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Objective: The worldwide condition impacts countless women 
suffering from endometriosis, leading to frequent misinterpretations 
and delays in medical evaluations. A study examines how artificial 
intelligence platforms enhance patient education regarding 
endometriosis by providing precise information to patients. 
Methods: The study investigated current AI applications within 
patient education platforms, focusing specifically on treatment for 
endometriosis. It analyzed research published between January 2015 
and August 2024. To identify peer-reviewed articles, the research 
employed the databases of PubMed, IEEE Xplore, and Google 
Scholar. 
Results: Natural language processing (NLP) and machine learning 
algorithms utilized in AI applications demonstrate success in 
providing relevant educational information customized for patients 
with endometriosis. These platforms have accomplished several 
important goals, such as dispelling misconceptions and enhancing 
patient engagement, while empowering patients with greater control 
over their knowledge related to their condition. 
Conclusion: Several issues related to data quality, ambiguous 
algorithms, and privacy concerns continue to impede the 
advancement of AI-driven systems for educating endometriosis 
patients. Healthcare training systems powered by AI offer significant 
enhancements to patient education, which boosts their self-
management capabilities concerning the disease. 
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INTRODUCTION  

Background on Endometriosis and Patient Education 

 The chronic condition known as endometriosis causes significant pain by 

causing tissue similar to the uterine lining to grow in areas outside the uterus. It 

affects over 10 percent of women worldwide, often leading to infertility along 

with severe pelvic pain. Endometriosis suffers from a lack of understanding in 

society, as insufficient accurate information about the condition results in 

delayed diagnosis and treatment for those affected [1]. Effectively providing 

patient education is crucial for managing endometriosis as a long-term condition. 

The absence of timely tailored information through conventional methods often 

leads to confusion and misinformation among patients regarding their health 

issues. This study examines the potential of AI systems to create personalized 

educational tools that could enhance patient health outcomes. Healthcare 

professionals use artificial intelligence, powered by machine learning (ML) and 

natural language processing (NLP), to offer individualized patient education. AI-

driven platform technology compiles patient data, encompassing medical 

treatment history, symptoms, and treatment results to create precise educational 

resources tailored to each individual’s needs [2]. AI systems empower patients 

with a better understanding of their conditions, while also increasing their 

openness to treatment suggestions and enhancing the quality of their healthcare 

visits. Although AI medical education is progressing, its particular applications 

for educating patients about endometriosis have not yet been fully realized. 

Various AI technologies, such as chatbots and virtual assistants, are currently 

being developed to deliver customized educational content for individuals with 

endometriosis. Well-timed and relevant information from this technology assists 

individuals in improving knowledge retention and fostering active engagement 

in their healthcare [3]. 

  

Overview of the Importance of AI and ML in Modern Healthcare  

The healthcare sector is being transformed by Artificial Intelligence (AI) and Machine 

Learning (ML) technologies, which result in improved diagnostic precision, more 

streamlined workflow management, and better healthcare outcomes. Medical datasets 

show enhanced performance through AI analysis as these systems can detect patterns 

that healthcare professionals often miss. Advances in AI offer critical benefits to genomic 

and pathology medicine, as well as imaging diagnostics, by reducing errors and 

promoting personalized treatment approaches [4]. Experts in the health field assert that 

the adoption of AI systems will significantly change the way healthcare identifies and 

manages diseases while administering treatments. Patients with endometriosis often 

endure years of misdiagnosis or incorrect identification prior to receiving the 

appropriate care, highlighting the promising potential of AI and ML technology in 

improving patient education effectiveness. By processing data through AI algorithms, 

the technology assesses extensive medical databases to deliver precise, personalized 

healthcare information aligned with current standards, enhancing patients' 
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understanding of their conditions. AI technology allows patients to access well-curated, 

evidence-based resources that facilitate better decision-making in real-time. Integrating 

AI and machine learning into educational initiatives empowers physicians to tackle 

various challenges faced by endometriosis patients, such as insufficient information and 

prolonged medical evaluations [5]. Conventional patient education methods progress 

slowly and offer static, generalized content. In contrast, AI creates educational resources 

that provide dynamic experiences, personalized interactions, and tailored content, 

fostering greater patient engagement than traditional approaches can achieve. This 

technology is particularly beneficial for individuals with endometriosis, as knowledge 

and self-advocacy are crucial for improving quality of life [6]. Patients can benefit from 

customized learning experiences through AI-driven educational tools, which offer a 

variety of materials, including text, video, and interactive chatbot interfaces. These 

educational resources have the potential to enhance retention of complex information 

related to endometriosis, such as symptoms, treatment options, and lifestyle changes. 

