needs(1), supporting the Nursing Process, and Katharine Kolcaba’s Comfort Theory(20), guiding nursing prescriptions. Associations among diagnoses, outcomes, procedures, and prescriptions were agreed upon and validated through technical consensus among committee members.

    Terminology selection was based on a prior study focused on the development and collective validation of an oncological nursing assessment instrument in exclusive palliative care, grounded in the NANDA-I, NOC, and NIC taxonomies(18). From this survey, the 31 priority NANDA-I nursing diagnoses(2) for the palliative care oncology population were identified. For each diagnosis, the committee aligned the expected Nursing Outcome (NOC)(21) and the corresponding Nursing Interventions (NIC)(22), differentiating procedure (performed directly by the nurse) from prescription (intended for continuity of care by the subsequent team), supported by linkages established between the classifications(23) and categorizing prescriptions according to Kolcaba’s comfort dimensions.

    Furthermore, standardized clinical assessment scales were incorporated: the Braden Scale for pressure injury risk(24,25); the Morse Fall Scale for fall risk(26,27); the Karnofsky Performance Status (KPS) for evaluating functional capacity(28,29); and the revised Edmonton Symptom Assessment System (ESAS-r) for symptom measurement(30,31).

     

    Implementation and iterative refinement

    Following the consolidation of the knowledge base, the platform was implemented and subjected to an iterative refinement process, conducted sector by sector in cycles of approximately one month. In each care setting, specialist nurses utilized the system in their daily practice, and operational adjustments were made based on observed usability and reported demands: (1) Inpatient Unit: adjustments made after one month of monitoring usage by 27 nurses; (2) Home Care: adjustments performed after scaling the system and one month of use by 6 nurses; and (3) Outpatient Clinic: adaptations made after scaling and one month of use by 4 nurses. Upon completing these initial refinement stages, platform access was released to the remaining nurses across the three care units.

     

    Data processing and analysis

    Through auditing, all Nursing Processes recorded on the PaliPEV platform between September 2024 and May 2026 were considered valid, with no records excluded during this period. Healthcare data were consolidated and processed in the Google Sheets® application, assisted by the generative artificial intelligence tool Gemini (Google LLC) in structuring formulas for counting, summing, and calculating completeness. Completeness was operationally defined as the percentage of Nursing Processes with duly completed NANDA-I diagnoses relative to the total number of records generated in the MAIN table during the analyzed period. The tool also provided support in preparing preliminary descriptive reports.

    All formulas and numerical values generated were individually reviewed and manually audited by the authors, who assume full responsibility for the accuracy of the data presented. Statistical analysis was descriptive, using absolute and relative frequencies.

     

    Ethical considerations

    The project was approved by the Research Ethics Committee of the National Cancer Institute (CEP/INCA) under Opinion No. 5.812.349 (CAAE No. 87834025.7.0000.5274), in strict compliance with Resolution No. 466/2012 of the Brazilian National Health Council (CNS) and the General Personal Data Protection Law — LGPD (Law No. 13.709/2018).

    The analysis of care records (Nursing Processes on the PaliPEV platform) characterized the secondary use of pre-existing institutional routine data, with no direct contact or intervention with patients. Data were duly anonymized for analysis and publication purposes, in accordance with Article 7, item IV, of the LGPD (data processing for conducting studies by research entities) and meeting the criteria for waiving individual Informed Consent (IC), as provided for by CNS Resolution No. 466/2012 for research involving consolidated databases of minimal risk.

     

    RESULTS

    The resulting knowledge base comprises 31 NANDA-I nursing diagnoses distributed across six priority clinical domains (Table 1), mapped to NOC Outcomes and NIC Interventions—differentiating the procedure performed by the healthcare team during care delivery from the prescription intended for the subsequent nurse—categorized into Kolcaba’s four dimensions of comfort.

    Following audit, 36,448 valid Nursing Processes were identified, distributed across the three care settings and corresponding to 3,193 medical records (unique patient IDs). The system automatically processed 71,969 associations of the diagnosis → outcome → procedure → prescription type, achieving a NANDA-I taxonomy completeness exceeding 99.7% across all settings (Table 2). The data presented in Table 2 were consolidated as detailed in the Data processing and analysis subsection.

     

    Table 1 – Distribution of the 31 NANDA-I diagnoses by clinical domain. Rio de Janeiro, RJ, Brazil, 2026

    
      
        
        
      
      
        
          	
            Clinical domain

          
          	
            Representative examples

          
        

        
          	
            Comfort

          
          	
            Impaired physical comfort (00380); Chronic pain (00255); Acute pain (00132); End-of-life comfort syndrome (00342)

          
        

        
          	
            Safety and protection

          
          	
            Risk for adult falls (00303); Impaired skin integrity (00046); Risk for impaired skin integrity (00047); Risk for infection (00004); Risk for aspiration (00039); Risk for bleeding (00374)

          
        

        
          	
            Activity and functionality

          
          	
            Impaired physical mobility (00085); Walking ability (00365); Self-care (00331); Sleep (00337); Ineffective breathing pattern (00032)

