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ABSTRACT
Objective: Healthcare organizations

have the opportunity to enhance EHR

alongside machine learning and natural language processing in their
healthcare systems. Research showcases existing uses of Al that
combine machine learning with natural language processing,
illustrating their success in diagnostics, improving patient care, and
managing EHR systems.

Methods: The research investigation analyzed publications
from January 2018 to August 2024 found in the PubMed, IEEE
Xplore, and Scopus databases that dealt with the diagnosis,
treatment, and management of stroke. The review evaluated
academic articles regarding the application of AI/ML in the
diagnosis, treatment, and assessment of stroke management,
with an emphasis on ethical implications, technical details, and
regulatory limitations.

Results: Al and machine learning advancements enhance
patient outcomes by improving predictions, refining
diagnostic accuracy, and customizing treatment plans to meet
individual requirements. Natural language processing tools
incorporated into electronic health records make clinical notes,
typically unstructured, easier to understand, thereby
supporting clinical decision-making systems.

Conclusion: The progress in Al, machine learning, and natural
language processing significantly impacts modern healthcare
by improving diagnostic precision and patient services, all
while lowering expenses. Nonetheless, issues like the
integration of health information systems, bias in algorithms,
and data privacy concerns continue to exist. Future studies

management by incorporating Al should aim to address these problems to make certain that Al-

based solutions are accessible in various healthcare settings.

DOI: https://doi.org/10.5890/sjamt.v2i10.2575
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INTRODUCTION

Artificial Intelligence has greatly changed the healthcare landscape since its
application in medical fields began. The main subfields of AI that have
introduced significant changes to Electronic Health Record (EHR) management
systems utilized by healthcare professionals are Machine Learning (ML) and
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Natural Language Processing (NLP) [1]. Before the advent of Al, EHRs were
primarily used as centralized tools for patient care. In contrast, these systems now
serve as proactive assets that enhance clinical practices and medical outcomes
through better diagnostics and therapeutic strategies. This paper investigates the
synergistic effects of ML, NLP, and EHRs, which are essential in advancing
healthcare by focusing on three critical performance areas: diagnostic precision,
data management, and predictive analytics. The incorporation of Al in the
healthcare sector offers numerous advantages, especially in enhancing diagnostic
precision and predictive capabilities [2]. Medical prediction models that leverage
machine learning techniques demonstrate improved accuracy in forecasting
outcomes when trained on extensive datasets of patient information. Machine
learning algorithms typically function by analyzing medical images to detect
diseases at their earliest stages. NLP processing delivers critical insights into
hospital records, as it improves the analysis of unstructured text data. By
transforming unstructured clinical notes into structured data, NLP aids
healthcare providers in making well-informed decisions, ultimately leading to
better patient management and reducing human errors [3].

Overview

Artificial Intelligence (Al) and Machine Learning (ML) technologies are currently leading
the charge in the transformative changes taking place within the healthcare industry. The
adoption of these cutting-edge technologies enables healthcare providers to achieve
greater diagnostic precision, enhanced workflow efficiency, and improved patient
outcomes. Advanced Al algorithms that employ ML technology prove their efficacy by
identifying contextual cues and patterns while performing data analyses that may
sometimes go unnoticed by physicians [4]. The incorporation of Al technologies has
resulted in significant progress in diagnostics via medical imaging, the analysis of
genomic data in pathology, and the management of Electronic Health Records,
substantially reducing error rates and facilitating personalized, data-centric medical
interventions. As a result, the assimilation of artificial intelligence is profoundly changing
the approaches to diagnostics, therapeutic development, and disease management within
the medical field. With a growing patient base and increasingly complex clinical
challenges faced by healthcare systems, Al tackles these problems by providing more
sophisticated clinical decision-making abilities [5]. This enhances the accuracy of
diagnostic assessments and predictions about treatment results, as well as customized
treatment strategies. The effective utilization of Al and ML technologies is especially
pronounced in the area of stroke care, where prompt medical decisions are essential.
Information processing delays and a limited number of healthcare professionals pose
obstacles to treatment in stroke situations. By leveraging Al-powered diagnostics, CT and
MRI scanners can rapidly and accurately generate imaging results, which are vital for
evaluating strokes by medical personnel [6]. Employing Al algorithms to analyze patient
medical histories allows for the development of personalized predictive models for stroke
outcomes. With this information at their disposal, physicians can provide timely, tailored
treatment choices.
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Research Questions