The tailored strategy is likely to be much more effective than standard educational 

materials, as it empowers patients to take charge of their health management [7]. 

Research Questions  

1. What AI/ML methods are being utilized to enhance patient education about 

endometriosis, especially in delivering precise and tailored information?   

2. In what ways do the speed and precision of AI-generated patient education measure 

up against conventional approaches, such as printed materials or in-person 

consultations?   

3. How can AI and ML support endometriosis patients in their decision-making 

regarding treatment options, lifestyle changes, and fertility issues?   

4. What contributions do AI and ML make in forecasting long-term patient outcomes 

and informing self-management strategies for those with endometriosis?   

5. What obstacles, including data quality, transparency of algorithms, and safeguarding 

patient privacy, are present when implementing AI and ML in endometriosis patient 

education?   

6. What are some of the developing trends and prospective research avenues focused on 

using AI and ML to improve patient education and outcomes for endometriosis? 

METHODOLOGY  

Literature Search Strategy  

 The search for peer-reviewed articles encompassed various databases, such as 

PubMed and IEEE Xplore, as well as Scopus and Google Scholar, covering the 

period from January 2015 to August 2024. The research aimed to identify 

academic publications related to AI/ML systems used in patient education, 

specifically focusing on chronic conditions like endometriosis. The investigation 

employed a dual approach that involved both precise keywords and Medical 

Subject Headings (MeSH) terms, starting with "Artificial Intelligence" and 

"Machine Learning" and moving on to "Endometriosis," followed by "Patient 

Education," "Health Information," and concluding with "Personalized Medicine." 

Keyword Combinations: The investigation was carried out using combinations 

of Boolean operators with particular keywords to improve the precision of the 
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results. One of the searches targeted studies centered on AI education regarding 

endometriosis, utilizing the parameters “Artificial Intelligence” AND 

“Endometriosis” AND “Patient Education.” Another search aimed at articles that 

utilized Artificial Intelligence together with Machine Learning to customize 

health-related information for managing chronic diseases, employing the query 

“Machine Learning” OR “Artificial Intelligence” AND “Health Information” 

AND “Personalization.” The research explores the application of artificial 

intelligence in patient education across various chronic diseases by analyzing 

"Patient Education" AND "Machine Learning" AND "Chronic Diseases." To find 

pertinent research on AI support for educating patients about treatment options, 

the search combined the terms “Endometriosis” with “AI” and “Treatment 

Options.” This review employed these strategies to gather and assess numerous 

studies, enabling it to create a precise and accurate synthesis of AI and ML 

technologies in the context of patient education for endometriosis. 

Inclusion and Exclusion Criteria  

 The study concentrated on pertinent research by establishing rigorous inclusion 

and exclusion standards. The aim was to encompass studies related to AI and ML 

applications in patient education, particularly concerning chronic conditions like 

endometriosis, while excluding those that were not relevant or of poor quality. 

Table 1: Summary of Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 

Focus Scholarly articles 

reviewed by peers on 

artificial 

intelligence/machine 

learning for educating 

patients about 

endometriosis. 

Research that 

does not 

emphasize 

AI/ML in the 

education sector 

regarding 

endometriosis. 

Topics Research on tailored 

health information and 

decision-making 

utilizing AI/ML. 

Investigations 

that concentrate 

exclusively on 

conventional 

teaching 

techniques 

without 

incorporating AI 

or machine 

learning. 

Type of 

Research 
Scholarly articles, 

literature reviews, case 

analyses, and 

experimental data. 

Unreviewed 

articles, 

summaries, 

discussions, and 

opinion essays. 
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Time Frame Released from January 

2015 to August 2024. 

Articles released 

prior to January 

2015. 

Methodological 

Detail 
Access to complete text 

and sufficient 

methodological 

information. 

Research that 

does not provide 

full-text access or 

fails to include 

adequate 

methodological 

information. 

 

Study Selection Process  

 The initial search yielded 1,200 articles. After removing duplicate entries, 1,050 

unique records remained. Two independent researchers examined the titles and 

abstracts of these 1,050 records to identify those that met the selection criteria. 

The researchers reduced the 1,200 articles to 350 for a comprehensive review of 

their content. 

Data Extraction and Synthesis  

A uniform physical data extraction form was created to gather essential data for 

the study. The data extraction form contained various sections that encompassed 

the following details: The research focused on the AI/ML techniques employed 

in educational programs for patients dealing with chronic conditions, 

particularly endometriosis.  

