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ABSTRACT

Objective: To analyze Primary Health Care nurses’ perceptions regarding an artificial intelligence-based clinical decision support system, identifying
implementation challenges and barriers. Method: A qualitative study conducted through face-to-face semi-structured interviews in the workplace with 20
nurses. The interview recordings were transcribed and subjected to thematic content analysis, as proposed by Bardin. Results: Three categories were
identified: Perception of the system and its impact on clinical practice, highlighting the tool’s potential to support clinical reasoning, qualify the Nursing
Process, and standardize documentation; Barriers and challenges in the implementation and use of the system, highlighting difficulties related to the lack of
interoperability, technological infrastructure limitations, and increased workload; and Suggestions for improvement and future recommendations, pointing
to the need for system integration, usability enhancements, and strategies that favor its incorporation into Primary Health Care workflows. Conclusion:
Artificial intelligence-based systems show potential to support clinical practice in Primary Health Care; however, their effective incorporation depends on
system integration, investments in digital infrastructure, and implementation strategies aligned with the organizational context.

Descriptors: Primary Health Care; Nursing Process; Nursing Records; Artificial Intelligence; Clinical Decision Support Systems; Qualitative Research.

RESUMO

Objetivo: Analisar as percepcoes de enfermeiros da Atencdo Primdria a Satide sobre um sistema de apoio a tomada de decisao clinica baseado em inteligéncia
artificial, identificando desafios e barreiras de implementagdo. Método: Estudo qualitativo realizado por meio de entrevistas semiestruturadas presenciais,
no ambiente de trabalho, com 20 enfermeiros. As gravagdes das entrevistas foram transcritas e submetidas a andlise de contetido temdtica, conforme
proposto por Bardin. Resultados: Foram identificadas trés categorias: Percepgdo sobre o sistema e seu impacto na prdtica clinica, destacando o potencial da
ferramenta para apoiar o raciocinio clinico, qualificar o Processo de Enfermagem e padronizar os registros; Barreiras e desafios na implementagao e no uso
do sistema, evidenciando dificuldades relacionadas a auséncia de interoperabilidade, a limita¢des de infraestrutura tecnoldgica e ao aumento da carga de
trabalho; e Sugestdes de melhoria e recomendacdes futuras, que apontam para a necessidade de integragdo entre sistemas, aprimoramentos na usabilidade e
estratégias que favorecam sua incorporac@o aos fluxos de trabalho na Atengdo Primdria a Saide. Conclusiio: Sistemas baseados em inteligéncia artificial
apresentam potencial para apoiar a pratica clinica na Aten¢do Primdria a Satde; contudo, sua incorporagao efetiva depende da integragdo de sistemas, de
investimentos em infraestrutura digital e de estratégias de implementagdo alinhadas ao contexto organizacional.

Descritores: Atengéio Primdria a Sadde; Processo de Enfermagem; Registros de Enfermagem; Inteligéncia Artificial; Sistemas de Apoio a Decisdes Clinicas;
Pesquisa Qualitativa.

RESUMEN

Objetivo: Analizar las percepciones de enfermeros de la Atencion Primaria de Salud sobre un sistema de apoyo a la toma de decisiones clinicas basado en
inteligencia artificial, identificando desafios y barreras para su implementacién. Método: Estudio cualitativo realizado mediante entrevistas semiestructuradas
presenciales, en el entorno laboral, con 20 enfermeros. Las entrevistas fueron grabadas, transcritas y sometidas a un andlisis de contenido tematico, conforme
a lo propuesto por Bardin. Resultados: Se identificaron tres categorias: Percepcion sobre el sistema y su impacto en la practica clinica, destacando el
potencial de la herramienta para apoyar el razonamiento clinico, cualificar el Proceso de Enfermeria y estandarizar los registros; Barreras y desafios en la
implementacién y el uso del sistema, evidenciando dificultades relacionadas con la ausencia de interoperabilidad, las limitaciones de la infraestructura
tecnoldgica y el aumento de la carga de trabajo; y Sugerencias de mejora y recomendaciones futuras, que sefialan la necesidad de integracion entre sistemas,
mejoras en la usabilidad y estrategias que favorezcan su incorporacién a los flujos de trabajo en la Atencién Primaria de Salud. Conclusion: Los sistemas
basados en inteligencia artificial presentan potencial para apoyar la préctica clinica en la Atencién Primaria de Salud; sin embargo, su incorporacién
efectiva depende de la integracion de los sistemas, de inversiones en infraestructura digital y de estrategias de implementacién alineadas con el contexto
organizacional.

Descriptores: Atencion Primaria de Salud; Proceso de Enfermeria; Registros de Enfermeria; Inteligencia Artificial; Sistemas de Apoyo a Decisiones
Clinicas; Investigacioén Cualitativa.
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What is already known:

« Artificial intelligence-based clinical decision support
systems show potential to support clinical reasoning in
Primary Health Care.

* Barriers related to technological infrastructure, interoper-
ability, and workflow integration hinder the incorporation
of these technologies.

