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Abstract

Introduction

Human Papillomavirus (HPV) is one of the most common sexually transmitted
infections, comprising over 100 characterized types. Infections are mostly
asymptomatic and commonly self-resolving; however, in persistent infections by high-
risk types, HPV is a well-recognized cause for representative cancers, including
cervical, anal, penile, and oropharyngeal. Hence, this diploma attempts to present an
overview to HPV in detail.

Methods

This booklet tried to present current knowledge about HPV. It elaborated on virology,
ways of transmission (mainly skin-to-skin sexual contact), and clinical manifestations
(from genital warts to dysplasia). It gave guidelines on screening, differing for males
and females, placing great emphasis on females undergoing routine Pap smear and/or
HPV-DNA testing. Prevention is also covered in regard to the vaccination regime and
recommendations for safe sex. Methods of treatment for warts and precancerous lesions
are given.

Results

Some of the key facts will be: Almost 80% of women are HPV-infected at least once in
a lifetime. Those HPV subtypes that are high-risk are responsible for over 90% of anal
and 60% of penile cancers. Vaccines are very efficient in preventing the subtypes
covered, especially in cases where vaccination took place before exposure; hence, it
should be given to boys before becoming sexually active and to girls simultaneously.

Conclusion

The term "booklet" here applies to a practical didactic application designed to
disseminate information regarding HPV. Such applications work best, more so for
young people, as they take intricate medical knowledge and morph it into something
handy. By helping humanize this virus and turning toward awareness, such tools need to
be supported to drive vaccination, early screening, and healthy behaviors. These
education interventions verify that the public health stock remedy is geared towards
lessening the rates and impact of HPV-related conditions.

Keywords: Human Papillomavirus (HPV); Booklet; Thyroid Dysfunction; Prevention
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Introduction

Decision making in healthcare settings depends on data and information. A minimum
data set is a standard assessment instrument used for data collection. The objective of
the current study was to create a minimum data set for infertility as the basis of an
infertility registry in Iran.

Method

After conducting a systematic review, 2501 records and 17 patient forms from infertility
centers were extracted. Ten articles were determined to be related, leading to the
extraction of 232 data elements. The classification of these data elements was
determined by three experts. Validation was performed in two rounds using the Delphi
technique, and the accessibility of the data elements was evaluated in a focus group
discussion.

Result

Ultimately, 146 data elements were selected as the minimum data set. This proposed
minimum data set aims to provide the basis for the standardization of infertility
treatments.

Conclusion
The synchronization of different minimum data sets is necessary for sharing data
between infertility registries, facilitating improved decision-making in healthcare.

Keywords: Assisted reproductive techniques, Common data elements, Registries,
Infertility.
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Cognitive Monitoring in Postmenopausal Women Using Al-
Based Speech Analysis: A Novel Approach to Early Dementia

Screening
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1. National Association of Iranian Gynecologists & Obstetricians (NAIGO), Mashhad,
Iran

2. SENSOMATT Lda., Castelo Branco, Portugal
*: Corresponding author email: maryam.mirpour@gmail.com

Introduction

Postmenopausal women are at increased risk of cognitive decline due to hormonal
changes affecting memory and executive function. Traditional screening methods are
limited by accessibility and scalability. This study presents a novel, contactless
approach for early dementia detection through speech analysis using advanced Al
models, offering a scalable solution for continuous cognitive monitoring.

Methods

We designed an Al-based call system that conducts scheduled telephone conversations
with patients. Healthcare providers can register patients through a secure web platform
to receive daily, weekly, or monthly automated voice interactions. These semi-
structured conversations prompt patients to describe daily routines, recall memories, and
reason through simple tasks. Calls are recorded and transcribed using Google Speech-
to-Text APl V2, chosen for its high accuracy in Persian. From the transcriptions,
acoustic (pause duration, speech rate, pitch variation) and linguistic (semantic
coherence, lexical diversity, pronoun use) features are extracted. The core analytical
engine is based on GPT-40 by OpenAl, a state-of-the-art large language model capable
of advanced contextual reasoning. GPT-40 evaluates the semantic relevance of answers,
narrative clarity, and changes over time. A personalized baseline model monitors
deviations in cognitive-linguistic behavior using historical data for each patient.
Clinicians access patient summaries, risk alerts, and longitudinal trends via a secure
dashboard.

