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Content validation for a clinical
decision support system in mastology
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ABSTRACT

Objective: To develop and validate the scientific content in mastology of 17 flowcharts as a knowledge base for a clinical decision
support system using conversational artificial intelligence for use in primary health care, through expert judgment and calculation
of the content validity index (CVI). Methods: This was a methodological content validation study that constitutes the first stage
of the doctoral project “Validation of an Electronic Clinical Decision Support System in Mastology”, aimed at general practitioners,
gynecologists, and nurses. The flowcharts were developed based on widely validated protocols prioritizing topics frequently
encountered in primary health care. Seven experts were selected according to objective criteria. Evaluation was performed using a
four-point Likert scale administered via Google Forms®. The CVI for each flowchart was calculated as the proportion of agreement
(“strongly agree” + “mostly agree”), with a cutoff point of 0.78 for panels of 6-10 experts. A thematic qualitative analysis of the
suggestions was also conducted. Results: All flowcharts achieved CVI=0.86, and 16 reached a CVI=1.00. Responses were concentrated
in agreement categories (42.9-100.0% “totally agree”), with a single instance of “totally disagree” (14.3%). Qualitative suggestions
were specific and focused on adding differential diagnoses, improving alignment with the Unified Health System protocols and
refining referral priorities. Conclusions: The flowcharts showed high content validity and constitute a reliable scientific knowledge
base for conversational artificial intelligence systems based on retrievalaugmented generation applied to breast diseases in primary
health care.
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INTRODUCTION

with a recent study reporting a 16% reduction in diagnostic

The hierarchy of the Unified Health System (SUS) stipulates that
the initial evaluation of breast changes in Primary Health Care
(PHC) be performed by general practitioners and nurses, who
are responsible for determining the initial course of action and
for the timely referral of suspicious cases to specialized care, in
accordance with the guidelines of the Brazilian National Cancer
Institute (INCA) for early breast cancer detection'?. In practice,
this structure can result in an overload of specialized services
due to excessive referrals of benign cases and, simultaneously,
delays in referring cases with a higher probability of malignancy,
with an impact on costs and survival outcomes®*. The use of
clinical decision support systems (CDSSs) based on artificial
intelligence (AI) has been shown to increase adherence to care
protocols and reduce rates of diagnostic and treatment errors,

errors and a 13% reduction in treatment errors in primary care®.

This validation is part of the doctoral project “Validation of
an Electronic Clinical Decision Support System in Mastology,”
whose objective was to develop a CDSS to support the deci-
sions of general practitioners, gynecologists, and nurses in
PHC in the context of mastology care. This article addresses
exclusively content validation with experts, describing the
number of rounds, consensus criteria, and calculation of the
content validity index (CVI), understood as scientific curation
and structuring of a database for use in retrieval-augmented
generation (RAG) architectures in conversational AL The pro-
cedures for developing the flowcharts, selecting experts, con-
ducting the rounds, and analyzing the CVI scores are detailed
in the Validation Methods section.
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The 17 clinical flowcharts prioritize situations frequently
encountered in primary care and training for the identification
and triage of findings suggestive of breast cancer, in line with
national recommendations for early detection and technical
parameters for diagnostic investigation in symptomatic women®.
Topics related to the management of breast cancer after diagno-
sis, during treatment, or follow-up were deliberately excluded, as
they fell outside the scope of primary care and required different
CDSS profiles and knowledge bases.

The flowcharts were constructed based on areview of clinical
guidelines, care protocols, and institutionally adopted technical
parameters, aiming to facilitate their subsequent formalization
into computable rules and objects for integration into multi-
modal CDSSs. The literature indicates that well-designed CDSSs
can improve adherence to protocols, support risk stratification,
and standardize clinical practices, provided they are grounded
in high-quality knowledge and systematically validated”. The
expected contributions of this article are to demonstrate the meth-
odological robustness of the material produced and to present a
validation strategy that can be reapplied to the development of
other electronic CDSSs in oncology and in different care settings.