* Evidence regarding Primary Health Care nurses’ percep-
tions of the use of artificial intelligence-based systems
remains limited.

What this article adds:

* Nurses recognize that artificial intelligence-based sys-
tems can strengthen clinical reasoning, support the Nurs-
ing Process, and standardize care documentation.

* The lack of interoperability between systems and the
increased workload were identified as relevant barriers to
the implementation of the technology in Primary Health
Care.

* The incorporation of artificial intelligence-based systems
depends on usability improvements, platform integration,
and strategies aligned with the organizational context of
health services.

INTRODUCTION

Primary Health Care (PHC) serves as the main gateway
to the health system and plays a central role in care coordi-
nation, health promotion, and the longitudinal monitoring
of users. Within this level of care, nurses perform strategic
functions in organizing care, conducting nursing consul-
tations, and implementing the Nursing Process (NP), an
instrument that guides clinical reasoning, decision-making,
and care systematization. The proper use of the NP can
significantly contribute to qualifying care, as well as fa-
voring care continuity and strengthening evidence-based
practice!2.

The NP comprises interrelated stages that allow care
to be organized systematically; however, recent evidence
indicates that its execution in PHC still occurs partially or
incompletely. This scenario is influenced by factors such
as high care demand, work overload, time constraints, and
difficulties related to the structured recording of clinical
information, which compromises care documentation and
the quality of clinical decision-making®%.

Another challenge refers to the integration of standard-
ized nursing languages—such as NANDA International
(NANDA-I), Nursing Interventions Classification (NIC),
Nursing Outcomes Classification (NOC), and the Interna-
tional Classification for Nursing Practice (ICNP)—into the
health information systems used in services. In many PHC
contexts, electronic health records do not adequately ac-
commodate the stages of the NP, requiring manual records
or workarounds that increase the time dedicated to clinical
documentation and hinder the use of these tools as support
for clinical reasoning. The absence of structured systems to
support the recording and organization of this information
limits the clinical potential of the NP,

In this scenario, Artificial Intelligence (Al)-based Clin-
ical Decision Support Systems (CDSS) have been pointed
out as strategies to support health professionals in analyzing
clinical information and making decisions, contributing to
the identification of nursing diagnoses (ND), the recom-
mendation of interventions, and the organization of clinical
records. Studies indicate that the incorporation of these
tools can strengthen professional clinical reasoning and
support care practices in complex environments, such as
PHCU).

In view of this, SiSAPEC (Nursing Process Application
System in Care [Sistema de Aplicacdo do Processo de
Enfermagem no Cuidado]) was developed as a digital tool

designed to support the structured recording of NP stages
in PHC. The system was conceived to organize clinical
information, integrate standardized nursing languages, and
support nurses’ clinical reasoning during consultations, en-
abling the construction of a structured clinical database that
can subsidize the development of Al-supported CDSS, with
the potential to favor decision-making in clinical practice.

Furthermore, this system was made available to nurses
working in PHC services, linked to Family Health Strategy
(FHS) teams, for use in their professional practice. In this
context, the research focused on analyzing these profession-
als’ perceptions regarding the use of SiSAPEC in daily care
routines.

Despite the growing development of digital technolo-
gies aimed at supporting clinical practice, evidence re-
garding how nurses perceive the use of Al-based CDSS
in the PHC context remains scarce. Understanding these
perceptions is essential to identify challenges, barriers,
and potentials related to the implementation of these tech-
nologies in health services, thereby contributing to the
improvement of care provided to the population. Thus, this
study aimed to analyze PHC nurses’ perceptions regarding
an Al-based CDSS, identifying implementation challenges
and barriers.

METHOD
Study design

A qualitative study with an interpretive approach,
grounded in the constructivist paradigm, which recog-
nizes reality as socially constructed through individuals’
interactions and experiences. The research followed the
recommendations of the Consolidated Criteria for Report-
ing Qualitative Research (COREQ)!'?. This design was
chosen because it allows for an in-depth understanding of
nurses’ perceptions and experiences regarding the use of
Al-based CDSS in PHC.

Participant selection

Participants were selected among nurses working in
PHC in a municipality in southern Minas Gerais, Brazil,
who were linked to the Family Health Strategy (FHS). Non-
probabilistic convenience sampling was used, considering
the eligibility and availability of professionals during data
collection. Participants were approached in person by the
lead researcher at the FHS units where they worked in
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the aforementioned municipality. On that occasion, they
received detailed information about the objectives, proce-
dures, and ethical aspects of the research and, after due
clarification, were invited to participate in the study, at
which point their acceptance was verified.

Inclusion criteria were: nurses involved in care activi-
ties in FHS units during the research period, regardless of
their employment type (tenured, or contracted for a fixed
or indefinite period), provided they maintained an active
contractual link with the municipality until the conclusion
of data collection.

Nurses who temporarily worked as substitutes for other
professionals due to leaves of absence, vacations, or other
absences, those who performed exclusively managerial
functions, and professionals presenting health conditions
that precluded their continued participation were excluded.