Results

In a pilot with 30 Persian-speaking postmenopausal women aged 55-70, 26%
demonstrated patterns associated with mild cognitive decline. Key indicators included
prolonged speech pauses, reduced narrative structure, and semantic inconsistencies.
GPT-40 was effective in detecting subtle linguistic shifts that aligned with early
cognitive risk markers. The system achieved high engagement and acceptance, with
over 90% of participants completing calls without support. Compared to traditional
tools (e.g., MMSE), this method offered continuous, naturalistic assessment with no
need for clinic visits or hardware installations.

4
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Conclusion

This speech-based Al monitoring system offers an innovative and scalable method for
early detection of cognitive decline in postmenopausal women. By combining
accessible telephonic interaction with advanced LLM processing (GPT-40), it enables
low-barrier cognitive tracking suitable for widespread clinical deployment. A dedicated
call center has been established, allowing gynecologists and clinics to enroll patients for
automated follow-up. Future expansions will include multimodal analysis and
multilingual support to enhance coverage and personalization.

Keywords: Postmenopausal cognition, speech analysis, dementia screening, Al in
gynecology, GPT-40

Cognitive Feature Mapping from Voice

PAUSE
DURATION FEXICAL RICHNESS
Longer pauses Simpler vocabulary may
indicate processing deficits presage dementia

Um, yesterday ... | went to, uh, the ...

VOWEL ;
eLongaTion — the store after.... my sister called me.
Stretched vowels I
Linked to word-finding PITCH SHIFTS PRONOUN
difficulty Choppy intonation associated USAGE
with memory impairment Greater 'I' pronouns
PITCH SHIFTS may reflect reduced
Choppy intonation associated specificity

with memory impairment
L NARRATIVE COHERENCE .—J

Fragmentation signals impaired

Figure 1. lllustration of how specific vocal features—such as pause duration, vowel elongation,
pitch shifts, lexical richness, pronoun usage, and narrative coherence—can serve as early indicators
of cognitive decline.
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Application of Artificial Intelligence in Predicting Preterm
Birth and Promoting Women’s Health
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Abstract

Introduction

Preterm birth remains a major challenge in obstetrics and is considered the leading
cause of neonatal mortality worldwide. Most current clinical interventions are based on
traditional observations, basic laboratory tests, or physicians’ experience, which often
lack sufficient precision. Due to the complexity of factors influencing preterm birth—
genetic, physiological, environmental, and psychological—the need for tools capable of
simultaneous analysis of multiple variables is evident. Machine learning algorithms can
identify hidden patterns within massive medical datasets and play a critical role in
identifying women at high risk for preterm delivery.

Methods

This study utilized a hypothetical dataset comprising clinical information from 1,000
pregnant women in their second trimester. Variables included demographic factors (age,
BMI, race), obstetric history, laboratory markers (CRP, HbAlc), ultrasound findings
(cervical length, amniotic fluid volume), clinical symptoms (pelvic pain, uterine
contractions), and uterine electrical signals (EHG). Data were analyzed using two
approaches:

- XGBoost model: optimized parameters included max_depth = 6, learning_rate = 0.15,
and n_estimators = 250.

- CNN-LSTM hybrid model: applied to time-series EHG data.

Data were split into training and testing sets at an 80/20 ratio. Evaluation metrics
included accuracy, sensitivity, specificity, and AUC.

Results

The XGBoost model achieved 91% accuracy, 88% sensitivity, 93% specificity, and an
AUC of 0.95 in classifying patients at risk of preterm birth. The CNN-LSTM model,
analyzing EHG data, achieved 93% accuracy and 90% sensitivity. Statistical analysis
identified cervical length (p<0.001), history of abortion (p=0.03), elevated systolic
blood pressure (p=0.02), and increased CRP (p<0.01) as key predictive variables.