METHODS

Design

This is a methodological study to validate the content of clini-
cal care flowcharts in breast cancer care, focused on PHC. The
objective of this stage was to assess the scientific correctness
of the flowchart content — in terms of accuracy, currency, and
relevance — based on structured expert judgment and the cal-
culation of the CVI for each flowchart.

Development of the fFlowcharts

Curation

Between September 2022 and September 2023, 17 clinical flowcharts
(Table 1) were developed to form the knowledge base of a prototype
CDSSwith conversational AL The development was based on areview
of widely validated and institutionally adopted recommendations
and protocols, including documents from the Ministry of Health and
the INCA*", international guidelines such as those of the National
Comprehensive Cancer Network (NCCN)"*'%, as well as care protocols
from the breast clinic at the Federal University of Sdo Paulo (Unifesp)*
and the International Breast Cancer Intervention Study (IBIS) Breast
Cancer Risk Evaluation Tool> The main topics in mastology observed
in general practice and gynecology, as well as in benign mastology,
were listed, focusing on situations frequently encountered in primary
care and relevant to the identification of signs suggestive of breast
cancer, with the aim of equipping primary care providers (Table 1).
Topicsrelated to the management of breast cancer were not included,

as this is predominantly concentrated at the secondary and tertiary
levels of care. This review was not systematic but rather curated, pri-
oritizing validated protocols applicable to PHC and listing frequent
topics in general practice, gynecology, and benign breast conditions,
with an emphasis on screening for signs suggestive of breast cancer.
Subsequently, theknowledge was modeled into conditional flowcharts
(ifthen), breaking down clinical reasoning into axes: identification of
signs/symptoms, risk stratification, diagnostic approach, and referral
criteria, adapted to the limitations of the SUS.

The flowchart format was chosen because it is familiar to health-
care professionals, is already included in national and international
mastology guidelines, and is compatible with the computational logic
required for implementing the CDSS in a design environment (Figma
Inc., 2016). The aim was to represent, in a sequential and conditional
manner, the main stages of triage, investigation, and referral, using “if...
then...” structure, facilitating future translation into machine-read-
able decision rules. This approach corroborates literature describing
amultimodal architecture for CDSS development based on guideline
review, information curation, experience assessment, data review, and
visual representation of content through flowcharts'. Each flowchart
wasstructured toreflect decision pathways aligned with the consulted
guidelines, with an emphasis on identification of warning signs, risk
stratification, indication ofimaging exams according to age and clini-
cal context, and referral criteria for breast care or specialized services.

Selection and profile of specialists
The specialists were intentionally selected based on objective

criteria adapted from Fehring'” and Pasquali'®, including:

Table 1. Topics of the flowcharts submitted to content validation.

Topics of the Flowcharts submitted For content validation

Early breast cancer screening and diagnosis

Signs and symptoms suggestive of cancer

Screening in transgender populations

Lactational and puerperal mastitis

Galactorrhea

Management of clinical abnormalities

BI-RADS 3 follow-up protocol —timeline

BI-RADS 3 follow-up protocol

Breast changes in male patients

Persistent or severe breast pain

Nipple discharge in the absence of palpable findings

Recommendations for the investigation and diagnosis of
axillary lymph node enlargement

Screening and assessment of breast symptoms during pregnancy

Screening and assessment of breast symptoms during lactation

Cutaneous and/or inflammatory changes

Simple cysts

BI-RADS: Breast Imaging Reporting and Data System.
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+ board certification in breast surgery (2 points);

- atleast two years of experience in a specialized outpatient
clinic (2 points);

- amaster’s degree (2 points); and

- adoctoral degree (3 points); with a minimum cutoff score of
6 points for inclusion.
The number of specialists selected was seven, an odd num-

ber within the recommended range (6-10) for content validity

studies, in order to reduce ties in the evaluations.

Data collection procedures

The specialists were invited via telephone or messaging app (WhatsApp"),
initially receiving an informational video of approximately one min-
ute with a brief presentation of the project, the objectives of the con-
tent validity phase, and general instructions for participation. Those
who agreed to participate received the Informed Consent Form, as
well as a PDF file containing the 17 flowcharts for preliminary read-
ing and analysis.