In total, the municipality has 20 nurses linked to FHS
teams. Due to this population size, all professionals were
approached and invited to participate in the study. Follow-
ing the application of eligibility criteria, it was verified that
all professionals met the established requirements. Thus,
all accepted the invitation, with no refusals, exclusions, or
withdrawals during the data collection process.

Study setting

The study was conducted in a municipality in southern
Minas Gerais with full FHS coverage, where teams are
responsible for monitoring the population assigned to their
territories. The FHS units are distributed to serve different
geographic areas, ensuring access to basic health services,
promotion, prevention, and continuous care actions. In
total, the municipality has 20 FHS teams, in which nurses
perform care, managerial, and educational functions within
the scope of PHC.

The SisAPEC system

SisAPEC is a digital system developed and maintained
by the research team itself, consisting of a web interface
(React/TypeScript), a dedicated backend (Java Spring Boot),
and a structured database (MySQL), integrating the stan-
dardized languages NANDA-I, NIC, and NOC. The system
stores the history of all anamneses recorded per patient,
enabling the consultation of previous visits and supporting
the longitudinal monitoring of care over time. As a web
application, the system currently operates in online mode,
relying on an internet connection for real-time data record-
ing and processing; there is currently no offline version
available.

The diagnostic suggestion engine evolved from an initial
text search mechanism (Elasticsearch) to a supervised ma-
chine learning model (SisAPEC ML), whose development,
architecture, and validation are the subject of a specific
methodological study currently in preparation and are not
the focus of this qualitative article. Its architecture was
designed for future interoperability via the Health Level
Seven (HL7) standard, aiming at integration with the e-SUS
Citizen Electronic Health Record (PEC), and the system
follows the guidelines of the Federal Council of Nursing
(COFEN Resolution No. 736/2024). Figure 1 illustrates
the general architecture of the system.

Figure 1 — Architecture of the SiSAPEC system. Alfenas,
MG, Brazil, 2026
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Source: elaborated by the authors, 2026.

Data collection

Interviews were conducted individually by a single
researcher—a nurse, PhD, with experience in qualitative
research and expertise in digital health—with no direct hier-
archical relationship with the participants. Data collection
took place in December 2025, in reserved rooms within
the health units themselves, which ensured privacy and
appropriate conditions; only the researcher and the nurse
were present.

Data were collected through semi-structured interviews
conducted using a previously prepared script containing
open-ended questions designed to explore nurses’ percep-
tions regarding an Al-based CDSS in PHC.

The interview guide (Table 1) was previously vali-
dated for content by researchers with experience in the
topic. Subsequently, it underwent a pilot test with two
PHC nurses not linked to the FHS units of the municipality
under study, aiming to evaluate the clarity, relevance, and
organization of the questions. No changes were required
in the content of the final version, with only adjustments
made to the wording and sequence of the questions. During
data analysis, internal validation strategies were adopted,
including discussions among the researchers, in order to
minimize potential biases. It is noteworthy that the nurses
who participated in the pilot test were excluded from the
final sample. It should be clarified that, as they were not
linked to the municipality’s FHS teams—the population to
which access to SisSAPEC was restricted during the study
period—these professionals had had no prior contact with
the system, which ensured the suitability of the pilot test
for the validation objectives of the instrument used in data
collection.

Interviews were audio-recorded in MP3 format with the
participants’ authorization, ensuring fidelity in recording
the information, and were subsequently transcribed in full
by two researchers. There was no need for additional inter-
views, as the information obtained in each encounter and
with each nurse was considered sufficient for the research
objectives. The average duration of the interviews was
approximately 30 minutes. Furthermore, data collection
included all 20 eligible nurses, so the definition of the num-
ber of participants was determined by the total inclusion of
the study population.
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Table 1 — Final version of the script for conducting semi-structured interviews. Alfenas, MG, Brazil (n=20)

How many years of experience do you have as a nurse in PHC?

What is your PHC unit of practice?

What is your level of familiarity with digital systems and health information technology? (None / Basic / Intermediate / Advanced)

Did you receive any specific training to use SiSAPEC? If so, how do you evaluate the quality of this training?

What difficulties did you encounter when using SisAPEC to record the Nursing Process?

In your opinion, did SisAPEC help improve the quality of Nursing Process documentation? In what way?

notice this improvement?

Did you notice any improvement in efficiency (execution time) when documenting records using SisAPEC? In what way did you

Which SisAPEC features do you consider most useful in clinical practice?

Is there any feature or characteristic of the system that you would like to see improved or modified?

What challenges did you encounter during the implementation of SisAPEC in your unit?

changes?

Did you notice any impact on the organization of the team’s work during the system’s implementation? If so, what were these

resistance?

Was there any resistance from the team or difficulties in adapting to the use of the system? If so, what were the causes of this

How do you evaluate the technical support offered during the implementation of SisAPEC?

What technological barriers did you encounter while using SisAPEC?

Do you believe that SisAPEC met your expectations as a support tool for the Nursing Process? Why?

PHC?