Conclusion

This study concludes that artificial intelligence can be an efficient complementary tool
for diagnosing and predicting pregnancy complications, especially preterm birth. The
use of algorithms such as XGBoost and LSTM can enhance clinical care accuracy and
reduce complications. These findings demonstrate AI’s high potential in developing
personalized medical services for women’s health.

Keywords: Artificial Intelligence, Preterm Birth, Women’s Health
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Abstract

Introduction

Midwifery, as a clinical and sensitive profession, requires accurate and continuous
practical training. In many cases, the opportunity to actually encounter critical cases is
limited. Technologies such as virtual reality can fill this gap. Given the need to improve
the quality of practical training in the midwifery profession, the use of new
technologies, especially virtual reality, has been considered as a complementary tool in
the teaching-learning process. By creating simulated and interactive environments,
virtual reality enables safe and repeatable practice of clinical scenarios such as
childbirth, dealing with obstetric emergencies, and training in technical and
communication skills. Evidence from international studies shows that the use of VR in
midwifery education can lead to improved psychomotor skills, increased learners' self-
confidence, and reduced anxiety in clinical settings. This article reviews the applications
of virtual reality in midwifery education, examines the benefits, limitations, and
challenges of its implementation in educational systems, and emphasizes the need to
combine educational design principles with modern technologies in order to improve
the professional qualifications of midwives.

Methods

This study was conducted as a narrative review. To collect information, reputable
databases including PubMed, Scopus, ScienceDirect, CINAHL, and Google Scholar
were searched. Keywords used included “Virtual Reality”, “Simulation”, “Midwifery
Education”, “Maternal Health Training”, and “Clinical Skills Training”. The search was
conducted without time restrictions, but the main focus was on articles published during
the last decade (2014 to 2024) .The selected studies included experimental research,
systematic reviews, and review articles that examined the impact of virtual reality on
clinical skills training, decision-making, and practical learning in the field of midwifery.
After eliminating duplicate and irrelevant studies, a total of 35 articles were subjected to
content analysis. Data analysis was conducted qualitatively using a thematic analysis
approach.

Results
* Applications of virtual reality in midwifery education:

o
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A Childbirth simulation:
* Reconstruction of various stages of vaginal or cesarean delivery

* Training on how to deal with complications such as shoulder dystocia, postpartum
hemorrhage, etc.

* Team role training and interpersonal communication in the delivery environment
B Clinical skills training:

* Vaginal examination

* Fetal heart rate monitoring

* Intramuscular or intravenous injection

* History taking and clinical decision-making
C Emergency response training:

* Preeclampsia, premature birth, neonatal CPR
» Crisis decision-making and rapid teamwork
* Advantages of virtual reality in midwifery education:

* Providing a safe and risk-free educational environment
* Increasing students' confidence and practical skills

* Reducing anxiety when facing real situations

* Possibility of repeating exercises without cost or harm
 Experiential learning and multisensory interaction
*Challenges and limitations:

* High initial cost of equipment

* Need for careful design of educational scenarios

* Limited access in some educational centers

* Need for Training teachers to use technology effectively

Conclusion

Technologies such as virtual reality has revolutionized midwifery education. These tools
can improve the quality of learning and produce graduates who are more capable and
prepared for the real clinical environment. It is recommended that these technologies be
incorporated into the curriculum of midwifery schools and that further research be
conducted to investigate their effectiveness.

Keywords: Virtual Reality, Maternal Health Training, Midwifery Education,
Simulation.
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Introduction

In the past decade, the expansion of digital technologies in medical education has led to
a transformation of traditional learning methods. The Osmosis platform, by providing
video-based content, quizzes, and adaptive learning algorithms, has become one of the
most effective tools in medical education. The aim of this study is to examine the role
and effectiveness of Osmosis in obstetrics and gynecology specialty training.