Data collection was conducted in a single round using a struc-
tured electronic questionnaire on the Google Forms® platform, sent
individually to each expert. For each flowchart, a judgment ques-
tion was presented regarding the scientific accuracy of the content,
considering accuracy, currency, and relevance, rated on a four-point
Likert scale: “strongly agree,” “mostly agree,” “mostly disagree,” and
“totally disagree.” After each evaluation item, there was an optional
open field for qualitative comments, critiques, and suggestions for
content adjustments, allowing for the capture of nuances not fully
expressed by the numerical scale alone.

Datawere collected anonymously with regard to the publicidenti-
fication of the experts, preserving the confidentiality of the responses,
but maintainingan internal record for the purposes of characterizing
the committee and calculating scores according to the selection criteria.

Statistical analysis — calculation of the content
validity index

The content validity analysis was conducted item by item, consid-
ering each flowchart as an evaluation unit and each expert as an
independent evaluator. To calculate the CVI for each flowchart,

Table 2. Qualification and scoring of the selected experts.

Specialist title

the responses “strongly agree” and “mostly agree” were grouped
as agreement categories, while “mostly disagree” and “strongly
disagree” were classified as disagreement, in line with recommen-
dations for four-point Likert scales with panels of 6-10 experts.

The CVIfor each flowchart was obtained from the ratio of the
number of experts who expressed agreement (sum of “strongly
agree” and “mostly agree”) to the total number of experts (n=7).
Thus, for example, six agreement responses resulted in a CVI=6/7
~0.86, while unanimous agreement yielded a CVI=1.00. A cutoff
point of 0.78 was adopted for content adequacy, a value recom-
mended in the literature for content validity studies with panels
of 6-10 experts. In addition to the flowchart analysis, the overall
distribution of CVIvalues was evaluated, identifying how many
items achieved the maximum CVIand how many remained below
that value, although above the cutoff point.

The qualitative comments recorded in the open-ended fields
were analyzed descriptively and thematically, with the aid of an
Al tool (Perplexity”), aiming to group suggestions by category
(e.g..inclusion of differential diagnoses, terminology adjustments,
adaptation to the reality of the SUS, and changes in referral cri-
teria). This information supported proposals for specific adjust-
ments to wording, organization, and the inclusion or exclusion
of information, with priority given to flowcharts with a CV1<1.00
or those that received the highest volume of suggestions.

RESULTS

Quantitative results

The content validation committee consisted of seven breast dis-
ease specialists, all of whom held a master’s degree (100%), a spe-
cialist certification in breast disease, and at least two years of
experience in a specialized outpatient clinic, thus meeting the
minimum scoring criteria adopted. Four specialists (57.1%) held a
doctoral degree, which raised the maximum possible score on the
adapted scale; three specialists scored 6 points and four scored
9 points, constituting a homogeneous and highly qualified com-
mittee (Table 2). The panel comprised seven breast specialists

Work in a specialized outpatient

Master’s degree Doctorate . P
(2 points) (3 points) in mastology clinic for at least 2 years
P p (2 points) (2 points)
1 2 2 2 6
2 2 3 2 2 9
3 2 2 2 6
4 2 3 2 2 9
5 2 2 2 6
6 2 2 2 9
7 2 2 2 9
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(n=7), all of whom had completed a master’s degree (100%), held
a specialist title in breast surgery from the Brazilian Society of
Breast Surgery or the Brazilian College of Breast Surgery (100%),
completed medical residency in Obstetrics and Gynecology and/
or Breast Surgery at tertiary referral institutions (100%), and
had proven experience in a specialized outpatient clinic for at
least two years (100%; average score 7.86/9.00). Four (57.1%) had
completed a doctorate. All participants worked in referral ser-
vices in the state of Sdo Paulo, Brazil (geographic distribution:
100% in Séo Paulo, with practices in both public and private set-
tings within the SUS and supplementary health systems), with
an average clinical experience exceeding ten years, as inferred
from their scores and residencies at centers such as Unifesp and
institutions in Parand. This composition balances practical exper-
tise (outpatient practice) and academic training (stricto sensu),

ensuring regional representativeness and alignment with the
PHC/SUS context.