1. What Al and machine learning techniques have been successfully applied to improve
diagnostic imaging and promote early detection in the healthcare field, especially
regarding stroke care?

2. How do Al and machine learning-based approaches compare with traditional
diagnostic methods in terms of speed and precision?

3. In what ways can Al and machine learning enhance treatment options, including both
pharmacological and interventional methods?

4. How do Al and machine learning technologies support the prediction of patient
outcomes and inform rehabilitation strategies for individuals recovering from strokes?

5. What primary technological, ethical, and regulatory challenges exist concerning the
implementation of Al and machine learning in healthcare, particularly in the context of
stroke management?

6. What new trends and research developments are shaping the future of Al and machine
learning in stroke care and the wider healthcare landscape?

METHODOLOGY

The literature review assesses the incorporation of Artificial Intelligence (Al),
Machine Learning (ML), and Natural Language Processing (NLP) in the
healthcare sector and its relationship with Electronic Health Records (EHRs),
following the standards outlined by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) to maintain clarity and transparency in

the analysis. The methodology involves a systematic strategy for literature
searching, criteria for the inclusion and exclusion of studies, and the method of
synthesizing data.

Literature Search Strategy

A thorough examination of peer-reviewed articles published between January 2018 and
August 2024 was performed across various reputable academic databases, including IEEE
Xplore, Scopus, Web of Science, and prominently PubMed. These databases were chosen
for their vast collections of research pertaining to healthcare and technology. The search
employed a mix of specific keywords alongside Medical Subject Headings (MeSH) terms
related to AI, ML, NLP, EHRs, diagnostic capabilities, patient care, and ethical
considerations in healthcare. The search strategy incorporated the following MeSH terms:
“Artificial Intelligence,” “Machine Learning,” “Natural Language Processing,”
“Electronic Health Records,” “Healthcare Systems,” “Diagnosis,” “Treatment,”
“Predictive Analytics,” “Personalized Medicine,” “Data Privacy,” and “Ethical
Considerations in Healthcare.”

Keyword Combinations: By using the Boolean operators AND, OR, and NOT,

the terms were combined and refined to highlight the most relevant studies. The

main combinations of these operators were: “Artificial Intelligence” AND
“Electronic Health Records,” “Machine Learning” OR “Artificial Intelligence”

AND “Healthcare,” “Natural Language Processing” AND “Electronic Health
Records,” “Diagnosis” AND “Machine Learning” AND “Healthcare,” and
“Predictive Analytics” AND “AI” AND “Patient Management.” This method
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ensured that the chosen studies were both thorough and focused, emphasizing
the roles of Al, ML, and NLP in healthcare through the utilization of EHRs.

Inclusion and Exclusion Criteria

To ensure comprehensiveness and clarity in our literature review, we set specific
inclusion and exclusion criteria. We created these criteria to collect the most
pertinent and up-to-date analyses concerning the effects of AI, ML, and NLP in
healthcare, especially in relation to EHRs.

Criteria Inclusion Exclusion
Focus Scholarly articles that Research that
have undergone peer does not
review focusing on primarily
artificial intelligence, emphasize Al,
machine learning, and ML, or NLP.
natural language
processing for the
purpose of
diagnosing, treating,
or handling patient
information via
electronic health
records.
Topics Research Investigate
investigating the use conventional
of Al machine techniques or
learning, and natural approaches that
language processing do not involve Al
in the healthcare or machine
sector, covering areas learning.
such as diagnosis,
treatment strategies,
and data
management.
Type of Scholarly articles, Non-peer-
Research literature reviews, reviewed
and case studies that materials,
offer empirical or including
theoretical editorials, opinion
perspectives. articles, or grey
literature.
Time Frame Documents released Research
between January 2018 published prior to
and August 2024 January 2018
Methodological Access to the complete Research that
Detail text with adequate does not provide
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methodological adequate

details to evaluate the methodological

quality of the results. details or does not
have the full text
accessible.