          
        

        
          	
            Elimination

          
          	
            Impaired bowel elimination (00344); Diarrhea (00424); Urinary elimination (00016); Inadequate fluid volume (00421)

          
        

        
          	
            Coping and psychosocial aspects

          
          	
            Excessive anxiety (00400); Acute confusion (00128); Health self-management (00276); Body image (00497); Spiritual well-being (00454); Resilience (00210); Psychological comfort (00379)

          
        

        
          	
            Nutrition, symptoms, and support

          
          	
            Nausea (00384); Excess fluid volume (00026); Caregiver burden (00366); Support network (00358); Self-esteem (00482)

          
        

      
    

    Source: Prepared by the authors, 2026.

     

    Table 2 – Automatically generated NANDA-NOC associations according to the main diagnoses. Rio de Janeiro, RJ, Brazil, 2026 (n = 71,969)

    
      
        
        
        
        
      
      
        
          	
            NANDA-I Diagnosis

          
          	
            NOC Outcome (automatic)

          
          	
            Domain

          
          	
            n associations

          
        

        
          	
            Impaired physical comfort (00380)

          
          	
            Comfort status

          
          	
            Comfort

          
          	
            19,765

          
        

        
          	
            Risk for adult falls (00303)

          
          	
            Safe care environment

          
          	
            Safety

          
          	
            6,521

          
        

        
          	
            Impaired skin integrity (00046)

          
          	
            Tissue integrity

          
          	
            Safety

          
          	
            5,918

          
        

        
          	
            Impaired physical mobility (00085)

          
          	
            Mobility

          
          	
            Functionality

          
          	
            4,626

          
        

        
          	
            Ineffective breathing pattern (00032)

          
          	
            Respiratory status

          
          	
            Functionality

          
          	
            4,512

          
        

        
          	
            Excessive anxiety (00400)

          
          	
            Anxiety level control

          
          	
            Psychosocial

          
          	
            3,509

          
        

        
          	
            Impaired bowel elimination (00344)

          
          	
            Bowel elimination

          
          	
            Elimination

          
          	
            3,218

          
        

        
          	
            Remaining 24 diagnoses

          
          	
            —

          
          	
            Varied

          
          	
            23,900

          
        

        
          	
            Total

          
          	
            —

          
          	
            —

          
          	
            71,969

          
        

      
    

    Source: Prepared by the authors, 2026.

     

    Reach of the strategy

    The care strategy was complemented by the PaliEducativa educational platform, aimed at staff training, which recorded 35,876 visits and issued 2,280 certificates during the analyzed period.

    PaliEducativa supported the teaching-learning process of the Nursing Process among the institution’s nurses. Following implementation, care activities began to be guided by the data generated on the PaliPEV platform—both through observed clinical outcomes and the management of analyzed data—demonstrating the full integration of the knowledge base into the teams' daily practice.

     

    DISCUSSION

    This study described the development of the PaliPEV platform, a computational clinical rule system designed for decision support in the Nursing Process in Palliative Oncology Care, implemented in a real-world production environment (AppSheet®/Google LLC) and utilized by 37 nurses across three care settings, without constituting a formal validation study.

    Regarding documentation completeness, the results achieved with PaliPEV—which reached a NANDA-I taxonomy completeness exceeding 99.7% across 36,448 Nursing Processes—surpass the rates reported in the international literature for electronic nursing documentation systems. A study conducted in three Australian metropolitan hospitals identified an average completion rate of 78.4% for the nursing admission form across 37,512 admissions, ranging from 70.9% to 91.2% depending on the hospital unit(32). This divergence suggests that integrating the computational rule engine directly into the workflow—by suggesting diagnosis, outcome, procedure, and prescription at the moment of documentation—contributes more effectively to documentation completeness than the mere digitization of forms without active decision support.

    A core methodological strength of the platform is its explicit theoretical grounding: the operationalized Nursing Process is based on Wanda Horta’s Theory of Basic Human Needs(1), while prescriptions are organized according to the dimensions of Katharine Kolcaba’s Comfort Theory (physical, psychospiritual, environmental, and social)(20). The integration between standardized classification systems (NANDA-I, NOC, and NIC) and nursing theories within the rule engine represents an innovation compared to systems that apply standardized terminologies in isolation, ensuring that automatically generated care plans address the multidimensional needs of patients in palliative care.

    In alignment with international experiences, PaliPEV shares with systems such as Psy-KBCDSS and Ped-NKB-Hyperthermia a knowledge base structured on standardized taxonomies and expert knowledge(9-11). However, it stands out in three fundamental aspects: simultaneous grounding in two nursing theoretical frameworks as organizing axes for the entire Nursing Process, rather than for a single specific diagnosis; explicit distinction between procedure (performed during care delivery) and prescription (intended for the subsequent shift), ensuring continuity of care across teams and care settings; and a substantial scale of utilization in a real clinical care setting—totaling 36,448 Nursing Processes applied to 3,193 patients—surpassing typical pilot-study volumes reported in the literature.

