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Abstract

This study examines the impact of Al adoption and governance maturity on executive strategic
planning and organizational performance within the Saudi Arabian healthcare sector. A
quantitative research approach was employed using a structured questionnaire distributed to senior
healthcare executives working in both public and private healthcare institutions. A total of 103
valid responses were collected and analyzed using statistical techniques to evaluate the
relationships between the study variables. The results indicate that healthcare executives generally
perceive a high level of Al adoption within their organizations and recognize the importance of
governance frameworks in guiding the ethical and effective use of Al technologies. Al adoption
was found to enhance executives’ ability to utilize data-driven insights, evaluate strategic
alternatives, and improve the responsiveness of strategic planning processes. Furthermore,
governance maturity plays a critical role in ensuring accountability, ethical compliance, and risk
management in Al implementation, thereby strengthening the reliability of Al-driven decisions.
Regression analysis confirmed that Al adoption significantly influences executive strategic
planning, while the combination of Al adoption and governance maturity further improves
planning effectiveness and overall organizational performance. The findings suggest that
healthcare organizations that integrate advanced technologies with robust governance structures
are better positioned to improve service quality, optimize operational efficiency, and achieve
sustainable performance outcomes. The study highlights the strategic value of Al in healthcare
management and emphasizes the need for healthcare organizations to invest in technological
capabilities, governance mechanisms, and executive competencies to fully leverage the benefits of

Al-driven transformation.

Keywords: Artificial Intelligence Adoption, Al Governance Maturity, Executive Strategic
Planning, Organizational Performance, Healthcare Management, Saudi Arabian Healthcare

Sector, Strategic Decision-Making.
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Chapter One

Introduction




1.1. Introduction

The global healthcare landscape is currently undergoing its most profound transformation in
decades, driven fundamentally by the rapid maturation and integration of Artificial Intelligence
technologies. For national health systems, particularly those engaged in high-velocity
modernization efforts, the adoption of Al is not merely an operational enhancement but a
foundational strategic pillar. This study focuses on the KSA healthcare sector, where the
imperative for digital transformation is embedded within the core national development strategy,
Vision 2030. Understanding how this technological shift affects the highest levels of executive
strategy formulation and what factors enable or inhibit success is paramount to ensuring the

multi-billion-dollar transformation achieves its intended goals.

» The Global Strategic Shift towards AI-Augmented Leadership
Al represents a radical departure from conventional strategic management practices, redefining
the capabilities and responsibilities of Top Management Teams (TMTs) (Kiron, 2025).
Historically, strategic management relied on structured, often slow, processes to clarify purpose
and align organizational goals (Dennis, 2019). Today, Al systems move far beyond legacy
decision-support tools; they act as strategic collaborators, coaches, and subject matter experts for
executives. This progression from traditional decision support to strategic partnership

necessitates a profound re-evaluation of executive skill sets.

Globally, the integration of Al is transforming executive planning by utilizing massive data
volumes for enhanced foresight, guiding optimal resource allocation, and continuously assessing
strategic assumptions (Kiron, 2025). This augmentation allows TMTs to develop more effective
strategies by systematically identifying strategic options, evaluating complex trade-offs, and
sensing subtle shifts in the external environment, thereby countering inherent human cognitive
biases. The strategic influence of Al is profoundly adaptive rather than purely predictive. Al
enhances strategic measurement systems, such as Key Performance Indicators (KPIs), to more
quickly perceive performance shortfalls and reveal otherwise hidden interdependencies among
metrics. This capability provides a significant new feedback mechanism that aligns operations,
outcomes, and strategy, enabling timely strategy refinement and adaptation. This rapid, data-

driven organizational learning is essential for avoiding reliance on outdated metrics or business




assumptions, a crucial capability in KSA’s fast-paced transformation environment where

strategic alignment must be dynamic and high-velocity (Kiron, 2025).

> Saudi Arabia’s Strategic Imperative: Vision 2030 and Healthcare Transformation
Saudi Arabia's healthcare sector is undergoing a massive overhaul mandated by Vision 2030 and
executed through the Healthcare Sector Transformation Program (HSTP) (Vision 2030, 2025).
This program aims to create a healthcare system that is more comprehensive, effective, and
integrated, with a strong focus on innovation, financial sustainability, disease prevention, and the

rapid expansion of e-health services and digital solutions (Vision 2030, 2025).

The scale of this transformation is immense. The KSA system, currently ranked 26th globally, is
backed by substantial government spending, exceeding USD 66.6 billion in 2023, and targets
substantial infrastructure expansion, adding 26,000 to 43,000 hospital beds to accommodate
projected population growth (Global Health Saudi, 2025). Key policy levers driving this effort
include achieving Universal Health Coverage (UHC), the widespread adoption of technology,
and the development of health clusters leveraging privatization and Public-Private Partnerships
(PPP) (Global Health Saudi, 2025). Demonstrations of digital commitment are already
operational, notably the SEHA Virtual Hospital, launched in 2022, which is recognized as the
largest of its kind globally, connecting over 150 hospitals.

This context highlights a major executive challenge: successfully merging technological
innovation with new, value-based financial and organizational models. The structural shift
toward privatization and PPP 6 makes effective Al integration critical for managing financial
risk and ensuring service continuity. For instance, the transition is expected to increase annual
healthcare claims dramatically, from SAR 25 billion to over SAR 80 billion by 2026
(Santechture, 2025). Al adoption, particularly through automation and predictive analytics in
complex financial systems like Revenue Cycle Management (RCM), is therefore crucial to
stabilizing this expanding financial system, reducing costs, and ensuring the financial
sustainability required under the new value-based paradigm. The strategic success of the HSTP
rests on the ability of executives to integrate technology not just for clinical improvement but as

a core enabler of financial viability.




» Al as a National Priority: Alignment with NSDAI
Al adoption in healthcare is a direct mandate of the National Strategy for Data and AT (NSDAI),
which aims to position the KSA among the top 15 countries globally in Al capabilities and
establish it as a regional hub for data and Al by 2030 (SDAIA, 2025). Healthcare is explicitly
designated as a Priority Sector for integrating data and Al systems with the purpose of enhancing

access, improving preemptive care, and accommodating rapidly growing demand (SDAIA,

2025).

KSA hospitals and research centers are actively implementing specific Al applications across the
healthcare value chain. These applications demonstrate the breadth of executive strategic
concerns addressed by Al, moving beyond mere clinical tools to core administrative efficiency,
research capacity, and population health management. Examples include Al utilization in
hospitals to streamline billing processes and reduce errors in claims (RCM) (Kumar et al., 2025),
adoption of Al for efficient Electronic Health Record (EHR) management in Riyadh hospitals,
and the deployment of Al in early detection programs for chronic conditions like diabetes and
heart disease across the Kingdom (Kumar et al., 2025). These applications underscore that Al
adoption in KSA is fundamentally shaped by national goals for economic growth, sustainability,
and global leadership. Strategic planning must therefore address a complex mandate linking Al
deployment to patient outcomes, financial sustainability, and adherence to broader national,

social and environmental objectives.

1.2. Problem Statement

While governmental policy strongly mandates Al adoption and KSA healthcare executive’s
express high optimism with 83% believing Al improves clinical decision-making and 75%
expecting it to reduce operational costs a critical knowledge gap exists regarding the strategic
execution of these goals. There is insufficient empirical understanding of AI’s direct impact on
executive strategic planning functions (formulation, adaptation, resource allocation) and the
specific internal prerequisites necessary for successful deployment within the uniquely complex,
transforming KSA healthcare environment. The problem is multidimensional, encompassing
process deficiencies, executive preparedness, and governance immaturity. The failure to
effectively integrate Al at the executive level risks undermining Vision 2030’s multi-billion-

dollar investment in the sector.




1.3. Research Questions

Main Research Question

How does the artificial intelligence adoption and governance maturity impact the executive

strategic planning and organizational performance in Saudi Arabian Healthcare organizations?

1. RQ1: How does the adoption of Al technologies influence the comprehensiveness,
adaptability, and speed of strategic planning processes among KSA healthcare C-suite
executives?

2. RQ2: To what extent does the artificial intelligence adoption and governance maturity of
impact the executive strategic planning in the Saudi Arabian healthcare sector?

3. RQ3: To what extent does the artificial intelligence adoption and governance maturity of
impact the organizational performance in the Saudi Arabian healthcare sector?

4. RQ4: What specific managerial and regulatory challenges related to accountability and
liability do KSA healthcare executives face when integrating Al technologies solutions,

and how are strategies utilized to address these risks?

1.4. Research Objectives

e To examine how the adoption of Al technologies affects the comprehensiveness,
adaptability, and speed of strategic planning processes among C-suite executives in the
Saudi healthcare sector.

e To evaluate the impact of Al adoption and governance maturity on executive strategic
planning within Saudi healthcare organizations.

e To assess the influence of Al adoption and governance maturity on the organizational
performance in the Saudi healthcare sector.

e To identify the managerial and regulatory challenges related to accountability and
liability that Saudi healthcare executives face when integrating Al solutions, and to

examine the strategies employed to address these risks.