Methods

This study was conducted as a systematic review by searching reputable databases such
as Science Direct, Google Scholar, PubMed, and Scopus. The keywords used included
“Osmosis AND medical education”, “e-learning in residency programs”, and “digital
tools in obstetrics and gynecology training”. Publications published between 2015 and
2024 were reviewed. Inclusion criteria included full-text availability, English language,

and direct relevance to obstetrics and gynecology education through Osmaosis.

Results

Osmosis covers key topics such as pregnancy diagnosis, preeclampsia and eclampsia,
menstrual disorders, polycystic ovary syndrome (PCOS), and gestational diabetes. The
micro learning format of this platform, featuring 5- to 10-minute videos, educational
animations, and concise explanations, makes learning flexible and effective. This
system is widely used by students, residents, and physicians for exam preparation and
continuing education. Its advantages include 24/7 access, personalized learning,
improved information retention, and skill enhancement. However, subscription costs,
internet dependency, and the lack of direct interaction with an instructor are considered
its challenges.

Conclusion

Osmosis is a powerful tool in digital education that enhances the teaching and learning
process in the field of obstetrics and gynecology by providing concise, evidence-based,
and personalized content. Although it improves memory retention and clinical
readiness, it has limitations such as cost, internet dependency, and the lack of practical
training; therefore, it should be used as a supplementary resource alongside a more
comprehensive educational framework. The future of obstetrics and gynecology
education lies in combining the strengths of platforms like Osmosis with localized,
accessible, and sustainable digital solutions.

Keywords: Osmosis, Medical Education, Obstetrics and Gynecology training, E-

learning
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Introduction

Obstetrics and Gynecology is a sensitive field of medicine that requires high accuracy
and speed of action. Artificial intelligence in the field of obstetrics and gynecology
helps doctors diagnose diseases more accurately, predict pregnancy complications, and
improve the delivery process by analyzing big medical data, ultrasound images, and
patient data. This study aims to investigate the role and applications of artificial
intelligence in the field of obstetrics and gynecology.

Methods

The methodology section should outline the key steps taken to conduct the study or
research that forms the basis of this paper. This may include details on the study design,
data collection procedures, participant recruitment, and analytical techniques employed.
This study was conducted as a narrative review. To collect data, a systematic search was
conducted in reputable scientific databases including PubMed, Scopus, ScienceDirect,
Web of Science, and Google Scholar.

The keywords used in the search included combinations of the following terms:
“Artificial Intelligence”, “Machine Learning”, “Deep Learning”, “Obstetrics”,
“Gynecology”, “Maternal Health”, “Prenatal Care”, “Medical Imaging”, and “Clinical
Decision Support Systems”.

The search time frame was considered between 2014 and 2025 to focus on up-to-date
studies. Articles were selected after reviewing the title, abstract, and full text based on
inclusion and exclusion criteria. The inclusion criteria included research articles,
reviews, case reports, and review studies published in English with a focus on the
application of Al in obstetrics and gynecology. Articles that were not directly related to
the topic, were unpublished, or were in other languages were excluded.

Finally, 40 articles with the highest relevance and scientific quality were selected for
analysis. Data analysis was conducted qualitatively and thematically to identify the
main areas of application, benefits, challenges, and future research of Al in this field.

Results

Important applications of Al in obstetrics and gynecology:

A. Diagnosis of fetal diseases and abnormalities:

By processing ultrasound images, Al can help identify fetal abnormalities such as Down
syndrome and heart problems.

B. Prediction of pregnancy complications:

é
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Machine learning algorithms can predict the risk of gestational diabetes, preeclampsia,
and premature birth with high accuracy.

C. Assisted childbirth:

Smart systems can monitor the labor process and predict whether medical intervention
is needed.

D. Postpartum hemorrhage management:

By analyzing clinical data, Al can identify the risk of bleeding and enable timely
management.

Challenges and considerations, including patient privacy, data quality, and the need to
train medical professionals to use Al, are among the obstacles to the expansion of this
technology in obstetrics and gynecology.