    As an added advantage, choosing development within a low-code environment enabled expert nurses to build the system without requiring a dedicated IT	 team, meeting the demand for democratizing and expanding access to these technologies in budget-constrained institutions(6-8). Conversely, as a common limitation of such initiatives, none of these experiences—including PaliPEV—reports formal validation of the mappings between diagnoses and outcomes by an external panel with calculation of the Content Validity Index (CVI).

    For clinical practice, the platform connects assessment, diagnosis, planning, and prescription into a continuous workflow, reducing the fragmentation often observed in paper-based or unguided Nursing Process documentation. Regarding patient safety, automated scoring for the Braden and Morse scales(24-27) and clinical threshold alerts (VAS ≥ 7, KPS ≤ 30, anxiety ≥ 5, and constipation ≥ 3 days) facilitate early identification of risks for pressure injuries, falls, and symptom exacerbation, offering potential to anticipate interventions in a palliative oncology population highly vulnerable to these outcomes. Concerning documentation, differentiating between procedure and prescription ensures traceability and continuity of care across nurses and shifts. For professional decision-making, the system preserves nursing autonomy by suggesting rather than imposing diagnoses, procedures, and prescriptions—leaving the final decision to the nurse—thus maintaining clinical judgment as the central element of care, backed by computational support.

    The architecture composed of four relational tables, with explicit separation between the knowledge base and clinical care records, allows for independent updating of the theoretical base without compromising historical data—an essential attribute in rule-based systems(5). The symmetric replication across the COMBINATION and 2nd COMBINATION tables reflects the clinical reality of palliative care patients, who frequently present multiple simultaneous human responses.

    The PATIENTS module provides oncological diagnosis, disease progression, allergies, and comorbidities prior to initiating consultation, operationalizing the principle of providing contextual information at the point of decision-making(5). The PROGRESS/PRESCRIBE module, organized chronologically by date, facilitates longitudinal tracking indispensable in palliative care. The participatory development model—in which nurses themselves acted as agents in formalizing clinical knowledge and in iterative usability refinement—formed a co-design process aligned with best practices for technological innovation in healthcare(6).

    As external recognition of its relevance and the innovative nature of the proposal, the institution progressively advanced through the Bronze, Silver, and Gold levels of the PRO-SAE-PE Quality Certification Program, awarded by the Regional Nursing Council of Rio de Janeiro (Coren-RJ), achieving Gold status in April 2026(33). This certification attests to excellence in operationalizing the Nursing Process within the hospital in compliance with COFEN Resolution No. 736/2024(3), reinforcing the relevance of institutional indicators as complementary evidence of the PaliPEV platform's development.

    Limitations of this study include the system's development and validation within a single center (INCA/HC IV), restricting generalizability to other palliative oncology services, particularly those with different IT infrastructure, care profiles, or organizational cultures; the lack of direct comparison with alternative computational systems; and the absence of formal validation of NANDA-I–NOC linkages by an external panel applying the CVI, which stands as a priority for future research.

    Additionally, low-code environments present scalability constraints for massive data volumes significantly exceeding those observed. Platform performance remains dependent on the quality and accuracy of nurse documentation, as the system does not replace clinical judgment during data entry. The knowledge base requires periodic updates to align with revisions in NANDA-I, NOC, and NIC taxonomies and evolving evidence in palliative oncology care. Finally, the platform currently lacks interoperability with the institutional electronic health record or other health information systems.

    Currently, systematic structuring of baseline assessment data—anamnesis, physical examination, and Braden and Morse scale scores—and free-text records is underway to inform a predictive artificial intelligence model. This model will be capable of suggesting nursing diagnoses, expected outcomes, procedures, and prescriptions, complementing the deterministic rule engine currently in use. Development of this predictive model has already begun alongside the continuous consolidation of the robust, structured, and clinically curated database that underpins it.

     

    CONCLUSION

    This report described the iterative development of the PaliPEV platform, a computational clinical rule system for decision support in the Nursing Process in Palliative Oncology Care, implemented in a real-world production environment and initially utilized by 37 nurses across three care settings.

    The integration of NANDA-I, NOC, and NIC taxonomies with Kolcaba’s Comfort Theory in structuring the knowledge base, combined with a relational architecture featuring separation of concerns and participatory co-design led by specialist nurses, represents a significant methodological contribution to nursing informatics.

    The processing of 71,969 automatic associations—generated by the deterministic rule engine described in the Computational rule engine subsection—and the achievement of NANDA-I taxonomy completeness exceeding 99.7% (calculated as established in the Data processing and analysis subsection) demonstrate the technical feasibility of constructing and operationalizing the system within a real-world context of the Brazilian Unified Health System (SUS)—noting that this did not constitute a formal evaluation of operational feasibility, which would require a specific methodological design with predefined outcome criteria.

    Finally, the structured and clinically curated database resulting from this innovation provides the fundamental substrate for the ongoing development of machine learning models and future data mining in nursing.
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