What suggestions would you give to overcome the barriers and challenges encountered and facilitate the full adoption of SisAPEC in

In your opinion, how could the use of SisAPEC be enhanced to better meet the needs of PHC nurses?

Would you like to add any additional comments about your experience with SiSAPEC or suggestions to improve its implementation?

Source: elaborated by the authors, 2026.

It should be noted that, because it corresponds to all
nurses linked to the municipality’s FHS teams (n=20), the
sample was characterized by census inclusion rather than
a sampling process conducted until theoretical and data
saturation. Information sufficiency was evaluated by the
repetition and convergence of contents obtained among
the accounts presented during the interviews, a criterion
consistent with designs that encompass the total population
of the studied context.

Data analysis

Recordings were submitted to Gemini AI'" support
for the initial audio transcription; a tool used exclusively
for operational support and were subsequently reviewed
manually by the researchers to check for fidelity to the
original content and to perform spelling corrections of the
statements without altering their meaning. Prior to submit-
ting the audios to the tool, any elements that could identify
participants were removed, in compliance with the princi-
ples of confidentiality and data protection. The analysis was
conducted by two researchers who performed independent

and repeated readings of the empirical material, followed
by periodic meetings to discuss interpretations, refine an-
alytical categories, and build consensus as a strategy to
strengthen methodological rigor.

Content Analysis proposed by Bardin!?) was adopted,
developed through the stages of pre-analysis, material
exploration, and treatment of results with inference and
interpretation. In the pre-analysis phase, floating reading of
the transcripts was performed to familiarize with the corpus
and define the units of analysis. In the material exploration
stage, units of record and units of context were identified,
from which thematic coding of the data was carried out.

Initial codes were grouped by similarity, originating
categories and subcategories that structured the cores of
meaning. Themes emerged inductively and were refined
through constant comparison and discussion among the
researchers, ensuring consistency and traceability. The
analysis was conducted manually, with validation of the
transcripts by the participants. Following this step, the cat-
egories and subcategories were systematized to subsidize
the interpretive synthesis of the results, whose thematic
organization is presented in Table 2.

Table 2 — Definitive categories and subcategories for the analysis of the interviews. Alfenas, MG, Brazil (n=20)

Category

Subcategories

Category 1: Perception of the system and its impact on
clinical practice

1.1 Qualification of the Nursing Process and documentation
1.2 Tool supporting clinical reasoning and decision-making
1.3 Satisfaction and expectations with the tool

Category 2: Barriers and challenges in the implementation
and use of the System for the Application of the Nursing
Process in Care (SisAPEC)

2.1 Structural and infrastructural barriers
2.2 Organizational and workflow barriers
2.3 Individual and usability barriers

Category 3: Suggestions for improvement and future rec-
ommendations

3.1 Interoperability as a top priority
3.2 Enhancement of technology and features
3.3 Strengthening of organizational support and digital culture

Source: elaborated by the authors, 2026.
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Interview excerpts presenting similar content were
grouped into common categories whenever convergence
of meaning was identified among the testimonies. Subse-
quently, the former categories, accompanied by the respec-
tive interview excerpts, were organized and systematized
in Microsoft Word®, a stage in which the description of
the findings was performed. The results were interpreted
in light of the sociotechnical perspective, considering the
interaction between professionals, technologies, and the
organizational context.

The characterization of the participants was performed
based on the tabulation of sociodemographic and profes-
sional variables, being analyzed descriptively and presented
in a table.

Ethical aspects

The research was approved by the Research Ethics
Committee of the Federal University of Alfenas (UNIFAL-
MG), under opinion no. 7,713,416 and CAAE:
88887025.2.0000.5142. All participants signed the In-
formed Consent Form, and the participating units autho-
rized the study by signing the Institutional Agreement
Term. Furthermore, study participants were identified by
alphanumeric codes (EO1, E02, E03, and so on) to preserve
anonymity and ensure the confidentiality of the information.

RESULTS

The study included 20 nurses linked to the FHS units
of the municipality, comprising 19 females (95.0%) and
one male (5.0%). Participants’ ages ranged from 28 to 64
years, and their length of experience in PHC ranged from
three months to 25 years. Regarding academic background,
one participant held only an undergraduate degree (5.0%),
14 had lato sensu postgraduate specializations (70.0%),
and five held stricto sensu postgraduate degrees (25.0%),
including four master’s degrees and one doctorate. Re-
garding familiarity with digital systems, two participants
reported an advanced level (10.0%), seven intermediate
(35.0%), seven basic (35.0%), and four declared no famil-
iarity (20.0%).

Content analysis revealed a complex scenario struc-
tured into three thematic categories. The categories and
their respective subcategories, detailed below, highlight the
duality of professionals’ experiences with the implemented
CDSS.

Category 1: Perception of the system and its impact on
clinical practice

This category groups perceptions regarding the quality,
usefulness, and impact of SisAPEC on professional daily
routines. The overall evaluation is markedly positive, with
the tool predominantly viewed as a powerful resource for
qualifying care and improving nurses’ workflow.