Conclusion

By providing accurate and fast tools, Al can revolutionize obstetrics and gynecology
and improve maternal and newborn health. As technology advances and access to data
increases, Al applications in this field are expected to become more widespread and
effective.

Keywords: Attificial Intelligence, Obstetrics, Gynecology.
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Abstract

Early prediction of breast cancer metastasis is crucial for timely intervention and
improved patient outcomes. In this study, we investigate Graph Neural Network (GNN)
models for predicting metastasis in breast cancer by integrating high-dimensional
molecular and clinical data. We leverage two large-scale breast cancer cohorts —
METABRIC (~2,000 tumors) and TCGA-BRCA (1,082 tumors) — which provide multi-
omics profiles (gene expression, copy number, etc.) and metastasis status. After
preprocessing (normalization, feature selection, and construction of patient similarity
graphs), we train several GNN variants (Graph Convolutional Network, Graph
Attention Network, and GraphSAGE) to classify patients as metastatic vs. non-
metastatic. Models are evaluated using 5-fold cross-validation with metrics including
accuracy, AUC, sensitivity, and specificity. Our best GNN model achieves an AUC of
~0.95 and accuracy ~93%, outperforming baseline methods (random forest, SVM,
logistic regression) which yield AUCs around 0.85-0.90. Visualization of results via
ROC curves confirms superior discriminative power for GNNs. We discuss how the
graph-based approach captures complex inter-patient relationships and interactions
between genes, leading to improved prediction. We also analyze model interpretability
and limitations (e.g., need for graph construction, hyperparameter tuning). This
comprehensive study demonstrates that GNNs offer significant advantages for
metastasis risk prediction in breast cancer, laying the groundwork for future multimodal
graph-based prognostic models.
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Abstract

Introduction

Polycystic ovary syndrome (PCOS) shows marked clinical and biological variety.
Although the Rotterdam criteria organize patients into phenotypes A—D, many
presentations fall between these labels. We explored this hidden diversity in women
undergoing in-vitro fertilization by clustering them with a mixed-data algorithm that
emphasized prolactin, thyroid function and detailed ovarian-ultrasound findings.

Methods

Women attending a single infertility center who met the Rotterdam definition of PCOS
and were scheduled for IVF were included. Standard clinical data, fasting biochemical
panels and transvaginal sonography were recorded. The feature set consisted of serum
prolactin, categorical diagnosis of hypo- or hyper-thyroidism derived from serum
thyroid-stimulating hormone (TSH), and left-ovary follicle number and volume,
alongside age, gonadotrophins (follicle-stimulating hormone and luteinizing hormone),
metabolic markers (fasting glucose, total cholesterol, triglycerides), liver enzymes
(aspartate and alanine aminotransferases), serum 25-hydroxy-vitamin D, body-mass
index, menstrual pattern, hirsutism score and bilateral ovarian morphology. A k-
prototypes algorithm (five initializations, Cao seeding, y=2.178, 1000 iterations) was
run with k = 5.

Results

The k-prototypes algorithm successfully separated the 516 women into five distinct and
clinically coherent subgroups. The quality of the clustering was quantitatively validated
by several internal metrics: the K-Prototypes Cost was minimized at 191.02. Cluster
cohesion and separation were further supported by a high Silhouette Score of 0.81, a
low Davies-Bouldin Index of 0.47, and a high Calinski-Harabasz Index of 596.09.
Cluster 0 (n = 346, 67 %) represented the “typical” picture: almost universal bilateral
polycystic ovaries, moderate hirsutism and infrequent menses, together with an
unexpectedly high burden of thyroid disease (99.7 % abnormal; mean TSH 2.14
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pnlU/mL); most matched Rotterdam phenotype A. Cluster 1 (n = 16, 3 %) was
distinguished by overt hypothyroidism (mean TSH 6.3 plU/mL), severe
hypertriglyceridemia (273 mg/dL) and the highest hirsutism scores, but showed
inconsistent ovarian morphology; patients mapped chiefly to phenotypes A and B.
Cluster 2 (n = 65, 13 %) consisted of women with pronounced oligo-anovulation (72 %)
and hirsutism (80 %) but no thyroid dysfunction (mean TSH 2.15 plU/mL) and often
normal or unilateral ovarian appearance; it aligned with phenotype B and had the
lightest metabolic profile. Cluster 3 (n =57, 11 %) combined bilateral polycystic ovaries
and the greatest menstrual disturbance (77 %) with universal thyroid abnormality (mean
TSH 3.26 plU/mL) and mild transaminase elevation, hinting at early hepatic stress;
two-thirds were phenotype A. Cluster 4 (n = 32, 6 %) centered on marked
hyperprolactinemia (mean 430 ng/mL); most women also had polycystic ovaries and
cycle irregularity, while 84 % showed normal thyroid tests, giving this group a distinct
endocrine driver that cut across Rotterdam categories.