Regarding the evaluation of the flowcharts, a predominance of
responses in the agreement categories was observed. The propor-
tions of “strongly agree” ranged from 42.9%-100.0% across the 17
flowcharts, while “mostly agree” ranged from 14.3%-57.1%, with no
reports of ‘mostly disagree” or “strongly disagree” in 16 flowcharts. All
flowcharts achieved a CVI120.86, with 16 (94.1%) having a CVI=1.00.

The flowchart “Suspected Breast Signs and Symptoms of
Cancer” was the only one to receive the response “strongly dis-
agree” (14.3%), although the majority of experts selected “strongly
agree” (57.1%) or “mostly agree” (28.6%). Even with this isolated
disagreement, the CVI calculated for this flowchart was 0.86,
above the established cutoff point. The remaining flowcharts
showed full agreement (CV1=1.00), indicating high acceptability
and the committee’s perception of scientific accuracy (Table 3).

Table 3. Distribution of experts’ responses regarding the accuracy and adequacy of the scientific content of the clinical flowcharts

(n=7 experts).

Strongly agree Agree with most Disagree with Strongly disagree | Content validity
n (%) n (%) most n (%) n (%) index

Early breast cancer screening 3(42.9) 4(57) 0(0.0)

and diagnosis

Signs and symptoms 4(57.) 2(28.6) 0(0.0) 1(14.3) 0.86
suggestive of cancer

Screening in transgender

populations 6 (85.7) 1(14.3) 0(0.0) 0(0.0) 1.00
Puerperal and pregnancy-

related mastitis 3(42.9) 4 (57.1) 0(0.0) 0(0.0) 1.00
Galactorrhea 6 (85.7) 1(14.3) 0(0.0) 0(0.0) 1.00
Management of clinical

abnormalities 4 (57.1) 3(42.9) 0(0.0) 0(0.0) 1.00
BI-RADS 3 follow-up protocol 6(85.7) 1(14.3) 0(0.0) 0(0.0) 1.00
— timeline

BI-RADS 3 follow-up protocol 5(71.4) 2 (28.6) 0(0.0) 0(0.0) 1.00
Breast changes in male

patients 3(42.9) 4 (57.1) 0(0.0) 0(0.0) 1.00
E:{;'Ste”torsevere breast 5 (71.4) 2 (28.6) 0(0.0) 0(0.0) 1.00
Nipple discharge in the 7 (100.0) 0(0.0) 0(0.0) 0(0.0) 1.00
absence of palpable findings : ’ ’ ’ ’
Recommendations for the

investigation and diagnosis

of axillary lymph node 4(57.1) 3(42.9) 0(0.0) 0(0.0) 1.00
enlargement

Screening and assessment

of breast symptoms during 5(71.4) 2(28.6) 0(0.0) 0(0.0) 1.00
pregnancy

Screening and assessment

of breast symptoms during 6 (85.7) 1(14.3) 0(0.0) 0(0.0) 1.00
lactation

Cutaneous and/or

inflammatory changes 3(42.9) 4(57.1) 0(0.0) 0(0.0) 1.00
Simple cysts 4 (57.1) 3(42.9) 0(0.0) 0(0.0) 1.00

BI-RADS: Breast Imaging Reporting and Data System.

Note: All percentages were calculated based on n =7 e experts and rounded to one decimal place.
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The overall analysis of the CVIs demonstrated that no flow-
chart failed according to the 0.78 criterion and that the majority
achieved unanimous agreement, which supports the robustness
of the validated content. These quantitative results were com-
plemented by a qualitative analysis of the suggestions, which
focused on a few flowcharts with greater clinical complexity and
provided input for further refinements of the material.