1. Data Extraction Methodology

Standardized Form

Form Details: A standardized template was employed to collect review data,
promoting consistency and the systematic gathering of essential information.
This standardized template was designed to collect key data points from research
articles related to the application of Artificial Intelligence (AI), Machine Learning
(ML), and Natural Language Processing (NLP) within healthcare systems
through Electronic Health Records (EHRs) and patient care practices.

Data Categories:

Core Information: The section explored the application of Al in identifying health
issues and its impact on improving treatment methods and forecasting results, as
well as its assistance in rehabilitation. Researchers documented their findings
concerning Al and Machine Learning systems that utilize Natural Language
Processing methods, which enhance diagnostic accuracy, customize treatment
strategies, and oversee disease outcomes in different healthcare environments.

Challenges and Limitations: The study demanded considerable focus on the
problems highlighted in these investigations regarding the inadequate quality of
data (pointing to inaccurate or misleading datasets), ethical issues tied to biased
algorithms and transparent decision-making procedures, along with regulatory
constraints on compliance with data privacy and the assimilation of current
healthcare systems. The assessment of the influence of AI/ML models on patient
care results and the trust in technology was analyzed to tackle ethical challenges.

Resolution Process:

Consensus Meetings: The reviewers held consensus meetings to align their
evaluations and revisit the original study materials to resolve any conflicts.
Through collaborative discussions, both reviewers came to a consensus on the
study's outcomes, guaranteeing a precise and consistent interpretation of the
data.

Involvement of Third Reviewer: The third reviewer, who specializes in healthcare
systems and AI/ML, was introduced to help address the conflict when the other
reviewers failed to come to an agreement during their deliberations. By offering
their specialized expertise, the third reviewer supported a fair and precise
understanding of the study, ultimately resolving the disagreements among the
other reviewers.

Documentation: A detailed record of inconsistencies and their resolutions was
kept. The documentation system provided clarity and allowed for the monitoring
of all decisions made during the data extraction process.
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Consistency and Validation

Cross-Verification: The assessment of the initial extraction results in comparison
to the reverified extractions validated the reliability of the data. The reviewers
participated in additional analysis and discussions to resolve any inconsistencies
noted during this phase.

Validation Meetings: The reviewers held regular validation meetings to address
any discrepancies or irregularities that appeared during the cross-checking
process. The team made adjustments informed by discussions focused on
verifying the data's accuracy.

Quality Assessment
The quality of all studies included in this literature review was assessed

using the Critical Appraisal Skills Program (CASP) checklists, which were
adapted for various types of studies such as randomized controlled trials, cohort
studies, observational studies, and case studies. This evaluation approach
enabled a comprehensive examination of research methodologies, clarity in
reporting, and the significance of research questions. This study explored how
the results helped to clarify the role of AI, ML, and NLP in enhancing healthcare
EHR management functions. The analysis addressed these aspects for each study:
the robustness of the research design was evaluated based on the choice of
AI/ML techniques and the quality of data collection, along with the
thoroughness of method reporting. The clarity of research reporting revealed the
degree of systematic documentation concerning research strategies, outcomes,
and project limitations. High-quality studies clearly articulated their research
objectives, data collection approaches, and findings. The research questions
needed to demonstrate significance in relation to advancements in healthcare and
the application of artificial intelligence and machine learning in Electronic Health
Record systems. Emphasis was placed on research studies that tackled both
current technologies and unfulfilled practice needs. In instances of disagreement
regarding the quality of an article, an additional expert with expertise in
healthcare-focused AI/ML assessed the studies, ensuring that a third reviewer
assisted in resolving any disputes pertaining to quality and relevance.
1. AT and ML in Stroke Diagnosis