1.5. Study Significance

» Policy and National Alignment (Vision 2030 Validation)
The research provides direct, empirical evidence necessary for validating and refining KSA's
national strategies. The findings will offer specific feedback to governmental bodies, including
the Ministry of Health and SDAIA, on the institutional readiness and precise success factors for
technology adoption at the executive level, crucial for realizing Vision 2030’s healthcare and Al
objectives. By analyzing the degree of adherence to SDAIA's Al Ethics Principles and the
implementation of PDPL requirements, the study directly informs the necessary evolution of
KSA’s regulatory and governance frameworks, ensuring they support innovation while

rigorously maintaining ethical, safety, and privacy standards.

» Organizational and Financial Sustainability
Al is fundamental to achieving the financial sustainability goals of the HSTP, largely through
enhanced operational efficiency and advanced Revenue Cycle Management (RCM). The
research provides a quantifiable assessment of strategic value by linking robust Al governance
and high executive literacy to measurable performance improvements. Studies indicate that
hospitals implementing Al-assisted RCM have achieved substantial gains, including up to 30%
faster reimbursements, 20% fewer denials, and 25% lower administrative overheads
(Santechture, 2025). Additionally, automation in RCM operations, often leveraging technologies
like RPA and Al, is linked to significant productivity gains (15% to 30% in areas like call
centers) (American Hospital Association, 2024). By empirically linking governance maturity and
executive literacy to these financial outcomes, the research provides necessary strategic data to
justify large-scale, high-cost Al implementation, mitigating executive hesitancy regarding the

substantial resources required for effective adoption.

» Addressing the Human Factor (Talent and Culture)
The pervasive skills deficit and talent gap identified in the KSA healthcare sector represents a
strategic vulnerability (CISIN, 2025). This study directly addresses this by focusing on the Al
literacy requirements for leadership, validating the need for targeted executive training programs
that align with national frameworks like SDAIA's National Strategy for Data and Al (Nucamp,
2025). Furthermore, by exploring executive perceptions, the research illuminates the critical

cultural and trust factors (such as concerns over medicine becoming impersonal) that may




impede full executive and professional buy-in, which is vital for managing organizational change

amid radical transformation.

1.6. Hypothesis
H1: There is a statistically significant relationship between the adoption of Al technologies and
the comprehensiveness, adaptability, and speed of strategic planning processes among KSA

healthcare C-suite executives.

H2: There is a statistically significant relationship between Al adoption, governance maturity

and executive strategic planning effectiveness in the Saudi Arabian healthcare sector.

H3: There is a statistically significant relationship between Al adoption, governance maturity

and organizational performance in the Saudi Arabian healthcare sector.




Chapter Two

Literature Review




This chapter reviews the key theoretical concepts and previous studies related to artificial
intelligence adoption, governance maturity, strategic planning, and organizational performance in
the healthcare sector. The chapter also examines relevant studies to highlight current knowledge

and identify research gaps.

2.1. Saudi Arabia Healthcare
2.1.1. Overview of the Saudi Healthcare System

The healthcare system in Saudi Arabia is dual in the sense that the public sector is managed by the
Ministry of Health (MOH), and the private sector has been growing at a high rate. The Saudi
constitution ensures free healthcare services to the citizens, and government expenditure on
healthcare is about 9.4 percent of the national budget in 2023. This has led to the operation of
almost 60 percent of all hospitals or 499 hospitals in the country by the MOH so that many people
have access to healthcare services in the Kingdom (MOH, 2023).

The MOH is the main healthcare facility, where Saudi citizens and government employees have
free medical care. The publicly run healthcare facilities consist of general hospitals, primary
healthcare facilities and specialized hospitals like King Faisal Specialist Hospital and Research
Centre, which offers complex medical services. Also, military and security hospitals, such as
National Guard Health Affairs and Armed Forces Medical Services, are providing services to

military members and their families.

The size of a hospital depends on the bed, location and population density. The hospitals are mostly
bigger in large cities such as Riyadh, Jeddah and Dammam, which have high population density
and, consequently, more medical needs. Conversely, the rural and less populated locations have
fewer hospitals with fewer special services, which may force people to move to urban areas to

obtain advanced care (Hawsawi & Abouammoh, 2022).

Vision 2030 has seen the expansion of the private sector at a high rate with the involvement of the
private sector being encouraged to minimize the government spending on healthcare and improve
the quality of the services. Expatriates (who must also be insured by health insurance) as well as
insured Saudi citizens and self-paying patients are the major consumers of services of the private

hospitals and clinics. It also plays an important role in the medical tourism industry where the




industry provides specialized services, shorter waiting lines, and quality services (International

Trade Administration, 2024; Suleiman & Ming, 2025).

A large city has large hospitals which are private hospitals that are specialized and even larger
which forms the network of the hospitals, whereas a smaller city has smaller clinics that are owned
by private persons and operate on an outpatient and elective basis. The concentration of private
healthcare facilities is more at the urban centers where income earners and insured citizens are the

ones who demand the healthcare services.

Along with the framework of both public and private healthcare, the healthcare financing model
of Saudi Arabia is based on three major models reimbursement models, which are government-
based healthcare financing, private health insurance, and out-of-pocket care. The model funded by
the government is mostly controlled by the MOH, which makes sure that free healthcare services
are provided to Saudi citizens by the state-run hospitals and primary care centers. Also, it is
essential to note that the General Organization of Social Insurance (GOSI) is instrumental in
financing medical costs of the employees and retirees of the public-sector people by providing
health insurance on a private basis (MOH, 2023). Although this system offers universal access to
healthcare, it generates a lot of financial strain on government resources, creating a rising pressure

to bring the private sector into the frame.

The system has now adopted a fundamental role of the system with private health insurance being
a mandatory requirement of the expatriates with the employer being mandated to cover the
insurance by using the plans of private health insurance. Moreover, more Saudi nationals are
choosing to go voluntarily or be provided with private health insurance by their organizations as a

means to receive special treatment, reduced waiting lists and high quality healthcare services.

The out-of-pocket payments are still an important part of the private healthcare industry especially
when it comes to making the elective processes and specialized treatment not covered by
insurance. Cosmetic surgery, fertility services, and executive health check-ups are among the other

services that patients pay out of their own pocket.
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One of the changes to the healthcare system of Saudi Arabia is the alteration in the models of the
healthcare services to the value-based care model where the healthcare provider is paid according
to the patient outcomes instead of the number of services offered. The strategy will improve the

quality of healthcare and eventually minimize costs, which is in line with the strategic objectives

of Vision 2030.

The healthcare system in Saudi Arabia is in the process of transformation, and the country invests
in the infrastructure, digital health, and Al to achieve efficiency and accessibility. The growth of
intelligent hospitals, artificial intelligence-enhanced diagnostics, and telehealth portals is likely to

make the future of healthcare in the Kingdom even more prominent.

2.1.2. Saudi Arabia’s Vision 2030 and Healthcare Technological Advancements

The Kingdom of Saudi Arabia (KSA) has experienced a rapid digital transformation process in the
sector over the past few years. This has been triggered by national Vision 2030 plan aimed at
eliminating reliance on oil revenues and shifting to knowledge-based economy. The healthcare
industry, in particular, has undergone significant changes and the implementation of modern
technologies such as artificial intelligence (Al) to enhance service delivery as a part of the human
capital development objectives of the Vision 2030 (Aboalshamat et al., 2022). The Saudi
government considers Al and digital health as key to enhancing access, efficiency, and quality of

healthcare as proposed in Vision 2030.

Riyadh is the capital and the largest city in Saudi Arabia which has been leading in digital
development in the medical field. The Saudi government has encouraged partnerships between
government and the private sector to hasten the integration of Al and the Health Ministry has
collaborated closely with IT companies to integrate Al into care delivery. Administrative
functions, diagnosis, monitoring, robot-assisted surgeries and data analytics of major hospitals and
clinics in Riyadh have already been deployed using machine learning and automation. As an
example, the oncology treatment planning at King Faisal Specialist Hospital and Research Center
in Riyadh is planned with the help of the Watson Al platform created by IBM (Chikhaoui et al.,
2022).
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The Vision 2030 project of Saudi Arabia is expected to change the healthcare sector in the country
and make it more efficient, accessible, and patient-centered. Within the framework of the Saudi
National Transformation Program (NTP), the healthcare sector aims to become more efficient and
effective by means of strategic utilization of Information Technology (IT) and Digital
Transformation (DT) (Saudi Vision, 2020) It has led to significant digital health infrastructure
development, such as the adoption of Electronic Health Records (EHRs), the National Platform of
Health Information Exchange (Nphies), telehealth solutions, including Sehhaty and Mawid, and
the creation of Seha Virtual Hospital (SVH). The purpose of these innovations is to make
healthcare services modern, enhance patient care, and create a healthcare ecosystem nationwide
(MOH, 2023). Early adopters like the King Faisal Specialist Hospital and Research Centre
(KFSHRC) and the National Guard Health Affairs (NGHA) have attained HIMSS Stage 7 that has
resulted in EHR standardization, causing a digital transformation (HIMSS, 2024).