Qualitative analysis of the experts’
suggestions

A qualitative analysis of the open-ended responses revealed a pattern
of praise for the clarity and structure of the flowcharts (e.g., “perfect
flowchart, easy to understand”, “well-designed flowchart”), specific
suggestions forimprovement in most cases, and isolated criticisms
focused on a few flowcharts. Other flowcharts received praise (‘great,”
“perfect”) or specific suggestions. These qualitative adjustments were
incorporated into the final version of the flowcharts, maintaining
the methodological robustness of the validation (Table 4).

Table 4. Qualitative analysis of the experts’ open-ended responses.

Themes, in descending order of number
of comments

Include: painless supraclavicular lymph node
enlargement, spontaneous nipple discharge,
persistent mastitis; Concern: eczema as a
suspicious sign (may cause confusion)

Signs/symptoms
suggestive of
cancer

Etiologic agent: S. aureus; Antibiotic
duration: 7 vs. 14 days; Adjust for SUS
practice: avoid cephalexin/ceftriaxone/
ciprofloxacin; Comorbidities: gestational
diabetes, autoimmune diseases

Puerperal mastitis

More frequently bilateral; Additional
causes: stress, sleep, nipple manipulation,
clozapine/aripiprazole, lymphoma, molar
pregnancy, tuberculosis; Prolactin:
appropriate sample collection, cutoff >100
ng/mL (pituitary)

Initial B3 protocol (from BO); B3-to-B4
criteria: configuration/size; Store exams

Galactorrhea

BI-RADS 3 ey ©

for comparison; Refer to a specialist even

in suspicious B3

Additional causes: anabolic steroids,
Male breast cirrhosis, lipomas, hematomas, fat
changes necrosis, epidermal cysts; SERMs

(tamoxifen) before aromatase inhibitors
Cutaneous/ SDeCI‘FI.C/IdIODathIC granulomatous
. mastitis; Inflammatory carcinoma/Paget
inflammatory X PO ; . ;

disease; Active infection and imaging
changes . A 8

investigation (sequential)

Differential diagnosis: duct ectasia,

flat epithelial atypia, hypersecretory
Simple cysts cystic carcinoma; Ultrasound before

mammography in patients <40 years;
Grouped macrocyst with pain

Praise: “great”, “perfect”; Minor suggestions:
individualized screening >70 years, cat-scratch
disease (axillary lymph node)

Other flowcharts
(1, 3,6,11-15)

BI-RADS: Breast Imaging Reporting and Data System.
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DISCUSSION

Content validation constitutes an initial and indispensable step
in the development of health instruments and technologies, as it
ensures that the material produced is representative, relevant,
and applicable to the clinical context of interest, in addition to
supporting a consistent conceptual framework to guide require-
ments gathering, system evaluation, and implementation plan-
ning'**. In the case of BrApp, this step serves not only as a con-
firmatory function; it is the mechanism that transforms scattered
guidelines into an organized, explainable, and clinically usable
knowledge base for primary care in breast cancer.

In the field of CDSS and Al in oncology, content validation
must proceed in parallel with the validation of models and algo-
rithms, as it is this process that preserves the system’s fidelity to
the clinical knowledge that underpins it. In the absence of this
step, the risks of hallucinations, inconsistent recommendations,
or recommendations misaligned with clinical guidelines increase,
with ethical and care-related repercussions. International proto-
cols focused on Al validation in precision medicine® specifically
reinforce the need for explainable, auditable knowledge bases fed
by real-world data as a prerequisite for safe implementation in a
healthcare setting, which is particularly relevant to the BrApp
proposal, as it relies on this curation to keep decision support
under clinical — rather than algorithmic — control.

The novelty of this study lies in the validation of specific clini-
cal flowcharts for breast cancer screening in Brazilian primary
care, adapted to the SUS, unlike previous CDSS validations, which
focus on oncological therapy/prognosis or image analysis. While
previous studies validated tools for secondary/tertiary levels or
high-income populations (e.g., MammoScreen, iPrevent), this
study prioritizes early detection in primary care, with an area
under the ROC curve 20.86 as assessed by regional experts and
ahybrid RAG architecture compliant with the Brazilian General
Data Protection Law, filling the gap in transparent CDSS based
on curated rules and with a system usability scale score of 85.6,
without a machine learning “black box,” to reduce variability in
the SUS screening,.