The healthcare industry greatly benefits from the application of Al and ML technologies,
resulting in improved medical diagnoses and quicker clinical decisions, which contribute
to better patient outcomes [7]. When Al technologies are incorporated into electronic
health record (EHR) systems, healthcare providers experience enhanced diagnostic
capabilities and more streamlined workflows. The article emphasizes that the synergy
between advancements in Al and ML technologies results in better diagnostic
performance, particularly in complex situations such as stroke detection and the

execution of patient procedures [8].
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1.1.AI Applications in CT and MRI

The implementation of artificial intelligence in the evaluation of diagnostic images
outperforms conventional photographic methods. It significantly reduces the reliance on
extensive training and time-consuming techniques, especially in emergency medical
situations and diagnostic units managing stroke cases that necessitate prompt assessment
due to their critical influence on patient outcomes [9]. Al's deep learning algorithms assess
imaging data, facilitating the identification of complex anomalies that are difficult for
humans to detect. Healthcare technologies like Viz.ai and RAPID Al utilize convolutional
neural networks (CNNs) to analyze CT and MRI scans for diagnosing ischemic strokes,
particularly in large vessel occlusion (LVO) scenarios. Research suggests that Al-powered
systems achieve detection accuracy similar to that of specialized neuroradiologists when
it comes to recognizing LVOs and expediting the diagnostic process. This rapid response
is crucial for administering necessary treatments in ischemic stroke events, aiding in the
prevention of brain injury and improving patient recovery. The diagnostic accuracy of Al
systems is anticipated to enhance continuously as they assimilate new data to refine their
models [10]. The outcomes generated by Al systems consistently demonstrate high
accuracy and efficiency, as they operate independently of human factors such as fatigue
or variations in performance. The application of Al in CT and MRI analysis bolsters stroke
detection capabilities, ensuring a standard level of care across diverse healthcare settings,
which is particularly advantageous for systems with limited resources

1.2. Image Analysis for Differentiating Disease

The method of medical assessment is similar to how neurology approaches various
treatment options for ischemic and hemorrhagic strokes, as it aligns with the specifics of
individual patient cases. When patients present to healthcare facilities with diverse
symptoms and personal backgrounds, tailored treatment plans become essential. The role
of Al-enhanced methods for differentiating diseases is amplified through the
incorporation of Electronic Health Records (EHRs) alongside Al imaging technologies.
Deep learning techniques function as powerful instruments for diagnosing diseases by
analyzing a range of factors that combine patient details with medical records and
imaging outcomes [11]. The success of deep learning methods and sophisticated machine
learning algorithms in investigating various ailments is dependent on clinical materials,
diagnostic standards, and imaging information sourced from extensive EHR patient
databases. Through the assessment of tissue density in conjunction with hyperdense areas
and perfusion properties, Al is able to interpret CT and MRI scans to categorize strokes.
Research from 2021 indicated that Al-based systems for disease identification, which
leveraged large EHR databases of patient information and imaging reports, reached
diagnostic precision surpassing 90% prior to human consultation for complex health
issues [12]. The swift medical evaluation driven by Al technology improves patient
results, as doctors attain accurate disease characterizations, thereby minimizing
healthcare mistakes and treatment delays. Technological advancements support vital
healthcare domains by enabling timely and accurate medical interventions.