KSA’s adoption of digital health technologies, including AI, data mining, genomics, and
bioinformatics, is explicitly aimed at enhancing healthcare standards and addressing the
importance of data security and patient-centricity. The documented use cases in KSA are highly
diverse, spanning administrative functions (RCM, EHR management), predictive health (disease
detection), specialized services (SEHA Virtual Hospital), and scientific development (drug
discovery at KAUST). KSA's Al adoption is intrinsically shaped by national objectives for
sustainability and global leadership. Strategic planning in this context must therefore address a
complex mandate linking AI deployment to superior patient outcomes, ensuring financial
sustainability for the privatized system, and adhering to broader national social and environmental
goals. For instance, Al literacy must encompass knowledge of the environmental impact of Al
systems, such as optimizing transportation and supply chain routes to reduce carbon footprints,

thereby aligning operations with SDG.

Saudi Arabia has come up with the National Platform for Health Information Exchange (Nphies)
to tackle the nationwide issues in the areas of interoperability and facilitate the seamless transfer
of data between healthcare institutions (MOH, 2023). Nphies is a managed system that offers a
single platform to share patient records throughout the healthcare system, which is operated by the
Council of Health Insurance (CHI) in partnership with the MOH (CHI, 2025). This system will

guarantee real-time availability of vital patient information, which will lead to better coordination

12




of care and minimize redundancy. Moreover, Nphies enhances the surveillance of the health status
of the population enabling the authorities to monitor the dynamics of the diseases and apply
effective preventive measures. It additionally has the benefit of simplifying the insurance claims
procedure as well as improving efficiency in the public and the private healthcare sectors in regard

to electronic health transactions (CHI, 2025).

Besides the data integration work, Saudi Arabia has become one of the leading countries in terms
of telehealth services, implementing such platforms as Sehhaty, Wasfaty, and Mawid and allowing
patients to book appointments with physicians, chat with them remotely, and manage prescriptions
online. By cutting down on the amount of in-person visits, healthcare has become much more
accessible to rural and underserved regions and has reduced hospital overcrowding (Sayem et al.,
2023). They were crucial especially during the COVID-19 pandemic when Sehhaty and Mawid
helped to conduct remote patient surveillance and virtual consultations to provide continuity of

care and remove the risk of infection.

Further developing these innovations, Saudi Arabia developed an even stronger telemedicine
network by introducing the Seha Virtual Hospital (SVH), a dedicated facility, which ensures the
use of the high-quality medical services by using the latest technology and supporting healthcare
facilities throughout the Kingdom. SVH has 170 hospitals benefitting the entire country and
specializing in 29 core areas and over 73 sub-specialties, and has the capacity to attend over
480,000 patients annually. This program promotes the availability of specialized medical treatment
despite the geographical location, closes gaps in the availability of specialized personnel, and
increases the effectiveness of healthcare services delivery. Also, by encouraging clinical

excellence and knowledge transfer, SVH leads to innovation in the health sector (MOH, 2024).

The innovations based on Al in the Saudi Arabian healthcare industry are founded on these
technological innovations. With a digitally connected healthcare ecosystem, Saudi Arabia is pre-
empting Al-based diagnostics and predictive analytics, and personalized medicine. These
technologies will be important in enhancing clinical decision-making, optimization of patient care,

and medical research as the healthcare system keeps on changing.
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2.2. Al in Healthcare
2.2.1. The History of Al

Since the invention of computers, it has always been an endeavor to substitute human efforts and
expertise with computers operated machines. Most of these attempts are preceded by the effort of
trying to imitate the power of human intelligence. The attempts are most commonly referred to as
Artificial Intelligence. The human intelligence powers encompass comprehending language,
executing logic, learning and experience, knowledge building, memory and identifying patterns,
problem solving, planning, making judgments, which are complicated at times and retaining
information and communicating. Artificial intelligence science attempts to produce systems that

can think and behave humanely. These systems are referred to as artificial intelligence systems

(Kaul et al., 2020).

The idea of the use of machines in performing tasks similar to human beings was first coined by
Alan Turing in the 1950. He came up with an idea of how machines can program themselves to
perform tasks such as human beings do automatically. John McCarthy is the first person to coin
the word Artificial intelligence in 1956 as the study of creating intelligent machines. Artificial
intelligence has since passed through numerous phases of development until it reached the
advanced level of modern applications particularly in the medical field as it is depicted in the figure

1.
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Figure 1: Chronology of Artificial Intelligence (Abdullah, 2024)
It has since evolved into numerous branches since its invention of artificial intelligence that may
be used to create software and applications that can be described as smart of intelligent. The key
technology employed in imitating human thinking is known as artificial neural network which is
replicative of the human brain structure. Billions of biological cells (neurons) are interrelated and
used to think and make decisions by the human brain (Bitkina et al., 2023). The artificial neural
networks are based on the same type of structure called neurons that are linked together in layers
and can be trained using varying weights and alternative functions. This type of ANN resulted in
the creation of machines that could be trained and recognize patterns in the data and then be applied
to new sets of data. The concept of revolution gave rise to new Al concepts like Machine Learning

(ML) and Deep Learning (DL).

The application of Al in healthcare has evolved at a high rate during the past 50 years. As the
machine learning and deep learning algorithms have been improved, artificial intelligence has
become an inseparable part of any medical technology, whether it is a disease diagnosis like cancer
diagnosis or a personalized treatment, a medical data analysis, improved healthcare and much more
aspects providing a patient with healthcare. The development of computer technology like
processing capability and larger storage has contributed immensely in the use of Al technology in

the medical fraternity. Such developments and the improved algorithms and programs adopted in
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the medical sector resulted in increased confidence of such technologies by all stakeholders

interested in the same including doctors, nurses, health administrators, and patients.

2.2.2. Concept of Artificial Intelligence in Healthcare

Al in healthcare is the implementation of technologies based on artificial intelligence, including
machine learning and natural language processing, to enhance healthcare provision, diagnosis,
treatment planning, monitoring patients, and administration. It implies the application of
algorithms to process sophisticated medical data and provide predictions or recommendations to
aid clinical decision-making and improve patient outcomes. In healthcare, the goal of Al is to
automate, personalize care, eliminate medical mistakes, and eventually improve the efficiency and

effectiveness of healthcare.

Ghosh & Thirugnanam, (2021) stated that Artificial Intelligence (Al) is the ability of computer
systems and machines to fulfill the tasks traditionally done by human intelligence, such as learning
by experience, recognizing patterns, interpreting complex information, and decision-making. Al
systems aim to replicate cognitive processes that are related to the human mind, such as reasoning,
problem solving and perception. The use of Al technologies helps healthcare professionals to
process and interpret medical data faster and more accurately compared to other traditional
methods, which makes them even more significant tools in the field of the modern healthcare

system.

Medical Artificial intelligence (Al) is generally described as the application of computer
algorithms which are capable of simulating cognitive processes including learning, reasoning, and
problem solving in the medical context. These systems are based on past healthcare information,
such as electronic health records, medical imaging, lab findings, and genomic information, to
identify associations and come up with predictive models (Bohr & Memarzadeh, 2020). During
this learning process, Al systems can be trained to help medical workers diagnose a disease,

prescribe medication, and predict future outcomes of a patient.
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Conceptually, Al in healthcare can be viewed as the combination of smart digital technologies into
healthcare operations to aid in making diagnoses, treatment plans, monitoring patients, and
managing the administration. Unlike the traditional health information systems, which mainly
store and retrieve information, Al systems can learn with the past data and keep on bettering their
services with time. This learning ability enables Al algorithms to determine concealed patterns in
extensive data, including electronic health records, medical imaging information, genomic data,

and real-time monitoring data of a patient.

The artificial intelligence in healthcare is based on the various technology sub fields that facilitate
various forms of data analysis as well as automation as represented in Fig 2. Machine learning is
one of the most popular types of technologies that presuppose training algorithms to recognize
patterns and relationships in the data and apply them to make predictions or classifications.
Machine learning models can process clinical data to forecast the risk of diseases, possible
complications, and suggested individual treatment. Machine learning is further advanced in deep
learning where the computer utilizes artificial neural networks that resemble the human brain
structure. Deep learning algorithms are especially useful with medical images, including X-rays,
CT images, and MRI images, and they can easily identify abnormalities with the necessary

accuracy (Lekadir et al., 2022).
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Figure 2: The Interconnection of Artificial Intelligence, Machine Learning, and Deep
Learning (Lekadir et al., 2022)
The healthcare Al concept is also not limited to clinical practice, but also to healthcare
management and operational practices. The Al technologies may help healthcare administrators

enhance their hospital efficiency, resource allocation, as well as patient flows. As an illustration,

predictive analytics can be used to predict the number of hospital admissions, which can better

direct the allocation of resources and personnel by health care organizations. Artificial
intelligence-based scheduling solutions have the potential to streamline appointment booking,
decrease wait time and enhance patient satisfaction. Moreover, Al can be used in healthcare supply
chain management, forecasting the demand of the medical equipment and drugs. These practical
uses indicate that Al is not a clinical innovation only, but a strategy that can enhance the operation

of healthcare organizations on the whole.