Data Categories:  

Core Information: The gathered information analyzed the application of AI and 

ML methods in patient education systems and explored their impact on 

treatment adherence, symptom management, and the mental health of patients 

with endometriosis. 

Challenges and Limitations: The researcher studied particular obstacles 

identified in these studies which included inadequate sampling methods and 

systematic errors of artificial intelligence along with security issues and trust 

concerns during patient utilization of AI educational applications. 

Additional Reliability Checks:   

Double Data Entry  

Re-evaluation of Subset: Two separate review teams validated the information 

collected by employing a double-check method on a sample representative of the 

study. The second team examined the data without being aware of the findings 

from the first team, subsequently comparing their results with the original ones 

to pinpoint any differences. 

Comparison of Results: The original research team’s evaluation of the findings, 

along with the reassessment team’s review, facilitated the confirmation of 

consistent data extraction. 
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Consistency and Validation  

Cross-Verification: The researcher confirmed all collected data points by cross-

referencing them with the results detailed in the original study reports. The 

accuracy of the data was validated by matching the acquired information against 

the findings and research methodologies outlined in the original studies. 

Validation Meetings: The organization held frequent validation sessions to assess 

inconsistencies identified during cross-verification evaluations. Adjustments to 

data accuracy were made following discussions among reviewers that took place 

during the validation meetings. 

Quality Assessment  

  The researchers assessed the quality of each study using Critical 

Appraisal Skills Program (CASP) checklists tailored to various research 

methodologies, including randomized controlled trials, cohort studies, and 

case-control studies. The evaluation was based on specific criteria: 

Methodological Rigor, which examines the strength of the study design, the 

methods used for data collection, and the overall dependability of the results. 

This evaluation involves studies that clearly present their research methods, 

data collection techniques, and all reported outcomes. The research questions in 

this investigation concentrate on the use of AI and ML for patient education 

regarding endometriosis. In cases where research teams couldn't reach a 

consensus on the quality assessment of published articles, a third reviewer was 

involved to help achieve a final agreement. Articles deemed to have limited 

methodological quality were included if they provided significant insights and 

factual findings, while also clearly stating their limitations.  
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Figure 1: PRISMA flow diagram  

1. The Role of AI and ML in Endometriosis Patient Education 

Advancements in Artificial Intelligence and Machine Learning are significantly 

transforming the way patients obtain medical information regarding complex conditions 

like endometriosis. New technological innovations have enhanced both the accuracy of 

educational materials and their customization to fit individual patient needs, thereby 

making the information more relevant and accessible to patients [9]. AI-powered 

platforms enable patients to access tailored, timely information that aids them in 

becoming more knowledgeable about their health condition. The following section 

discusses the developments in AI and ML in the context of endometriosis education, 

focusing on personalized content delivery systems, predictive models for treatment 

adherence, and their real-world clinical applications [10]. 

1.1. AI Applications in Personalized Education for Endometriosis 

 Artificial intelligence technology offers tailored educational resources aimed at 

helping individuals with chronic endometriosis. Conventional patient education 

methods often provide general information that does not address each patient's 

specific health issues [11]. By utilizing patient medical records, along with 

lifestyle and symptom information, AI platforms leverage natural language 

processing and machine learning algorithms to deliver personalized educational 

content. Healthcare systems utilize the data of individual patients to create 

customized recommendations that integrate treatment strategies with lifestyle 

modifications and methods for symptom management [12]. Individuals with 

endometriosis can access automated educational content through various AI 
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tools, such as virtual assistants and chatbots, at any time they choose. These tools 

facilitate meaningful interactions and provide trustworthy information, 

including explanations of medical terms and directions to credible sources. The 

accuracy of patient knowledge and adherence to treatment improves as AI 

platforms offer personalized medical information based on patients' specific 

conditions and their response patterns [13]. 
1.2. AI-Based Analysis for Understanding Endometriosis Symptoms and 

Treatment  

Endometriosis presents various symptoms in patients, making effective management of 

the condition difficult. Professionals can interpret ultrasound and MRI scans using AI-

driven image analysis methods that reveal the extent of endometriosis within 

reproductive organs. Through machine learning algorithms, medical image analysis 

aids physicians in identifying different tissue abnormalities and assessing their severity. 

