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ABSTRACT

The healthcare sector is undergoing a rapid transformation driven by digital
technologies and artificial intelligence, with electronic health records (EHRs) at the
forefront of this revolution. EHRs offer many benefits, including improved patient
care, enhanced diagnosis, and treatment accuracy, as well as reduced administrative
burden on healthcare providers. However, their integration with Al technologies is
critical to addressing ongoing challenges, particularly around data security, privacy,
and improved clinical decision-making. Al tools such as machine learning, natural
language processing, and optical character recognition are enhancing the accuracy
and efficiency of EHR systems, making them more powerful in detecting diseases,
predicting risks, and improving healthcare outcomes. This paper reviews the
important role of EHRs in modern healthcare, explores how Al can enhance their
functionality, and discusses challenges related to data security, integrity, and bias in
Al algorithms. Despite these challenges, the future of healthcare looks promising as
EHR systems evolve into smarter and more secure platforms.

Keywords: Electronic Health Records (EHR), Healthcare Transformation, Artificial
Intelligence, Healthcare Outcomes.

Introduction

The current era is witnessing a revolution in digital technologies and artificial
intelligence, and healthcare has witnessed a pivotal transformation as a result of
adopting digital transformations, which has led to improving healthcare and enhancing
patient outcomes [1].

Electronic health records (EHR) are one of the manifestations of digital transformation
in healthcare, which effectively contributes to managing patients' health data and
facilitating cooperation between medical teams, which improves and enhances
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healthcare [2]. Electronic health records (EHR) enable quick access to accurate
information and patient medical history, which increases the efficiency of treatment
decisions, and developing treatment plans that are consistent with the patient's
condition and medical history [2,3].

In addition, the use of electronic records reduces human tasks and thus reduces errors

resulting from handwriting and quick and accurate access to medical information,
which contributes to enhancing healthcare [4]. However, there are many threats and
issues related to electronic health records (EHR) such as information security and
patient privacy [5]. Accordingly, the role of artificial intelligence in enhancing the
security and privacy of electronic health records (EHR) emerges through artificial
intelligence technologies that have the ability to identify potential threats and predict
risks related to big data [6]. Technologies such as natural language processing (NLP)
can also be integrated to analyze unstructured data from clinical records, enhancing
the system’s ability to detect potential risks [7].

Artificial Intelligence not only enhances the security of electronic health records [8].
It also enhances healthcare by analyzing medical data and providing medical
recommendations based on accurate medical information [8,9]. Diagnosis and
treatment can be improved based on a comprehensive and accurate patient record. At
the same time, electronic health records facilitate compliance with regulatory
standards as Al helps automate auditing processes and ensure ongoing compliance
[10].

Accordingly, this review seeks to explore electronic medical records and their role in
enhancing healthcare and patient outcomes. In addition, digital technologies and
artificial intelligence can help address the challenges facing electronic medical
records.

Digital Transformation in Medical Records and Its Impact on Healthcare

Digital transformation in medical records contributes to improving the quality and
efficiency of healthcare through the use of digital health technologies [1]. This
includes the use of electronic medical records and telecommunication technologies to
improve access to healthcare services and facilitate communication between patients
and doctors [11].

Electronic medical records are one of the most important digital health technologies
used in healthcare. These records allow patient information to be stored and
documented electronically, which facilitates access to and sharing of medical
information between different healthcare institutions [12]. Electronic medical records
also reduce the use of paper, improve the accuracy of recorded information, and save
a lot of time and effort for patients and doctors alike. In addition to electronic medical
records, telecommunication technologies contribute to improving healthcare
considering the digital transformation [13]. Patients can communicate with doctors
and nurses remotely using online healthcare applications and video medical
consultations. These technologies contribute to facilitating access to healthcare
services, reducing costs, and providing comprehensive coverage of healthcare
services, including peripheral areas [14].
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Digital transformation also enhances the exchange of medical information between
healthcare institutions, providing an opportunity to enhance scientific research and
innovation in the field of healthcare. digital technology, healthcare institutions can
exchange information quickly and easily, which contributes to improving diagnosis
and the efficiency of treatment decisions [11,13].

The Role of Electronic Health Records in Improving Patient Care

Electronic Health Records provide important tools that help reduce the workload of
medical staff and contribute to better patient outcomes.

Better Patient Engagement

Electronic Health Records (EHRs) are an essential means of communication between
patients, doctors, nurses, and other healthcare professionals. They contribute to
improving diagnostic accuracy and treatment decision-making by providing accurate
and comprehensive information about the patient’s health condition [3,15]. They also
contribute to enhancing the patient experience by scheduling treatment appointments
online, which reduces the workload on healthcare workers. Moreover, integrated
scheduling systems also reduce patient waiting times in clinics and healthcare centers,
providing a better patient experience [15].

Preventive Care

Electronic Health Records (EHRs) enhance the ability of patients and healthcare
professionals to manage diseases and continuously monitor health status, as they are
an important tool in early detection of diseases and risk factors [4]. EHRs can also be
used to manage patients and medical examinations and remind patients of them, which
helps patients educate themselves and manage health risks, thus enhancing patient
outcomes and healthcare [16].

Improving diagnostic accuracy

Electronic Health Records (EHRs) have the potential to provide physicians and other
healthcare professionals dealing with patients with organized, accurate, and timely
information that is collected and recorded in electronic health records, making the
patient’s health problem clear [3]. These technologies also allow physicians, hospitals,
and systems to examine the big data in their databases to accurately measure diagnostic
errors, thus reducing the recurrence of errors in the future.