2.2.3. Core Al Technologies in Healthcare

The technologies of artificial intelligence as used in the healthcare sector are made up of a number
of special methods through which computers can process medical information, assist in making
clinical judgments and enhancing healthcare administration. Some of the most significant
categories of Al in the medical field are machine learning, deep learning, natural language
processing, and robotics. All these technologies have their role in healthcare systems, which is the
ability to predict diseases and analyze medical images, as well as automated clinical records and

support during surgery.

» Machine Learning in Healthcare
One of the most commonly used types of artificial intelligence in the field of healthcare is machine
learning. It can be defined as a collection of computing methods through which computer systems
acquire patterns and relationships based on past data without having to be programmed. Ngiam &
Khor (2019) state that machine learning algorithms in a healthcare setting process massive
amounts of clinical data including electronic health records, laboratory reports, image data, and
patient history to find the patterns that may help healthcare providers to diagnose illnesses and
predict medical outcomes. The typical applications of machine learning models are disease
predictive risk, early disease diagnosis, treatment recommendation and patient outcome prediction.
As an example, machine learning algorithms can be used to examine patient health records and
determine the people who are at the highest risk of developing chronic diseases, including diabetes,
cardiovascular disease, or cancer (Battineni et al., 2020). These proactive features enable health

practitioners to introduce preventive measures and enhance patient outcomes.

Another significant use of machine learning in the field of healthcare, Siddiq (2022) also
mentioned, is clinical decision support systems. Machine learning algorithms are used in these
systems to interpret patient data and provide recommendations to healthcare professionals on the
diagnosis, treatment options, or medication management. Machine learning systems can also
enhance the quality of diagnosis and lower the rate of medical errors by applying large datasets
and finding trends that will not be easy to identify by human clinicians. Moreover, machine
learning models can assist healthcare administrators to optimize their hospital operations by

predicting the rate of patient admissions, better scheduling of the staff and utilizing health care
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resources more efficiently. The abilities render machine learning an essential part of the

contemporary data-driven healthcare.

» Deep Learning in Healthcare
Mishra & Gupta (2017) added that Deep learning is a higher end of machine learning, which runs
through artificial neural networks that replicate the structure and functionality of the human brain.
These neural networks are multilayered networks, which enable deep learning systems to compute
extremely complex data and automatically identify meaningful features in large datasets. Deep
learning has attracted much interest in the medical field due to its remarkable results in the analysis
of medical images, genomic information, and sophisticated clinical data. More specifically, deep
learning algorithms are popular in medical imaging (radiology, pathology, dermatology,

ophthalmology), as well as medical research.

X-rays, CT scans, and MRI images can be analyzed using deep learning models and thus identify
abnormalities, including tumors, fractures, or neurological problems with extremely high
accuracy. There have been instances where the diagnostic performance of deep learning systems
has been equivalent to or even better than that of the experienced medical specialists. Genomic
medicine is another field of application of deep learning, as it performs a genetic analysis to
determine genetic changes related to diseases and guide individual treatment (Suura, 2025). Deep
learning is another use in healthcare in terms of disease progression and patient outcomes
prediction. With the help of deep learning models, it is possible to detect some complicated
patterns in the large datasets of clinical trials and electronic health records and provide healthcare

providers with more information about their choices of treatment.

» Natural Language Processing in Healthcare
Natural Language Processing (NLP) is one more essential subdivision of artificial intelligence, but
it is dedicated to helping computers to comprehend, interpret, and analyze human language (Fanni
et al., 2023). Clinical information, in particular, in healthcare settings is stored in large amounts as
text data, unstructured in that they are often in the form of notes made by physicians, discharge
notes, pathology reports, and medical research articles. Conventional data analysis systems are
incapable of handling this form of unstructured data, and NLP technologies enable healthcare

organizations to derive meaningful insights out of textual data (Derek & Collings, 2025).
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NLP systems have the potential of automatically process clinical records and transform
unstructured text into structured data that can be utilized in research, clinical decision support, and
healthcare administration. Dreisbach et al., (2019) discovered that NLP models have the ability to
recognize medical diagnosis, medications, symptoms, as well as treatment outcomes, based on
physician notes on electronic health records. This can enable healthcare organizations to better
manage patient data and have a better clinical decision-making process in place. In medical
research, NLP is also utilized to allow the researcher to analyze voluminous amounts of scientific
literature and clinical trial data to determine emerging trends in medicine and treatment
innovations. Also, NLP technologies are becoming common in virtual health assistants, and
chatbots, used to enable patients to schedule appointments, obtain medical information and
communicate with medical professionals. These applications enhance better access to healthcare
and a higher level of interaction with patients and less paperwork on the part of healthcare

personnel.

> Robotics in Healthcare
Another significant branch of artificial intelligence technologies in the field of healthcare is
robotics. Medical robots are smart machines that are meant to help healthcare professionals
overcome their clinical tasks with more accuracy, efficiency, and safety (Ness et al., 2024).
Robotics in robot-assisted surgery, surgical robots are specifically used to enable surgeons to carry
out complex operations using surgical robots, which are more precise and less invasive. The
surgical systems come with better visualization, good dexterity and stronger control that surpasses
human hands in surgical operations and this is capable of reducing surgical complications,

shortening hospitalization, and favorable patient outcomes.

Robotics also finds applications in rehabilitation therapy, patient care, and hospital logistics
besides its use in surgery. Rehabilitation robots, as described by (Banyai & Brisan, 2024), help
patients recovering after injuries or neurological diseases to sustain their physical therapy activities
and track their improvements. Such robots assist patients in recovering and being independent with
personal therapy programs. Robots are also beginning to be utilized in hospitals to transport
medical supplies, deliver drugs, and help healthcare employees with some of their routine duties.
Due to automation of these logistical processes, healthcare organizations can optimize their work

and give healthcare professionals more time to concentrate on treating patients (Holland et al.,
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2021). Moreover, Al algorithms are being combined with robotic technologies to help provide
autonomous decision-making capabilities thus improving the abilities of healthcare robots to be

more intelligent and adaptive to assist with clinical and administrative activities.

Although artificial intelligence technologies are very different, the most sophisticated healthcare
systems are turning more and more towards integrated Al ecosystems, a combination of machine
learning, deep learning, natural language processing, and robotics. As an illustration, an Al-based
medical system can implement machine learning to process patient information, deep learning to
process medical images, NLP to assist with learning clinical notes, and robotics to help with
surgical operations or patient care. This interconnection enables healthcare organizations to
establish holistic digital health environments with the ability to improve clinical decision-making,

patient outcomes, and healthcare operations.

With the medical sector steadily turning to digital technologies and offering more and more
medical data, the role of artificial intelligence will become more significant in changing the
healthcare delivery. Nevertheless, these Al technologies cannot be successfully implemented
without effective governance structures, proper infrastructures, and qualified medical practitioners
who are capable of interpreting the Al-produced data successfully. As such, it is important to learn
the various Al technologies and its applications in healthcare to devise effective strategies to adopt

Al and govern it in healthcare organizations.

2.2.4. Benefits of AI Adoption in Healthcare

One of the most revolutionary technologies that has occurred in the current healthcare systems is
artificial intelligence (Al). The growing sophistication level of medical information, the escalating
prices of health services, the growing patient expectations, as well as the lack of healthcare
providers, contributed to the high demand of innovative technological solutions. Al is important
in overcoming all these challenges as it will empower healthcare organizations to process large
volumes of clinical data, increase the accuracy of diagnoses, enhance the efficiency of operations,
and assist in making clinical decisions. Following the global shift in the healthcare sector towards
a digital transformation, Al technologies have become the key to enhancing the quality, access to,

and sustainability of healthcare.

Among the greatest advantages of Al in healthcare, it is possible to mention that it can enhance
the accuracy of the diagnosis and early detection of the disease. It is common in medical diagnosis

22




to have to analyze multidimensional clinical data including laboratory results, imaging findings,
and medical histories. These datasets can be analyzed with unprecedented speed and accuracy by
Al algorithms, especially machine learning and deep learning algorithms. According to
Valavanidis (2023), Al systems are able to identify anomalies in medical images, including X-
rays, CT scans, and MRI scans, assisting doctors in detecting diseases, including cancer, heart
disorders, and nerve tissue, among others, in earlier stages. Disease early diagnosis greatly
enhances the success of treatment and lowers the healthcare costs since a patient will be in a
position to undergo early interventions before the disease becomes worse. Research (Khalifa and
Albadawy, 2024; Alanazi et al., 2024) has demonstrated that Al-based diagnostic systems can be
as accurate as or even more accurate than the experienced medical specialists in some medical

imaging processes.

The other significant feature of Al in healthcare is its use in assisting the process of clinical
decision-making. Medical practitioners are faced with the challenge of making complicated
choices which include diagnosis, treatment planning, medicine dosage, and patient monitoring.
Elhaddad & Hamam, (2024) stated that Al-based clinical decision support systems use patient data
and medical knowledge to produce evidence-based recommendations that can help healthcare
providers make informed choices. Such systems are able to measure the treatment choices, drug
interactions and how patients will respond to various therapies. According to Singh (2019), Al can
assist healthcare providers in making more uncertain clinical decisions and enhancing patient care
outcomes by giving them real-time insights and predictive analytics. Moreover, Al systems have
the ability to constantly be informed out of new clinic information, which enables them to become

better at their advice with the progress of time.