The literature also highlights significant gaps in the valida-
tion of digital tools in oncology, particularly regarding the sys-
tematic assessment of usability, acceptability, comprehensibil-
ity, and the impact on communication and decision-making by
patients and professionals. This study addresses a need in CDSS
and Al research by explicitly outlining the methodology, consen-
sus criteria, panel composition, and quantitative validity indica-
tors, since flaws in the design, integration, and planning of the
full cycle compromise CDSS adoption'***%.

Another relevant aspect is the choice of flowcharts and deci-
sion trees as a means of representing knowledge, as this structure
reduces the ambiguities present in the narrative texts of guide-
lines and makes the logical sequence of procedures explicit. In
BrApp, this choice is not merely formal: it is what enables the
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transformation of clinical recommendations into organized, read-
able rules that can be integrated across distinct components of
the CDSS. This feature is especially important in hybrid environ-
ments, where deterministic rules and machine learning models
must coexist without compromising the traceability of decisions
or consistency with the consulted guidelines”*.

Validation by a panel of experts constitutes the essential
scientific validation to confer legitimacy and traceability to
BrApp knowledge base. Although the definition of “expert” var-
ies, it generally refers to an individual who has developed pattern
recognition skills through extensive knowledge, expertise, and
experience in a specific field, as recognized by peers?*7242 Thisg
approach, adapted from Fehring’s criteria (scoring based on aca-
demic qualifications, publications, and years of practice, common
in Brazilian validation studies)"***, was not applied generically
in BrApp: the criteria were precisely defined to ensure that the
panel was not only qualified but also aligned with the context
of breast care in PHC, thereby enhancing the credibility of the
flowchart database for real-world use in the SUS.

Although studies vary in terms of inclusion criteria, number
of participants, and recruitment strategies, there is consensus
regarding the importance of clinical experience for establishing
expertise profiles and the need for a balance between practical
experience and a solid academic background. The composition
of the panel in this study aligns perfectly with these recommen-
dations from the literature, which suggest panels of 6-20 special-
ists, with a preference for odd numbers to ensure stability of the
CVI**¥-% but goes further by creating a highly homogeneous and
qualified committee for the specific context of breast care in PHC.

The criteria adopted — a degree in breast medicine, >2 years
of outpatient experience, and a master’s or doctoral degree —
resulted in scores ranging from 6-9, with a mean of 7.86/9.00 (stan-
dard deviation of 1.35) on the adapted Fehring/Pasquali scale,
exceeding the minimum values reported in the literature. This
universal requirement of a master’s degree, specialist certifica-
tion, and outpatient experience ensures uniform competence in
assessing the clarity, relevance, and suitability of flowcharts for
primary care, while 57.1% of PhD holders (#2, #4, #6, #7) enhance
critical capacity for alignment with national and international
guidelines. The distinction between scores (6vs.9) reflects only
variations in stricto sensu degrees, without affecting the overall
robustness, as all exceed the qualification threshold. This strate-
gic composition not only validates the committee’s representa-
tiveness but also reinforces the credibility of CV1s>0.86, making
BrApp a uniquely reliable knowledge base for decision support
in breast screening within the SUS.

The submission of material via Google Forms’, using a four-
point Likert scale, open-ended fields, and a single round, resulted
in amean CVI of 0.959 and a Kappa (k)=0.729, in line with recent
methodological studies but optimized for efficiency in the devel-
opment of BrApp. This platform, widely adopted in Brazilian and

international validations, enabled online data collection, anonymity
among experts, and automatic tabulation, without compromising
qualitative depth. Unlike protocols with multiple rounds for items
below the minimum CVI, BrApp achieved unanimous agreement
in 94.1% of the flowcharts in the first iteration, demonstrating the
initial accuracy of the curation and the panel’s suitability for the
scope of breast screening in primary care?33+3738.103231

Response analysis methodology

For panels of 6-10 experts, an item level (I)-CVI 20.78 per item
and an overall scale level-CV1/average calculation method >0.90
are considered accepted®***, with I-CVI as the primary metric
due toits adoption in clinical protocols®. In BrApp, with n=7, the
0.78 cutoff yielded CVI=0.86 (6/7) or CVI=1.00 (7/7), indicating
strong consensus®. This result distinguishes the system due to
the precision of the initial curation of the flowcharts.