Improving Patient Qutcomes

Effective patient care requires a collaborative, multidisciplinary approach, and
therefore, consistent, accurate information about a patient’s health status must be
available to members of the multidisciplinary team. An electronic health record (EHR)
program implemented in clinics allows administrative staff to collect, observe, store,
and monitor patient health information from virtually anywhere, while care providers
have complete visibility into every patient encounter, including physicians, nurses, lab
technicians, and others [17]. This provides better access to healthcare data, improves
care coordination, and ultimately improves patient outcomes.
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Reduces duplicate tests and procedures

Because EHRs contain all of a patient's health information in one place, providers are
less likely to have to repeat requests for unnecessary tests, screenings, and procedures
[18].

Electronic Prescription Accuracy

Electronic health records enhance the accuracy of electronic prescriptions, reduce
medication errors, verify drug interactions, reduce costs, and improve care. By
securely exchanging information between physicians and pharmacists [19].

The Role of Digital Technologies and Artificial Intelligence in Electronic Health
Records

Digital technologies and Al tools offer several benefits that enhance electronic health
records to improve patient outcomes and healthcare. Health information professionals
and technicians can integrate digital technologies and artificial intelligence into
electronic health records to enhance operational efficiency, improve decision-making,
and ensure secure and compliant management of patient data [20].

Data Management and Organization:

Al algorithms help in classifying and organizing health data in a way that enables
quick and accurate access to patient data [21].

Data Analysis and Insights:

Al tools through machine learning algorithms help in analyzing patient data from
multiple sources such as medical files, lab results, and radiological images. Which
provides finding patterns and trends, most of which may not be immediately apparent
to a human analyst. This contributes to early detection of diseases, better diagnoses,
and better treatment plans [22].

Natural Language Processing (NLP):

The same can also be attributed to the technological advancements that have led to Al
having the ability to read and process human language. When this NLP is applied to
electronic medical records, the required data can be extracted, as it is composed of free
text clinical notes and narrative reports, which leads to the creation of a unified patient
profile to be analyzed [23].

Optical Character Recognition (OCR) and Intelligent Document Processing (IDP)

Optical Character Recognition (OCR) and Intelligent Document Processing (IDP) are
essential for transforming physical, unstructured digital documents into searchable
electronic records. These technologies automate the extraction of relevant data, such
as patient information and history, from various formats, including handwritten notes
[24]. The combination of OCR and IDP ensures accurate digitization, improves data
accessibility, and reduces errors.
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Integration with Electronic Health Records Systems

An effective digitization solution should be seamlessly integrated with existing
electronic health records platforms, allowing digital data to be seamlessly integrated
into the broader healthcare ecosystem [21,22]. This integration unifies patient records,
enhancing decision-making processes by providing clinicians with comprehensive,
timely information without the need for redundant data entry.

Scalability and Customization

Digital tools and Al must meet the scalability requirements to accommodate the
evolving demands of healthcare organizations. They should be able to handle
increasing volumes of medical records while providing the flexibility to customize
workflows according to the needs of healthcare systems. This adaptability ensures
operational efficiency and long-term sustainability, allowing the system to evolve
along with the requirements of the healthcare organization [1].

Challenges in Electronic Health Record Digitization and AI Adoption

Despite the benefits of digitizing health records and integrating Al into healthcare,
there are several challenges that need to be addressed to improve healthcare and patient
outcomes.

Data Security and Privacy Concerns

As Al tools rely on processing vast amounts of patient health data, data security and
privacy are some of the most significant challenges facing the digitization of health
records. Data breaches, inadequate encryption, and unauthorized access can all lead to
harm to patient data. As such, health information systems professionals must develop
comprehensive plans to prevent and respond to data breaches to effectively mitigate
risks [25].

Bias and Discrimination in AI Algorithms

Bias in Al algorithms is a critical issue, as the data used to train these systems may
reflect biases that lead to unfair outcomes for certain patient groups. For example,
algorithms trained on unrepresentative datasets may exhibit lower accuracy for
underrepresented populations, such as those with darker skin or specific races [21]. To
address these biases, healthcare providers should use diverse datasets, regularly
monitor Al performance across different groups, and use fairness correction
techniques to ensure equitable healthcare outcomes.

Integration and Resistance to Change

Integrating Al with existing EHR systems poses technical and systemic challenges.
Incompatibility between Al solutions and existing health information systems can
hinder seamless integration, and resistance to adoption by medical staff can delay
progress [11,20].

Patient Acceptance and Adoption of AI
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Patients continue to be skeptical about the accuracy and reliability of Al tools.
Ensuring that Al solutions are tailored to patient needs and offering alternative options
to those who are hesitant to adopt Al are key strategies to increase patient acceptance
of health records and digital technologies [26].

Conclusion

The integration of digital technologies and artificial intelligence into Electronic Health
Records represents a transformative force in modern healthcare. By enhancing the
efficiency, security, and decision-making processes within healthcare systems, these
technologies significantly improve patient care and outcomes. The continuous
evolution of Al tools and the development of secure, interoperable EHR systems
promise to address current challenges, including data security concerns and the risk of
algorithmic bias. However, overcoming technical barriers, fostering patient
acceptance, and ensuring the seamless integration of these innovations are essential
for realizing their full potential. Moving forward, healthcare providers and
policymakers must collaborate to create a framework that addresses these issues while
leveraging the full capabilities of digital health technologies.
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