1.3. Early Diagnosis and Risk Prediction

Recognizing health risks is essential for implementing primary and secondary
prevention strategies aimed at managing various health disorders. Typically,

health risk assessments concentrate on two primary elements: the individual’s
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age and their blood pressure readings, while also considering tobacco
consumption and eating habits. Risk prediction models frequently neglect the
interplay between genetic factors and environmental influences, as well as
personal behaviour, in developing a comprehensive risk profile for health
problems. The application of Al and machine learning enables researchers to
reveal hidden patterns within extensive data sets that combine electronic health
records, genomic information, and continuous health data obtained from
wearable devices [13]. Contemporary healthcare systems utilize Al and machine
learning algorithms to analyze large healthcare databases, seeking overlooked
connections among risk factors that human assessments might miss. Random
forest algorithms use Al technology to process electronic health records,
identifying previously unnoticed risk factors that could signal the onset of heart
attacks or strokes. These innovative assessment models exceed the capabilities of
the Framingham Stroke Risk Profile by providing tailored and dynamic risk
evaluations that incorporate a range of patient-specific factors and data inputs.
This technology processes complex, integrated healthcare information to
pinpoint at-risk patients in situations where typical symptoms intersect with
intricate medical histories [14]. Healthcare providers gain from early risk
identification through this system, allowing them to create personalized risk
assessments and implement multifaceted preventive strategies. Combined health
data from electronic health records enrich Al and machine learning frameworks,
leading to improved stroke risk analysis and comprehensive care that addresses
the varied needs of patients.

1.4. Risk Prediction Using EHR Data

Healthcare professionals mainly depend on predictive modeling to anticipate
patient outcomes, allowing for the initiation of early preventive treatments.
Healthcare teams make use of Artificial Intelligence systems that employ
Machine Learning algorithms to examine extensive patient data records, aiding
in predicting the likelihood of adverse health incidents such as strokes. By
uncovering hidden trends in patient data through predictive models, healthcare
providers can identify factors linked to an increased risk of stroke. Representing
a significant progress in Machine Learning, approaches known as deep learning
and recurrent neural networks (RNNSs) are adept at managing time-sensitive
information, including patients' blood pressure readings, cholesterol levels, and
medication adherence [15-22]. Predictive algorithms based on RNNs analyzed
data from electronic health record (EHR) measurements of patients in 2022 to
explore trends in blood pressure, cholesterol levels, and adherence to medication.
An advanced diagnostic system based on this model detected stroke risks within
specific periods, enabling clinicians to modify treatments and provide lifestyle
guidance. Al models continually receive fresh data from new patients, allowing
for automatic risk assessments during real-time patient evaluations. The
proactive approach to stroke predictions through Al-guided recommendations
relies on continuous updates from patient data, promoting a transition from
reactive healthcare to proactive management [9].
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1.5. Comparative Analysis of Al-Based vs. Traditional Risk Assessment
Methods

Studies show that the use of Artificial Intelligence and Machine Learning
techniques in stroke treatment improves both diagnostic accuracy and treatment
effectiveness. Healthcare organizations can leverage Al and ML to integrate with
Electronic Health Records (EHRs), allowing for data-driven decisions that
provide timely healthcare solutions tailored to individual patients. Physicians
can employ Al technology for quick identification of strokes while receiving
targeted care plans for the best rehabilitation of severe stroke patients [13]. The
continuous evolution of artificial intelligence and machine learning technologies
is anticipated to bring meaningful transformations to global stroke care systems.
Rapid assessment of medical data aids in critical decision-making at the onset of
a stroke and develops therapeutic strategies for healthcare professionals.

Conclusion

Healthcare is evolving as Al and machine learning technologies work together to
minimize erroneous medical decisions and enhance treatment development,
ultimately improving patient outcomes and boosting satisfaction with healthcare
quality. In the future, stroke care driven by Al will incorporate genomic research,
wearable devices, and advanced neuroimaging technologies to create
customized treatment solutions for stroke patients. Partnerships between Al
experts and healthcare data analysts will produce more accurate, individualized
medical care solutions, broadening the impact of Al in the healthcare sector. The
fusion of machine learning and artificial intelligence enables healthcare providers
to devise straightforward stroke treatments that yield specific and effective
therapeutic results in conjunction with personalized treatment approaches.
Medical technologies fulfil two main functions: they assist physicians in
identifying strokes and provide state-of-the-art prevention and recovery
therapies, leading to better patient outcomes while decreasing the global
incidence of cerebrovascular diseases.
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