According to Faiyazuddin et al., (2025), patient flow management, scheduling of staff, resource
allocation, and supply chain management are some of the critical challenges that healthcare
organizations experience. Al technologies can process information about operations and find
healthcare patterns with the help of which the administrators will be able to optimize these
processes. According to Fagbenle (2025), predictive analytics can be used to predict the rate of
patient’s admission, thereby helping hospitals to spend less on staff and hospital beds. The waiting
period can be minimized by scheduling appointments and enhancing patient flow using Al-

controlled scheduling systems. Vadaga et al., (2025) also included that the Al systems can assist
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in the supply chain management, anticipating the demand of the medical supplies and
pharmaceuticals, making sure that the healthcare facilities will have proper inventories without
wasting them. These operational areas are beneficial in ensuring that healthcare organizations save

the expenses even as they deliver high standards of care.

The other significance of Al in healthcare is that it can be used in personalized medicine and
precision healthcare. Conventional medicine practices are usually systematic and might not take
into account the differences that are peculiar to patients like genetic variations, lifestyle, and
environmental factors. Al technologies can assist healthcare providers to differentiate big datasets
such as genomic data, clinical records, and lifestyle information to build individualized treatment
plans that can be applied to each specific patient. As Taherdoost, & Ghofrani (2024) stated, with
the help of Al, genetic data can be used to find the most effective medications to treat particular
patients, enhancing their treatment efficacy and decreasing DNR. Al-assisted personalized
medicine can enable healthcare practitioners to provide more targeted treatment and patient

outcomes.

As (Khan & Alotaibi, 2020) found through the analysis of large-scale health-related data using
electronic health records, wearable devices, and population health databases, one can discover
patterns linked to disease outbreaks and population health trends by using Al systems. Predictive
analytics enables healthcare organizations to provide information regarding the people who are
really at risk of getting chronic diseases like diabetes, hypertension, or cardiovascular problems.
Timely detection of such risks allows the health care provider to put in place preventive measures,
lifestyle changes, and surveillance schemes that can minimize the chances of disease advancement.
Consequently, Al assists in the shift towards reactive healthcare services that are focused on
treating diseases post-factum to proactive healthcare models that are more oriented at disease

prevention and early interventions.

The discovery and development of a new drug is a highly expensive process since it takes many
years and involves several scientific and administrative processes before a new drug can be
developed to the stage of human trials. It is also tedious, multifaceted, costly and not always
successful. This general procedure is depicted in the diagram that is shown in Figure 3. The Al
technologies can speed up this process by performing analysis of biological data, discovering

potential drug targets and predicting the efficacy of new compounds (Tiwari et al., 2023). Machine
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learning algorithms have the capacity to analyze clinical trials and biomedical research in large
volumes to draw patterns that can potentially result in new medical discoveries. Moreover, Al can
be used to assist researchers to create more effective clinical trials by finding suitable populations
of patients and forecasting possible results. Such capabilities can greatly save time and cost

incurred in the development of new medical therapies.
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Figure 3: Novel Pharmaceutical Development Process (Abdullah, 2024)

2.2.5. The Concept of Al Literacy in Healthcare

With the continued growth of artificial intelligence (Al) in the healthcare field, the need to provide
professionals with the knowledge, skills and judgment to effectively interact with these
technologies has never been more pressing. Although everyone is agreeing that Al literacy is
significant, healthcare education has not yet validated tools to determine the readiness of the
learning processes and practitioners in navigating Al-imbedded care settings (Charow et al., 2021).
The scope of Al literacy includes a wide variety of skills, such as technical knowledge and critical
thinking, ethical arguments and clinical synthesis, depending on the job functions and settings of
professionals. Nevertheless, the existing evaluation habits tend to be limited, immature, and non-

linked to the health care realities.
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Artificial Intelligence (Al) literacy in healthcare as explained (Kimiafar et al., 2023) is the degree
of understanding, skills and knowledge that healthcare professionals such as executives, managers,
and clinicians have on Al technologies and their use. It entails the capacity to decipher Al outputs,
comprehend the constraints and dangers of Al systems and be able to apply Al perspectives to
clinical and strategic choices. The concept of Al literacy is regarded as a crucial competency in
the contemporary healthcare setting since it, directly, impacts the successful adoption,
implementation, and governance of Al technologies. According to Fantoni & Sasmita, (2025), Al-
literate leaders have the ability to bridge the divide between technical innovations and strategic
goals, so that Al tools can be used to improve performance and patient outcomes in organizations

instead of causing needless risks.

The multidimensional Al literacy in healthcare is technical, operational. Technical literacy is
knowledge of concepts and tools of Al, including machine learning, deep learning, natural
language processing, and robotics. Technically literate healthcare professionals are able to
determine the Al algorithm reliability, identify biases, and evaluate the predictive validity of
machine-based AIl. Operational literacy relates to the knowledge of how AI can be used in
healthcare operations and processes, such as patient monitoring, clinical decision support, and
administrative management. Operationally literate professionals are able to see points of

efficiency, streamline processes, and facilitate effective assimilation among teams.

As it is stated in (Arunachalam, 2025), Al Literacy helps in the context of decision-making,
allowing the executives and clinicians to comprehend Al outputs correctly, make evidence-based
decisions, and enhance patient care and operational efficiency. The leaders who are Al-literate can
also easily identify and address the obstacles to Al adoption like data privacy issues, cybersecurity
risks, employee resistance, ethical concerns, and budgetary limitations. Goktas & Grzybowski,
(2025) also contributed the fact that Al literacy helps implement governance models and adherence
to ethical and legal requirements, which is essential when dealing with sensitive patient data or
when considering Al as a part of clinical affairs. Leader Al literacy can also enhance faster Al
implementation, better resource distribution, and organizational flexibility to swift technological

and healthcare transformations.
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The AI literacy is of special concern to the Saudi healthcare context where the nation is
experiencing a quasi-digital transformation in accordance with the Vision 2030. Although the
adoption of Al is on the increase, Alsehani (2026) reports that the executive level of Al literacy is
disproportionate in the healthcare institutions. The lack of literacy may lead to a slower adoption,
misunderstanding the Al insights, underestimating risks, or not properly addressing the obstacles,
including workforce preparedness, ethical standards, and infrastructures (Kumar et al., 2025).
Specific training programs, workshops, and exposure to Al application are necessary to improve
Al literacy among executives so that they would be able to utilize Al in their strategic planning,
risk management, and operational decision making. In this regard, executive Al literacy can be
considered one of the most important aspects of the benefit of Al adoption and ensuring sustainable

organizational performance and patient care.

2.2.6. Challenges for AI Adoption in Healthcare

In spite of it, the implementation of Al in healthcare is associated with some serious difficulties
that could impede its mass adoption and success. The barriers present here are technical, ethical,
organizational and leadership gaps, and the barriers need keen attention to make Al
implementation successful and in tandem with the healthcare objectives. This part discusses these
challenges to enable the establishment of the groundwork on their implications on the adoption

strategies in the future.

» Technical Challenges
The implementation of Al in healthcare is too vulnerable to numerous technical challenges, such
as data quality and availability, interoperability, the transparency of algorithms, prejudice, the risks

of information security, and compliance with regulations.

Availability and quality of structured data is a big problem. Al models need large volumes of
labeled data, whereas the access to varied and complete medical records is not possible because of
multiple factors. To begin with, institutions have broken records, and electronic health record
(EHR) systems are incompatible, which results in a silo phenomenon that does not allow Al to use
a full patient history. Second, unequal and irregular data gathering methods and use of outdated IT
systems also limit the effectiveness of Al. Finally, omitted values and training set errors may result

in false predictions, which is not beneficial to patient safety.
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Interoperability and transparency are also another hindrance based on different factors. The
inability to exchange data seamlessly is also a limitation to the EHR systems that are not
compatible with Al technologies (Singh et al., 2020). This has been a major problem due to a lack
of standardized data-sharing models which allow institutions to get full patient records thus
limiting the potential of Al in the field of clinical decision-making. Also, the vendors of Al usually
do not provide a lot of transparency when it comes to the functionality of models, which makes it
challenging to evaluate and implement Al in healthcare organizations (Kim et al., 2023). Finally,
the issue of privacy and regulatory limitations causes hospitals to uncooperative with Al

developers, which limits real-world Al learning and optimization.

The other major problem is the transparency and explainability of the algorithm. Most Al models
are black boxes, which do not provide a clear rationale on how they arrived at the prediction, and
it is not easy to validate the results by clinicians (Donins & Behmane, 2023). The Al does not
always have an audit trail, unlike the traditional process of decision-making, which allows
healthcare providers to confirm the way the conclusions have been made. It is particularly
problematic with regards to such fields as radiology, where AI helps with the detection of
anomalies. Clinicians might be reluctant to use the advice of Als in the care of their patients unless

it justifies its claims.