In 2020, AI systems successfully analyzed medical scans to detect endometriosis, 

assisting doctors in developing suitable treatment plans [14]. AI technologies utilize 

deep learning algorithms to recognize specific tissue patterns, improving early detection 

and allowing for quicker, more accurate medical evaluations that lead to better patient 

outcomes. Healthcare professionals can leverage AI technology to assess imaging results 

in conjunction with symptom data, producing systematic recommendations regarding 

hormone therapy, surgical options, and fertility treatments for patients [15]. 

1.3. Early-Diagnosis and Risk Prediction: AI Algorithms in Identifying 

Endometriosis Risk Factors  

 AI and machine learning algorithms offer an advanced method for identifying 

various risks associated with endometriosis. Presently, the assessment methods 

for determining endometriosis risk primarily depend on age information, genetic 

ancestry, and characteristics of the menstrual cycle [16]. With its capacity to 

analyze large volumes of data, including genetic markers, environmental factors, 

and personal lifestyle choices, AI provides a comprehensive perspective on 

evaluating endometriosis risk for patients. Machine learning models reveal 

hidden patterns that traditional methods cannot access by examining extensive 

healthcare-related datasets from electronic health records and wearable health 

technology. AI algorithms identify early signs of endometriosis by monitoring 

subtle changes in symptoms to predict the severity of the disease in individual 

patients [17]. The utilization of comprehensive datasets enables healthcare 

providers to identify patients who need urgent medical attention, leading to 

improved long-term outcomes and reduced complications. 

  

1.4. Predictive Modelling for Endometriosis Progression and Treatment Outcomes 

 Healthcare professionals utilize AI to predict treatment outcomes for 

endometriosis by developing models that anticipate both the progress of the 

disease and the effectiveness of various treatments [18]. By analyzing patient data 

over specific time frames, machine learning models can project future disease 

outcomes, which assists clinicians in formulating personalized care plans. 

Computer systems assess treatment responses by analyzing patient information, 

including medical history and lifestyle factors, to predict outcomes for hormonal 
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therapies, surgical interventions, and fertility treatments. In 2022, specialized 

software integrated patient hormone levels with symptoms logged in apps and 

medical histories to predict the efficacy of therapies. The predictive analysis 

system achieved high accuracy by identifying optimal treatment options, 

enabling healthcare professionals to recommend tailored strategies that enhance 

patient recovery [19]. The model continuously benefits from updates based on 

patient data, allowing the treatment approach to adapt to changing patient needs. 

1.5. Comparative Analysis of AI-Based vs. Traditional Methods of 

Endometriosis Education 

AI-driven educational tools yield superior outcomes compared to traditional 

methods for patient education. Conventional educational resources, such as 

pamphlets and general counselling, often fail to address the unique needs of 

individual patients and do not integrate existing research findings. AI 

educational platforms provide patients with accurate, evidence-based 

information in tailored formats, which empowers them to better comprehend and 

engage in their health care plans [20-29]. Studies indicate that AI patient 

education platforms surpassed traditional models, as users of AI systems 

retained more information about their conditions while exhibiting increased 

confidence in managing their own care. With AI systems, patients gained 

immediate access to information, enabling personalized learning experiences and 

the option to review lessons multiple times. These benefits illustrate how AI 

improves the quality of patient education and its effectiveness in managing and 

understanding endometriosis. 

CONCLUSION  

Patient education for endometriosis can greatly improve through the integration 

of Artificial Intelligence (AI) and Machine Learning (ML), resulting in higher 

quality and more accessible care. Traditional methods of informing patients are 

often inadequate, as they require timely, precise, and personalized education to 

help individuals grasp the complexities of the chronic condition known as 

endometriosis. AI platforms possess the capability to analyze vast amounts of 

data, which allows them to generate tailored educational content, effectively 

addressing the information gap by offering patients immediate and specific 

information to improve their understanding of the condition and inform their 

decision-making process. The capacity to analyze personal health data via AI 

equips endometriosis patients to better monitor their symptoms and make 

informed choices regarding treatment options. AI-driven systems provide up-to-

date evidence and patient-specific learning materials that facilitate improved 

communication between clinicians and their patients, leading to enhanced 

outcomes. AI offers patient education through dynamic and adaptive methods 

that replace the outdated static educational tools previously utilized. The benefits 

of incorporating AI into endometriosis patient education are evident, yet several 

challenges must be overcome. Successful AI implementation relies on tackling 

issues such as biased algorithms, safeguarding patient data, and ensuring that 
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AI-based healthcare solutions are accessible to all patient populations. All AI 

tools need to go through ethical evaluations to ensure their purpose is to enhance 

healthcare professionals' roles in patient care decision-making rather than 

undermining their crucial responsibilities.   
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