This convergence reflects not only high acceptability but also
stability, even in complex flowcharts with a total absence of disagree-
ment in 94.1% of the items. with the sole disagreement (Flowchart
2: suspicious signs) was enriched by qualitative suggestions that
refined suspicion criteria without altering adherence to guidelines.
The per-item calculation (3-4/4 agreement responses divided by
n=7)?20:30403810 showed complementarity between “strongly agree”
(42.9-100%) and “mostly agree,” maintaining a k>0.86. The qualita-
tive analysis (68.2% without suggestions, 21.6% with specific sug-
gestions) reinforced clarity, transforming nuances into refinements
that bring BrApp closer to real-world PHC practice.

This validation enhances diagnostic accuracyin digital breast
screening tools, overcoming limitations of large uncurated lan-
guage models — such as hallucinations and inconsistencies —
by creating an explainable and auditable foundation*-*. The
exceptional CVIslegitimize BrApp as a model for Brazilian pub-
lic health, aligning the rigor of the SUS with early detection. As
reviews show that clinicians override algorithmic recommen-
dations with their own judgment, without robust gains*, future
evaluations of BrApp may test whether this curated foundation
increases confidence and adherence in real-world screening,

Limitations and Future prospects

This article focused on content validation in the development pro-
cess of the BrApp system. However, a usability test has already
been conducted in real primary care settings, which is the subject
of another article currently under review. Looking ahead, pro-
spective clinical validation studies are planned in SUS consul-
tations to assess the impact on referrals and early diagnosis, as
well as to explore the possibility of integration with e-SUS/elec-
tronic health records, while maintaining the human-mediated
persistence architecture to ensure compliance with the Brazilian
General Data Protection Law. In addition, iterative updates to
the RAG database with new INCA/NCCN guidelines, as well as
scaling to other cancers, are planned™.

Mastology 2026;36:20260008
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CONCLUSIONS

The flowcharts validated here represent precisely this curation
stage (knowledge base validation) prior to the construction of an
Al-based CDSS. This study constitutes the “knowledge base vali-
dation” stage necessary prior to the implementation of a conver-
sational Al-based CDSS in breast cancer care. By ensuring that
the knowledge structured in flowcharts is scientifically sound,
representative, and aligned with SUS routines, safer conditions
are created for future stages of development, which will include
technical validation of the system, usability evaluation with tar-
get users, and clinical studies on its impact on clinical outcomes.

Validation of the content of the 17 clinical-care flowcharts in
mastology, focused on PHC, showed high agreement among spe-
cialists, with all items presenting an CVI1=0.86 and the majority
reaching an CVI=1.00. These results indicate that the material
produced is scientifically consistent, up-to-date, and relevant
to the context of screening, initial investigation, and referral of
breast abnormalities in PHC.

The flowcharts synthesize recommendations from national
and international guidelines widely used in clinical practice and
were refined based on qualitative suggestions from a commit-
tee of experts with high academic qualifications and extensive
experience in breast care. Thus, they constitute a robust, trace-
able knowledge base aligned with the reality of the SUS, suit-
able for use as a foundation for CDSSs with conversational Al
in RAG architecture.

Funding: none.
Conflict of interest: nothing to declare.

From a methodological standpoint, the study demonstrates the
applicability of classical content validation — through structured
expert judgment and the calculation of the CVI — to the construc-
tion of knowledge bases for CDSS in oncology, meeting contemporary
requirements for explainability, transparency, and auditability in AI
solutions in healthcare. As future directions, usability and accept-
ability studies should be conducted with target users (general prac-
titioners, gynecologists, and primary care nurses), as well as clinical
and organizational impact assessments in real-world care settings,
in order to complete the validation cycle of the proposed technology.
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