Conclusion

By concentrating on prolactin concentration, thyroid status and ovarian ultrasonography,
k-prototypes clustering divided IVF-seeking women with PCOS into five reproducible
clinical profiles that transcend the Rotterdam scheme. The data emphasize three
dominant axes of heterogeneity—thyroid dysfunction, hyperprolactinemia and
metabolic-hepatic stress—and suggest that routine evaluation of these features could
guide more individualized lifestyle, endocrine and metabolic interventions.

Keywords: Polycystic Ovary Syndrome; k-Prototypes Clustering; Thyroid
Dysfunction; Hyperprolactinaemia; Ovarian Morphology
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Abstract

Background and Objective

Ultrasound imaging is a vital tool in prenatal care, enabling the assessment of fetal
growth and anatomy. However, its diagnostic accuracy is highly dependent on the
operator’s experience and image interpretation skills. This study investigates the
potential of artificial intelligence (Al) to enhance the accuracy and reliability of fetal
ultrasound image analysis for the detection of structural and functional anomalies.

Methods

A deep learning model based on a convolutional neural network (CNN) was developed
to automatically analyze fetal ultrasound images. A dataset of 1,200 labeled images
obtained during the second trimester was used for training and validation. The Al
system’s performance was compared with traditional manual interpretation and clinical
expert assessments.

Key Findings

The developed Al-based system improved diagnostic accuracy by up to 25% compared
to conventional methods and significantly reduced inter-observer variability. The
proposed model achieved over 93% accuracy in detecting fetal cardiac and cerebral
anomalies.

Conclusion

Artificial intelligence can serve as a powerful diagnostic assistant, enhancing the
reliability, precision, and efficiency of fetal ultrasound examinations. The integration of
Al in prenatal imaging represents a significant step toward standardized, data-driven,
and intelligent prenatal diagnostics.
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Abstract

In recent years, remarkable advances in biomedical engineering and artificial
intelligence (Al) have opened new horizons in the early detection of fetal and maternal
cardiac abnormalities. Congenital heart defects (CHDs) remain one of the leading
causes of neonatal mortality, and early diagnosis during pregnancy plays a crucial role
in improving outcomes.

Deep learning algorithms integrated with advanced ultrasound and Doppler systems can
automatically analyze complex motion and blood flow patterns within the fetal heart.
For instance, convolutional neural network (CNN)-based models can detect structural
anomalies such as ventricular septal defects or valvular stenosis with accuracy
exceeding 95%. Additionally, wearable, non-invasive sensors equipped with
accelerometers and microphones now enable continuous remote fetal heart rate (FHR)
monitoring.

Recent Iranian studies have demonstrated that integrating wearable sensors with Al-
based analysis can achieve detection accuracies of up to 98% for fetal distress and
significantly reduce unnecessary clinical visits (Jafari Azad, 2023). Beyond diagnostics,
these technologies pave the way for innovation and entrepreneurship in digital health,
fostering the development of intelligent medical devices and remote monitoring
systems.

Thus, modern biomedical engineering serves as a vital bridge between science,
innovation, and entrepreneurship — a bridge built to safeguard the lives of both mother
and child through data-driven precision medicine.
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