Subcategory: Qualification of the Nursing Process and
documentation

Participants were unanimous in stating that SiSAPEC el-
evated the quality of documentation. The tool was described

CEIT]

as promoting "more complete”, "centralized”, "detailed”,
and "comprehensive" documentation compared to previous
methods. The system was perceived as an inducer of the
rigorous application of the NP, encouraging a more system-
atic and standardized assessment, which could optimize
completion time and reduce documentary overload.

...nothing is missing. The questions are much more
in-depth. Our manual report falls short of informa-
tion. (E3)

Um... so that the information is centralized, right? We
can, um... quickly view what was done... (E18)

...it is more complete, it gives you more visibility with
the patient. (E7)

Subcategory: Tool supporting clinical reasoning and
decision-making

SisAPEC was consistently identified as a facilitator
of clinical reasoning. Its structure, which guides nurses
through the stages of the NP, contributed to organizing
thought and grounding decisions. The diagnostic sugges-
tion feature was particularly valued, being described as a
resource that "makes it easier by suggesting terms" (E11)
and supports the agile identification of problems.

...describes what is happening and generates a diagno-
sis. It helps us think. (E2)

Because it came to, um... standardize documenta-
tion, right? We follow the diagnosis and intervention
there. This helps our clinical practice in an organized
way. (E18)

...for example, based on your anamnesis it suggests
diagnoses, suggests diagnoses... It became much eas-
ier... (E7)

...before everything was on paper, sometimes the hand-
writing didn’t help. Now it’s there, standardized. (E20)

Subcategory: Satisfaction and expectations with the
tool

Overall satisfaction with the system—including the
training and technical support received—was exceptionally
high. Nurses expressed that SisSAPEC met and, in some
cases, exceeded expectations, with evaluations such as
"excellent" and "fast”. Future expectations are optimistic
regarding the consolidation of the system as a standard
tool, integrated with other platforms and used by the entire
health team. Thus, it is estimated that the technology will
promote better utilization of working time, contributing to
well-being in the work environment. It should be clarified
that, for the purposes of this subcategory, satisfaction with
technical support was considered a constituent part of the
user experience, as it is provided by the team responsible
for the system itself.

From zero to 10, I give it a 10. It met expectations very
well. (E9)

Technical support, from zero to 10, is a 10. Because
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whenever I had doubts, my doubts were resolved. Some-
times it was a matter of my own understanding, but I
always had good support and they always attended to
me when I needed it. (E14)

It met expectations yes, because it is something we al-
ready need to do. It helps visualize the nursing process
and document better. (E16)

Very good, because every question we had, you an-
swered. (El)

Category 2: Barriers and challenges in the implementa-
tion and use of SisSAPEC

This category gathers the obstacles faced by profes-
sionals. The barriers identified are mostly structural and
organizational in nature, transcending the intrinsic qual-
ity of SisAPEC, and may impact occupational stress and
quality of life at work.

Subcategory: Structural and infrastructural barriers

The lack of adequate infrastructure emerged as a re-
curring challenge. Problems such as "unstable internet”, a
shortage of computers, and the absence of suitable rooms
for consultations were pointed out as factors limiting the
effective use of the system and professional performance.
In the accounts, the difficulty concentrates on connection
availability—complete absence in certain units or frequent
interruptions—with no mention of speed as a limiting
factor.

In the rural unit, the biggest difficulty is the internet.
We don’t have internet there. So, I have to do the entire
nursing consultation, take notes on paper, and then
migrate to SiSAPEC and Viver. (E8)

...there is no internet in the room. (E11)

...because here, in my unit, we are left without internet
very often. (ES)

Our actual barrier problem is the internet issue, right?
Sometimes we are making an entry and the internet
drops... (E17)

Subcategory: Organizational and workflow barriers

This subcategory represents the critical core of orga-
nizational challenges. The main barrier is the lack of
interoperability between SiSAPEC and legacy systems,
such as the e-SUS Citizen Electronic Health Record (PEC).
This gap generates the most vehement complaint: duplica-
tion of work, which forces professionals to record the same
information in multiple systems. This factor, added to the
chronic shortage of time in the PHC routine and the low
engagement of the multiprofessional team, aggravates the
nurse’s work overload.

...we have two systems. This already overloads us. (E3)

[ think our lack of time. I think it’s a lot of lack of time
really. (E19)

...time management, because everything revolves
around us. (E2)

The main difficulty was the issue of time... (E12)

Subcategory: Individual and usability barriers

Despite general good usability, initial adaptation diffi-
culties associated with the learning curve were reported.
Low computer literacy was cited as a personal obstacle
by some professionals. Punctual technical instabilities,
although understood as part of a pilot phase, generated
frustration and potential reduction in motivation. There is
coherence between these barriers and the digital familiarity
profile of the sample, in which four participants (20.0%)
declared having no prior familiarity with digital systems.