The topic of bias in Al models is another important issue because unrepresentative training data
may generate systematically biased results. The Al-based diagnostics rely on the past medical
records, and in case these records do not represent a wide range of populations, Al will make poor
forecasts, which will harm some specific groups (Hassan et al., 2024). Prejudice may also
strengthen the existing differences resulting in misdiagnosis and unequal treatment among various
groups of people. Additionally, automation bias is another risk factor, which assumes that
clinicians trust Al recommendations too much without critical analysis that may lead to the higher

chance of medical errors.

Cybersecurity risks, as well as regulatory limitations, are also barriers to Al adoption. The
healthcare systems based on Al need access to sensitive patient data, which means that they need
the security measures to be strong. Nevertheless, strict laws like Health Insurance Portability and
Accountability Act (HIPAA) and General Data Protection Regulation (GDPR) restrict the ability

to share data constraining the learning and predicting power of Al. Also, Al models may be subject
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to cyberattacks and adversarial manipulations that may result in patient data compromise,
misdiagnosis, and identity theft (Al Badi et al., 2022). The security issues also hinder the
implementation of cloud based Al solutions since the healthcare providers are cautious about
moving to cloud based systems due to regulatory uncertainty. Most of them continue to use on
premise storage services, which does not have the computing power and security resources to scale

Al

» Ethical Challenges

The use of Al in the healthcare setting poses ethical issues of patient privacy, accountability,

fairness, autonomy, and trust.

The privacy of patients and the security of their data are two of the most important ethical issues.
Al uses large quantities of patient data, and it is important that it remains confidential and does not
violate legislations, including HIPAA and GDPR (Donins & Behmane, 2023). Although such
regulations safeguard patient rights, they also limit the access of Al to various datasets, which
slows progress. Moreover, patients are not willing to use Al-powered healthcare devices due to

the fear of unauthorized access, data breaches, and other possible misuse.

Responsibility of Al-inspired decisions is also another significant issue. Historically, medical
decisions are the responsibility of physicians and institutions, whereas Al makes liability difficult.
The question of accountability when an Al system makes a wrong diagnosis or treatment
suggestion arises as outlined by Singh et al. (2020). A lack of legal frameworks puts doctors in a
state of confusion regarding whether they should override the Al-generated information or not,

discouraging the complete implementation of Al

Ethics is also a problem related to bias in Al models, where training data that is not representative
may result in the occurrence of disparities in healthcare results. The Al-driven diagnostics tend to
replicate the biases existing in past medical records, discriminating against or favoring some
groups of patients (Hassan et al., 2024). By way of illustration, diagnostic models, which have
been trained on a limited population sample, can be less precise on underrepresented communities,

further contributing to healthcare disparities.
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Another ethical issue is autonomy and power to make decisions. Although AI improves the
efficiency of the clinical process, excessive trust in the automated recommendations can diminish
the role of a physician. Doctors in the context of Al-driven diagnostics might also be put under
pressure to implement Al produced recommendations and not use their own expert knowledge,

which brings up the issue of medical autonomy and professional responsibility.

Lastly, there is the role of trust and informed consent in Al adoption. Uncertainty is caused by the
fact that many patients have little knowledge about the impact of Al on their care (Chew &
Achananuparp, 2022). In contrast to human doctors, Al does not possess emotional intelligence,
which may have an effect on the doctor-patient interactions and diminish patient trust in Al-based

recommendations.

» Organizational Challenges
Besides technical and ethical issues, organizational ones, such as resistance to change, workflow
impediments, Al illiteracy, financial limitations and regulatory uncertainties, are barriers to

integrating Al in healthcare.

The problem with Al adoption is still strong. The doubt about the reliability of Al, especially when
the suggestions offered by Al go against the conventional medical education and clinical practice
is widespread among most healthcare professionals. Moreover, possible job displacement and the
perceived risk of automation and the removal of human knowledge are other factors that make

people unwilling to implement Al-based solutions (Donins & Behmane, 2023).

This resistance is further aggravated by the problems of workflow integration. Although Al
improved clinical processes, inadequately integrated systems tend to add administrative pressure
and cause alert fatigue, which results in less efficiency. Healthcare professionals who are
overworked will not accept Al when it makes the tasks of serving patients more complex instead

of simplifying the decision-making process.

One of the factors that created a serious hurdle in adopting Al is the Al illiteracy of medical
professionals. In the absence of proper training and education, Al tools are likely to be abused or
not used to full capacity, which constrains their potential in healthcare facilities. According to

Trivedi & Patel (2021), a number of clinicians are deficient of technical skills to comprehend Al
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outputs. Moreover, there are no standardized programs on Al literacy taught in medical schools

and future physicians are not ready to use Al in clinical practice.

The financial constraint is also a significant challenge to healthcare institutions. The use of Al
involves a high initial investment in infrastructure, computer programs, and employee education.
A significant number of hospitals and care providers find it difficult to plan financially in the long
term to implement Al, especially as Al technologies are constantly changing, and thus require up-

to-date and continuous support (Davenport & Glaser, 2022).

Bureaucratic vagueness contributes to the further complexity of Al implementation because
medical institutions are required to maneuver through the changing legal regulations,
reimbursement systems, and liability issues. It is impossible to guarantee that traditional regulatory
approval processes can keep abreast with many Al models that are constantly being developed.
The absence of specific guidelines on certification and implementation of Al puts healthcare

institutions at a loss when it comes to meeting compliance requirements.

Though most AI solutions demonstrate effectiveness in pilot projects, the application of the
technologies in large-scale settings among a variety of health care institutions is still a problematic
area. Small scale experimental projects are usually known to be the initial projects in Al
implementation, yet most of them fail to move to fully operational systems. Especially the clinical
Al applications are more prone to hurdles of scalability as compared to administrative Al because

of the necessity of stringent validation, regulatory controls, and clinical testing in the real world.

Leadership, strategic planning, and good governance are the key to the successful implementation
of Al in healthcare. Nonetheless, numerous health institutions are unable to establish a clear vision
of Al, ethical governance, stakeholder buy-in, risk management, and effective resource allocation.

These are leadership difficulties that pose enormous obstacles to the use of Al in clinical practice.

One of the reasons why most healthcare organizations have not yet adopted Al is the absence of a
strategic vision and roadmap of implementation. In the absence of a roadmap, the implementation
of Al is usually done in an uncoordinated way, which results in departmental integration
inconsistency. The difference in the funding also makes this problem worse, as more specialties
such as radiology can take advantage of Al than less-invested ones such as pediatrics and general

practice. Such unequal distribution restricts the fair use of Al developments (Davenport & Glaser,
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2022). Healthcare leaders are also faced with major challenges in Al governance and compliance
with regulations. Numerous organizations do not have an effective governance system, which
leads to the absence of ethical monitoring and the growing threat of bias, regulatory offenses, and
misuse of Al. The leadership has a significant role to play in the resolution of such problems as it
is necessary to develop clear ethical standards that will guarantee the use of Al with the purpose

to promote patient safety, fairness, and compliance with regulations.

The implementation of Al has its own risks, and the healthcare leaders need to evaluate the possible
difficulties and make the correct decisions regarding the implementation of Al. One of the central
points of risk management is to guarantee future validation of Al models prior to their application
in the real clinical contexts (Trivedi & Patel, 2021). Al models can also bring errors, biases, or
unintended consequences without strict testing and validation, which will threaten patient safety
and trust. The best approach to leadership is to create strong risk management procedures that

would make Al solutions safe, reliable, and congruent to medical best practices.

The use of Al also need the participation of several stakeholders, such as clinicians, administrative
teams, IT teams, and policymakers. Nevertheless, the amount of Al knowledge in healthcare
leaders does not always speed up the process of decision-making. Most hospital administrators
and executives do not have the technical knowledge of Al, and it is challenging to estimate Al

potentials, risks, and integration plans.

2.2.7. Regulatory Frameworks, Governance, and Accountability

KSA has proactively established a robust governance ecosystem through SDAIA’s Al Ethics
Principles and the implementation of the PDPL. These frameworks emphasize transparency,
accountability, responsible use, and strict adherence to privacy, which is crucial given the

sensitivity of health data.

However, the integration of complex Al systems introduces a high-stakes accountability dilemma.
When Al leads to strategic failure or medical error, the “black box” nature of certain algorithms
complicates the assignment of blame and organizational liability. Legal tensions emerge regarding
executive responsibility, especially given PDPL’s mandate for strict access controls over health
data, requiring careful auditing based on seniority and need-to-know principles. For KSA
executives, establishing a high Al Governance Maturity (AGM) is therefore a primary strategic

requirement for ensuring compliance and mitigating risk. Effective governance demands a
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multidisciplinary approach, integrating legal, clinical, compliance, and bioethics expertise.
Strategically, this necessitates moving away from opaque models towards "white box" or
Explainable Al (XAI) solutions to enhance transparency and implementing integrated governance

maturity matrices to track progress against strategic Al objectives annually.