..difficulty is knowing how to handle it really, use the
computer. (E10)

...it takes me a while to learn when it’s computer-related
you know?! (E13)

So, I am a bit slow with computers, but little by little
I'm learning. (E7)

...generally speaking, the technological part itself, know-
ing how to use the computer. (E4)

Category 3: Suggestions for improvement and future
recommendations

This category consolidates nurses’ proposals to im-
prove SisAPEC, reflecting the desire to see the tool evolve
from a pilot project into a consolidated institutional policy
capable of reducing work overload and qualifying care. It
is emphasized that the reduction of overload constitutes
an expectation to be achieved after overcoming data du-
plication, rather than a consolidated reality in this initial
phase.

Subcategory: Interoperability as a top priority

The most emphatic and unanimous suggestion was
the need for full integration of SisSAPEC with e-SUS and
other systems, aiming at a unified workflow that eliminates
rework and documentary overload.

...the dream is for one to link to the other. (E1)

...another thing would be to link the systems to do just
one job, for the two to talk to each other. (E16)

...integrate more with other systems, right? With the
state system or with private laboratories, right? So, we
don’t have to keep typing test results that are already
ready somewhere else. (E18)

Subcategory: Enhancement of technology and features

Technological suggestions focus on optimizing system
use, including the enhancement of Al to suggest not only
nursing diagnoses, but also interventions and expected out-
comes. There is strong demand for mobility, with versions
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for tablets or mobile phones, offline operation, and voice
commands, aiming at greater agility and productivity in
the NP.

...use during home visits. Use on mobile phone. Record-
ing/voice option. It would be faster. (ET)

...proceed with the development of automatic associa-
tion between diagnosis, NIC, and NOC. In the future,
integration with Al to automatically suggest these ele-
ments. (E11)

...it needs to improve this on the voice command is-
sue. (E15)

...the NIC, NOC part. I think that makes it difficult, we
have to keep searching. (E6)

Subcategory: Strengthening of organizational support
and digital culture

Finally, professionals recommend greater involvement
of management in improving infrastructure and expand-
ing the use of the system to the entire health team. The
transition of SisSAPEC from an isolated initiative to an insti-
tutional policy is pointed out as fundamental for long-term
sustainability and the promotion of occupational well-being.

...implementation must come from the top. Just like
E-SUS PEC, institutional order facilitates adoption... 1
think management support... not just the demand for
nurses to be entering data, but them showing commit-
ment as well. (E2)

...if we had a tablet. If the city hall gave us a tablet,
because then we wouldn’t need to sit at the computer
and fight over it, the single computer is mine and the
two nursing technicians. (E9)

I think investment in infrastructure, right? Quality
internet and new computers. (E18)

DISCUSSION

The central paradox lies in the fact that a tool created
to optimize work ended up increasing nurses’ workload.
This result must be analyzed considering the recent start
of SisAPEC’s implementation (three months), a period
marked by professional adaptation and operational adjust-
ments. Literature demonstrates that the introduction of
digital health systems often generates initial overload before
producing sustainable gains(3-14).

The duplication of records between SisAPEC and the
Citizen Electronic Health Record (PEC) was pointed out as
arelevant barrier by nurses, contradicting the expectation
that artificial intelligence-based systems reduce administra-
tive burden!3-19) This finding indicates that SisAPEC has
not yet reached technological maturity regarding interoper-
ability.

The system was conceived with an interoperable ar-
chitecture, grounded in standards such as Health Level
Seven (HL7), for secure data integrationm'lg). However,
this integration still depends on the tool’s stabilization,
and the observed overload reflects a transitory effect of

the initial phase, which tends to recede with professional
familiarization®-2D),

Connectivity dependency, already clarified in the
methodology section, helps explain why the barrier reported
by participants concentrates on internet availability—rather
than speed—reinforcing the relevance of investments in
digital infrastructure in FHS units, especially in rural areas
and hard-to-reach locations. The demand for an offline ver-
sion, evidenced in Category 3, represents a user proposal to
circumvent this limitation, rather than an attribute currently
available in the system.

Despite the higher perceived burden, nurses reported
high satisfaction with SisAPEC’s usability, indicating that
the overload stems from the temporary lack of integra-
tion with other systems, characterizing "poor systemic
usability">>?3_ Record duplication thus constitutes a tran-
sitory implementation challenge. With interoperability
based on the HL7 standard, it is expected to eliminate this
hurdle, reduce administrative burden, qualify the NP, and
expand the time dedicated to care in PHC.

In this sense, interoperability enabled by HL7 tends
to expand, above all, access to the clinical history already
recorded in PEC, avoiding the re-typing of information and
supporting care continuity, respecting the limits imposed
by the General Personal Data Protection Law®* regarding
access to and use of sensitive health data. This integra-
tion finds support in the Minimum Data Set provided by
the Ministry of Health, which establishes parameters for
the standardized sharing of clinical information between
systems®.

Furthermore, the system demonstrates a positive im-
pact on clinical practice by structuring data and supporting
diagnostic reasoning, favoring the application of the NP
and improving documentation quality, in line with previous
evidence on CDSS®®. The nursing diagnosis (ND) sug-
gestion feature, based on recorded anamnesis and physical
examination data, stood out as one of the main elements
supporting clinical reasoning.