The lack and incompleteness of the legal regulation of Al accountability in most countries and
regions, Saudi Arabia is not an exception (Khammassi & AlShanqityi, 2025). The current
legislation frequently fails to specify the distribution of responsibility in the case of Al-related
clinical outcomes, and it lacks the benchmarks of appraising the safety and efficacy of Al prior to
its mass implementation. Regulatory uncertainty can stifle strategic decision-making to implement
or expand Al solutions without explicit regulatory direction on the matter, potentially delaying this

process.

The ethical factors that present another managerial challenge are those of fairness, bias, and
informed consent. The healthcare Al system may reproduce the biases inherent in the training data,
and consequently, discriminate some patient groups (Ali, 2025). The possible consequences of
such outcomes not only cause ethical issues but might also result in legal actions in case of
discrimination whose impacts are detrimental to the patients. Executives should, therefore, adopt
governance frameworks that deal with the issue of algorithmic bias, equitable treatment, and
informed consent (patients) in case clinical decision-making is conducted with the help of Al
systems. These ethical protection measures are managerial and legal requirements that should be

incorporated into organizational policies.

2.2.8. Mitigation Strategies for Al Implementation Challenges in Healthcare

The mitigation measures to the challenges of Al implementation in healthcare are the premeditated
approaches, policies, and interventions that organizations use to address obstacles related to the
implementation of Al. Some of the challenges faced by healthcare systems in the implementation
of Al technologies are the issue of data privacy and security, resistance of the workforce, ethical
issues, regulatory requirements, financial constraints, and technical incompetence. Sound
mitigation measures should help to deal with these challenges in a systematic way so that
successful Al implementation can be achieved, and the advantages of Al applications may be

maximized, and patient outcomes can be kept safe. In healthcare contexts, such strategies are
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especially important because patient information is sensitive, the importance of clinical decisions

is extremely high, and the organizational processes are complicated.

Among such major mitigation mechanisms is the development of Al governance and ethical
systems. The governance structure outlines roles, responsibilities and accountability procedures of
Al decision-making. They also define the data access guidelines, validation of algorithms, risk
evaluation, and the performance of Al (Janakiraman, 2025). Ethical frameworks can be used to
verify that Al systems are deployed and designed in accordance with issues like fairness,
transparency, privacy, and patient safety. As an example, hospitals that have deployed predictive
analytics or Al-powered diagnostic apps may establish committees to regulate the concept of
algorithmic fairness, informed consent, and ethical implications to guarantee the correct use of
such technologies prior to their implementation. Formalized governing and ethical principles help

organizations to minimize the dangers of prejudice, mistakes, and misuse of Al technologies.

The other valuable tool is the training and capacity-building of the healthcare workers and the
executives. Adoption of Al will not be successful in the absence of required skills among personnel
to learn, interpret, and apply Al tools. Organized training initiatives promote technical expertise,
operational knowledge and strategic consciousness of the Al systems (Rane et al., 2024). In regard
to executives, the training can be based on the introduction of Al knowledge to strategic planning,
resource distribution, and risk management. Training may include practical examples of how Al
can be applied to clinical workflows, patient monitoring or administration to clinicians and
operational staff. Enhancing Al literacy of various organizational levels can improve the quality
of decision-making, as well as enhance resistance to adoption and boost confidence in Al systems

in healthcare institutions.

Al solutions are based on vast amounts of sensitive patient data, and their abuse or violation can
be ethically and legally disastrous. The mitigation strategies are set clear policies regarding data
management, anonymization policies, secure data storage and adherence to local and international
standards of data management including HIPAA or other standards in Saudi Arabia. Continuous
audits, penetration testing, and monitoring systems contribute to the provision of safe work of Al
tools that protect patient trust and integrity of the organization. Effective data governance helps
avoid risks, as well as aids Al performance by providing quality and reliable data on training and

deploying the algorithms (Alhoussari, 2025).
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Incremental implementation and pilot testing are other strategies that are largely suggested. Rather
than implementing Al systems on a company-wide basis, healthcare institutions can begin with
pilot programs or constrained deployments. The given approach enables the testing of Al tools in
practical situations, detecting the problematic matters in their functioning, modifying the working
process, and measuring the results prior to the implementation on the large scale. Pilots are also
involved in the identification of potential risks as well as refining on mitigation efforts such as user
training, system integration, and process adaptation. Gradual implementation helps to make the
process of adopting Al manageable, minimize the impact on clinical processes, and develop

organizational trust in technology.

Stakeholder engagement and change management are approaches that help organizations to
surmount opposition to Al adoption. Involving clinicians, executives, IT personnel, and
policymakers in the process of planning and implementing the change will help to make sure that
the different views and issues are taken into account, and buy-in is reached. Communication
campaigns, workshops, and feedback mechanisms are the change management activities that allow
the stakeholders to learn about the advantages of Al, minimize fear or skepticism, and develop an
innovative culture. The strategies are very relevant especially in health care organizations, where
the adoption success may be affected by professional autonomy, cultural norms, and hierarchical

decision making structure.

2.3. Al Governance Maturity

The concept of Al governance maturity is used to denote how successfully an organization is to
establish organized policies, procedures, and capabilities to successfully manage, control, and
monitor the creation, execution, and utilization of artificial intelligence technologies. It
demonstrates the capacity of the organization to make sure that Al systems work in a responsible,
ethical, transparent, and strategic way (De Almeida et al., 2021). Since Al technologies are
becoming more and more part of healthcare systems, the level of governance has become a key
determinant of whether the technologies offer value or present risks in terms of data privacy,

algorithmic bias, ethical issues, and adhering to regulations.
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The concept of Al governance maturity is derived from broader governance maturity models used
in information technology management and digital transformation research. These models explain
that the development of governance is a step process whereby organizations build on their
governance abilities. Within the framework of Al, governance maturity entails creating Al
governance mechanisms, risk management, accountability, data governance, transparency, and

regulatory compliance (Kubilay & Celiktas, 2025).

As (Duggireddy, 2025) explains, the organizations that are characterized by lower Al governance
maturity generally do not have established policies that guide the management of Al technologies
and the Al initiatives can exist in the firms without any explicit controls or strategic integration.
Contrarily, companies that have high Al governance maturity adopt formal governance structures
which govern Al development, data responsible use, and integration of Al strategies into wider

organizational planning and performance management structures.

The maturity of Al governance is usually measured by a scale of consecutive maturity levels which
indicate the maturity of governance capabilities. Organizations can test Al technologies at the first
level with no formal governance systems. At this point, the Al projects are mostly individual
efforts by one department or teams working on technology. As the organizations proceed to the
next phase, they start to put in place the simplest form of governance like data management
policies, ethics and compliance policies. At more sophisticated levels, companies come up with
integrated governance systems that comprise risk evaluation processes, control committees, and
uniform procedures in the development and deployment of Al systems. Top maturity is often
described as the ongoing optimization of governance where organizations have performance
monitoring, auditing facilities, and feedback systems to keep on improving their Al governance

exercises.

The maturity of Al governance is especially significant in healthcare organizations because
healthcare information is very sensitive, and clinical decisions have a significant effect on patient
safety. Patient data, medical records, and diagnostic information play a very important role in the
healthcare institution; therefore, they must be managed with high confidentiality and security (Bani
Issa et al., 2020). The Al systems processing such data should be therefore under strict regulations
that will prevent breaching privacy controls, ethical standards, and healthcare policies. Being at

the high stage of Al governance maturity allows healthcare organizations to develop clear rules on
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how data is used, the transparency of algorithms, and the responsibility of Al-driven decisions
(Rahul & Kakade, 2026). This form of governance is useful to make healthcare leaders ensure that
Al technologies do not harm clinical practice as well as protect patient rights and ensure that people

would not question the healthcare system.

The other relevant area of Al governance maturity is its strategic alignment and organisational
decision-making. Proper governance will make sure that Al initiatives are not applied in isolation
but that it is in line with the long-term strategic goals of the organization. This translates to the
incorporation of Al technologies in the processes of strategic planning in healthcare organizations
that are associated with the enhancement of service quality, operational efficiency, and innovation
in patient care. Established systems of governance have structures of making decisions that include
executive, technology, clinicians, and policy experts. This model of collaborative governance
allows organizations to weigh opportunities of Al, review possible risks, and focus on Al
investments that would allow organizations to achieve their performance and the betterment of the
healthcare system. Consequently, the maturity of Al governance has a direct effect on the success

of Al adoption and its ability to affect strategic planning and organizational performance.

The level of Al governance is also critical in the management of risks and the ethical
implementation of AI. Al technologies are capable of posing great risks when they are not
appropriately regulated. Such threats are algorithmic bias, the absence of transparency in
automated decision-making, security vulnerabilities, and unforeseen effects of Al-enhanced
clinical recommendations. The maturity of governance also allows organizations to develop risk
assessment processes that measure the possible ethical and operational risks related to Al systems,
prior to their implementation. Also, developed governance systems can have surveillance systems
to monitor the performance of Al and raise any anomalies or undesirable results. By conducting
continuous monitoring and auditing, organizations will be able to make sure that Al technologies

do not compromise the ethical standards, are reliable, fair, and consistent across their lifecycle.