It is important to mention that this support occurs
through the analysis of information entered by the nurse,
correlating it with NANDA-I taxonomy NDs and suggesting
those compatible with the identified findings. In addition,
for the suggested diagnoses, the system presents nursing
interventions grounded in NIC and expected outcomes
according to NOC. Thus, artificial intelligence acts as sup-
port for clinical decision-making, organizing and relating
information to subsidize professional judgment without
replacing it. The predictive model underlying this feature
is detailed in a specific methodological study.

Participants reported that the system contributes to the
organization of clinical information, assists in problem iden-
tification, and confers greater agility to decision-making
by suggesting terms and guiding the construction of NDs.

Support for clinical reasoning represents an advance in
consolidating the NP in PHC, historically marked by under
documentation and the absence of formal diagnoses®’-2%,
Such findings converge with international evidence that
structured digital tools strengthen clinical thinking and mit-
igate intuitive or fragmented practices®*-3?, indicating that
SisAPEC, even generating transitory overload, promotes
gains in the rigor and completeness of the NP.
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The analytical corpus did not evidence the perception
of algorithmic bias by nurses, which indicates that current
challenges are of a more basic nature. Even so, the absence
of perception does not eliminate the risk, since algorithms
can generate or amplify inequalities when based on non-
representative data®!3¥. The World Health Organization
(WHO) recommends continuous audits and bias monitoring
throughout the entire lifecycle of artificial intelligence in
health®¥,

The absence of this topic in the accounts points to
two warnings: the need to train professionals to recog-
nize algorithmic biases and to perform proactive audits,
although SisAPEC was conceived with ethical concerns
and strategies aimed at expanding data representativeness.
To mitigate this risk, the diagnostic suggestion engine (Sis-
APEC ML) incorporates a reweighting balancing strategy,
which assigns weights inversely proportional to sex fre-
quency and the frequency of each diagnosis during training,
reducing the favoring of majority groups and more fre-
quent diagnoses without relevant cost to global predictive
performance®?.

Complementarily, the tool incorporates an explain-
ability component based on the SHAP (SHapley Additive
exPlanations) method, which highlights, for each diagnostic
suggestion, the contribution of anamnesis responses, favor-
ing transparency and clinical validation by the nurse. These
technical solutions, detailed in the specific methodological
study on SisAPEC’s artificial intelligence engine, reinforce
the tool’s commitment to algorithmic equity, even in the
face of the absence of spontaneous mention in participants’
statements®%-37).

Although nurses do not report concern regarding algo-
rithmic biases, SiSAPEC already contemplates mechanisms
to mitigate them since its conception. This integration be-
tween ethical development, technical audit, and professional
training aligns with the guidelines of responsible gover-
nance of artificial intelligence in health®8-3%_ Thus, it can
be inferred that these issues dialogue with broad concerns
about technological governance, including the preservation
of professional autonomy—which should not be replaced,
but supported by technology—and the protection of clini-
cal data privacy, central aspects for the ethical and secure
implementation of CDSS in PHC.

Regarding nurses’ involvement in the design and integra-
tion of artificial intelligence, findings reveal that, although
they continuously participate in SiSAPEC’s construction
during the implementation phase, they still do not perceive
themselves as co-authors of the technology. In different
accounts, the understanding emerges that the system "was
developed just for the nurse" and remains "nurse-centered”,
both in operation and responsibility.

Paradoxically, this feeling coexists with testimonies
evidencing active and responsive participation in the de-
velopment process. One nurse synthesizes this dynamic
by stating that the system "is helping a lot”, "is getting
better and better”, and "listening to nurses”, highlighting
that "what we think is relevant is being included and also
excluded”, being seen as essential for properly completing
the medical record.

This panorama demonstrates that user contributions
already shape the tool in real time, although they are not

interpreted as formal participation in design. This dissocia-
tion between real and perceived participation is described
in the literature®” and can reduce the sense of belonging,
compromising the sustainable adoption of the system.

It is recognized that the identified perception does not
stem from the absence of participation, but from a de-
liberate implementation strategy. SisSAPEC was initially
validated to support the NP in PHC, focusing on nurses in
the first three months, in compliance with the guidelines of
the Federal Council of Nursing (COFEN)“#D,

Even so, professionals experience implementation as
top-down, which generates a feeling of isolation and re-
inforces the idea that the system is "just another task"
rather than a collective instrument, with coparticipation
being essential for engagement*?. As an interdisciplinary
technology in an initial phase, the inclusion of other pro-
fessionals tends to broaden a sense of belonging, distribute
responsibilities, and mitigate overload. In addition, by
standardizing the NP, SisSAPEC can promote greater equity
and care quality.

Howeyver, structural barriers, such as deficient infras-
tructure, can compromise equity by hindering access to
the system. Literature highlights that infrastructure con-
stitutes the essential foundation for digitization in PHC,
and its scarcity makes sustainable adoption unfeasible. In
middle-income countries like Brazil, these limitations gen-
erate digital inequalities between services, affecting care
equity®349).

The promotion of equity by SisAPEC depends on
overcoming these structural barriers and guaranteeing al-
gorithmic justice, since artificial intelligence systems can
reproduce biases when developed or validated with data that
lack representativeness of population diversity®?. In such
cases, recommendations for diagnoses, interventions, and
outcomes may present lower accuracy for certain groups,
influencing support for clinical reasoning. Thus, the con-
tinuous validation of SiSAPEC across different contexts
and population profiles is imperative to ensure its recom-
mendations are safe, equitable, and applicable to practice.

Demands for advanced features—such as automatic
suggestions based on NIC and NOC, mobile device use
(mobile), offline operation, and voice commands—reflect
professionals’ adherence and their expectation of techno-
logical evolution. Evidence points out that more predictive
CDSS adapted to mobile care reduce cognitive effort*>-46),

Such suggestions align with the trend of digital nurs-
ing focused on clinical decision support, with potential
to reduce care variability and strengthen adherence to the
NP7 The SisAPEC ML roadmap is tuned to this guide-
line and, by incorporating such resources, tends to mitigate
the identified time barrier.

The demand for voice commands and greater mobility
also responds to the problem of excessive time dedicated
to health documentation®®39 . Evidence indicates that
professionals spend an average of 1.84 hours daily on elec-
tronic health records, often outside working hours, in the
so-called "pajama time"®D.

Excessive administrative work compromises the work-
load and the quality of interaction with patients, generating
dissatisfaction and hindering the therapeutic bond®?. In
this scenario, Ambient Digital Scribing (ADS) technolo-
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gies, which employ artificial intelligence, Natural Language
Processing (NLP), and language models, emerge as promis-
ing alternatives by automating documentation in real time,
reducing the use of medical records outside working hours,
and increasing professional satisfaction®%-33,

Evidence with DAX Co-pilot points to a reduction in
documentation time and the incidence of burnout, with 78%
of clinicians reporting greater efficiency, which reinforces
the potential of these innovations to qualify records in
PHC®?. In response to this demand, SisAPEC is in the
final testing phase for the incorporation of voice commands
and automatic transcription. Furthermore, the demand
for mobile and offline versions underscores the need for
solutions that ensure equity and documentation continuity
in contexts of low connectivity™*.

In view of the above, the results allow for advances in
knowledge in the field by pointing out strategic implica-
tions for managers and professionals, highlighting interop-
erability as an essential requirement for the effectiveness
of digital innovations. The lack of integration increases
workload, hinders technological incorporation, and may
compromise care and organizational benefits. Thus, the
urgency of national interoperability guidelines, investments
in infrastructure, continuous training, and policies for the
safe development of artificial intelligence—guided by bias
auditing and algorithmic transparency—is reinforced.

The study presents limitations by involving nurses from
a specific context, which restricts generalization to other
PHC realities. In addition, it analyzes the initial imple-
mentation phase, and longitudinal studies are necessary to
monitor transformations, especially after the realization of
interoperability and the overcoming of record duplication.
Finally, by focusing exclusively on nurses, the study does
not contemplate the perspective of other professionals on
the team, pointing to the need for broader future research.

Another limitation refers to the absence of methodolog-
ical triangulation—such as the incorporation of direct ob-
servation or documentary analysis—a resource that would
enhance the interpretive robustness of the findings. Thus,
future investigations may combine triangulation strate-
gies and other theoretical-methodological frameworks to
strengthen the validity of the results.

CONCLUSION

The implementation of the SiSAPEC system, an artifi-
cial intelligence-based clinical decision support system in
PHC, simultaneously highlighted potentials and challenges
in nurses’ perceptions. These professionals recognized the
tool as a relevant resource for qualifying the NP, supporting
clinical reasoning, standardizing records, and contributing
to the organization of the work process.

However, its incorporation into a fragmented digital
ecosystem, marked by the lack of interoperability between
systems and infrastructure limitations, reveals major bar-
riers to its integration into daily practice. Under these
conditions, technology can generate duplication of records,

increased workload, and professional frustration, compro-
mising the sustainability of the innovation.

The results of this study indicate that the success of
digital transformation in health depends less on technolog-
ical sophistication and more on the effective integration
of digital solutions into workflows and the organizational
context of services. As a contribution, this study shows
that the adoption of artificial intelligence-based decision
support systems in PHC depends as much on technology
as on structural and organizational conditions that favor its
incorporation into professional practice, subsidizing the
development of these professionals’ activities.

Once structural barriers are overcome and a digitally
integrated culture of care is promoted, SiSAPEC presents
strong potential to strengthen nursing practice and con-
tribute to the qualification of PHC in Brazil. In this sense,
it is recommended that managers and policy makers pri-
oritize investments in connectivity, interoperability with
existing systems in the PHC network, and the digital training
of professionals. Future studies should evaluate the impacts
of SisAPEC on care outcomes and its implementation in
different contexts, primarily using other methodological
designs.
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