Moreover, Al governance maturity assists organizational learning and constant enhancement of
the management of Al technologies. Medical institutions get experience of implementing Al, and
as time passes, they will get knowledge on the best practices, legal standards, and technological
constraints. Established forms of governance make use of this knowledge in new policies, training

and rules and regulations of operation. The processes of continuous improvement make sure that
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Al governance platforms are constantly updated in accordance with the changes in technology and
new regulatory conditions. It is thus seen that healthcare organizations that have high governance
maturity can more readily adjust to new technological advancements and retain strong measures

of overseers and accountability.

2.4. Strategic Planning in Healthcare

Execution of strategic planning in healthcare The planning process through which the highest
health-related executives, such as hospital CEOs, chief medical officers, and healthcare executives,
establish their long-term goals, allocate resources, and create strategies that can increase the
provision of healthcare and improve the work of the organization, is called executive strategic
planning in healthcare. Strategic planning helps healthcare organizations to deal with the
multidimensional problems such as rising healthcare costs, changing technology, regulatory
pressures, and increasing patient demands (Soyege et al., 2024). The executive level of strategic
planning presupposes internal organizational strength analysis, the analysis of the external
environmental situation to simplify the decision-making process and guarantee sustainable
development of healthcare institutions, as well as the maintenance of the high patient care level.
According to healthcare management literature, strategic planning enables healthcare leaders to
align the organisational resources, policies and the operations activities with the long term goals

and priorities of the healthcare system (Esfahani et al., 2018).

Al’s role in decision-making frameworks represents a paradigm shift, providing unprecedented
capabilities for efficiency and predictive power. While the consensus in the literature is optimistic
about AI’s potential and views its use as inevitable, its influence is growing beyond that of a
cognitive assistant (a tool for data collection and evaluation) to a strategic collaborator whose role
will expand as the technology becomes more institutionalized. In the healthcare sector, this
translates to measurable strategic advantages. Al-driven predictive models substantially improve
diagnostic accuracy and patient care, which strategically corresponds to improved patient
outcomes (projected 40% improvement) and reduced treatment costs (estimated 50% reduction for
Al-assisted diagnoses). This powerful dual impact on quality and cost directly ties the strategic
decision to invest in Al to the crucial mandate of managing the financial pressures inherent in

complex health systems. Consequently, high initial investment in Al, particularly in RCM systems,

38




is justifiable due to the strategic potential for substantial cost reductions and improved financial

transparency, elevating Al integration to a C-suite financial imperative.

Environmental analysis is a fundamental part of the executive strategic planning and it involves
assessment of the internal and external forces that might influence healthcare organizations. Inside,
the executives take into account organizational weaknesses and strengths like workforce strengths,
financial resources, technological base, and service quality (Ndungi, 2018). The healthcare leaders
analyze political, economic, social, technological, legal, and environmental forces, which may
affect the provision of healthcare, on the outside. These areas are assessed with the help of SWOT
analysis (Strengths, Weaknesses, Opportunities, and Threats) and PESTEL analysis which are the
most common tools and instruments used in the healthcare strategic planning. Thorough
environmental scanning allows healthcare leaders to see the new opportunities and threats in order
to develop proactive strategies that would lead to increased organisational resilience and flexibility

in the rapidly changing healthcare environment.

The other valuable aspect of executive strategic planning is goal setting and strategy formulation.
In this step, the healthcare leaders establish the long-term organizational objectives in terms of the
quality of services delivered to the patients, efficiency and sustainability of the organizational
functioning, and innovativeness. These are strategic objectives that are mostly in line with the
policies and regulations of the healthcare in the country. In several countries, most healthcare
institutions have included the strategic plans of the healthcare institution into the national health
strategies so as to have a synergistic development in healthcare. As an example, strategic objectives
can be patient outcomes, expanding access to healthcare, applying up-to-date technologies, or
capacity of workforce. Another aspect that should be formulated in strategy formulation is
prioritizing, resource allocation and development of implementation plans that transform strategic

goals in operations in different departments within the healthcare organization.

One of the factors that can lead to the success of strategic planning in health care organizations is
the executive leadership, as per (Khalilov et al., 2025). The healthcare executives are also to
develop the strategic plans and convey the strategic vision, staff motivation and organize the
implementation process of the strategic initiatives. Leadership brings a feeling of congruency in
an organization such that clinical units, administrative staff as well as support services work

towards a common goal. Research has also been used to argue that a strong executive leadership
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makes strategic decisions better since it encourages innovation, cross-cultural collaboration, and
evidence-based management (Mahajan, 2024). Leadership commitment has been noted to play a
major role in healthcare settings whereby strategic decisions are likely to have consequences on

patient safety, clinical outcomes as well as the long-term sustainability of the institution.

The past years have experienced the significant influence of technological change and information-
based technologies on the executive strategic planning in healthcare. The healthcare organizations
are increasingly relying on advanced information systems, big data analytics, and artificial
intelligence to support the process of making strategic decisions. The technologies provide the
healthcare executives with real-time data regarding the trends of patients, resource utilization, and
performance. An evidence-driven decision-making process will also allow the executives to make
more precise predictions, reveal the areas of inefficiencies and make more precise interventions
that can enhance healthcare outcomes. Specifically, artificial intelligence will transform the
strategic planning process, which will be able to foresee analytics, suggest, and strategize the
scenarios. Through Al technologies, healthcare leaders can make more effective strategic decisions

that can be used to make the clinical and organizational performance effective.

Despite the importance of it, executive strategic planning in healthcare is prone to several
challenges. Healthcare systems are highly dynamic in terms of many stakeholders, regulation
provisions, and changing technologies. The strategic choices must put into consideration the
clinical ethics, patient safety, financial constraint, and the priorities of the public health. In addition
to that, healthcare organizations are more likely to operate under the circumstances of uncertainty
that involve pandemics, policy shifts, and technological interruptions. The challenges provide that
the healthcare executives must adopt flexible and adaptive strategic planning, which will allow the
stated organizations to respond swiftly to the emerging changes. Soyege et al. (2024) are eager to
observe that strategic agility, constant oversight, and participation of the stakeholders are key
drivers of maintaining an effective strategic planning process within fluctuating health care

environments.
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Efficient executive strategic planning as a component of the healthcare performance contributes
to the improvement of organizational performance. Strategic plans help medical institutions to
invest in the most optimal manner, enhance the quality of services offered and also offer a
competitive positioning. The strategic planning will help in the integration of the new technologies
and the governing systems that will make the company sustainable in the long run also. As the
number of healthcare organizations that embrace the concept of artificial intelligence and other
types of digital technologies grows, executives must integrate the latter into their strategic planning
processes and ensure that they have adequate governance and risk management practices.
Therefore, it has become an important line of research to study how the adoption of artificial
intelligence and the maturity of governance affects executive strategic planning specifically in the

context of the fast-evolving healthcare systems, like the one in Saudi Arabia.

2.5. Organizational Performance in Healthcare

Organizational performance in healthcare is the capacity of healthcare institutions like hospitals,
clinics and healthcare systems to accomplish their strategic goals in addition to providing high
quality, efficient and accessible healthcare services. The healthcare organizations are
multidimensional in their performance as the organizations need to be able to balance clinical
quality, operational efficiency, financial sustainability and patient satisfaction at the same time. As
opposed to most other industries, healthcare performance is not determined only by its
profitability; it encompasses the outcomes of public health, the quality of care, the safety standards,
and an effective utilization of the resources. The researchers tend to refer to the organizational
performance as the level at which the healthcare organizations unravel the intended results due to
effective service delivery, streamlined management, and optimal allocation of the available
resources (Al Hammadi & Hussain, 2019). These dimensions are especially important since the
demands on the healthcare systems of all countries are growing, costs are escalating, and there is
a need to raise the quality of healthcare systems and at the same time be able to operate at high

efficiency.
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Financial and non-financial indicators are considered as one of the most popular methods of
assessing the performance of healthcare organizations. Some of the financial indicators are the cost
efficiency, revenue generation, return on investment, as well as financial sustainability.
Nevertheless, financial aspects are not the only measures of healthcare performance since the main
goal of a healthcare institution is to enhance patient health outcomes. Thus, non-financial
indicators are very instrumental in measuring performance. These measures are patient
satisfaction, clinical quality, safety outcomes, waiting time, healthcare service accessibility, and
staff productivity. The Balanced Scorecard (BSC) model has frequently been implemented in
health care management to gauge its performance on various fronts, such as financial, patient-
related, internal, and organizational learning and development. Combining these dimensions, the
healthcare organizations will be able to create a more complex picture of their functioning

efficiency and sustainability in the long run.

Operational efficiency is another significant healthcare organizational performance dimension,
which is concerned with the use of healthcare resources (medical staff, technology, infrastructure,
and financial assets) effectively. Effective healthcare institutions can provide quality services at a
low resource wastage. This involves streamlining of hospital operations, minimization of waiting
durations, increasing turnover of patients, and advancement of interdependency among healthcare
workers. Digital technologies and electronic health records, as well as advanced analytics, help
healthcare organizations to simplify operational processes and enhance effectiveness. It has been
demonstrated through studies (Sisu et al., 2024; Olayinka, 2021) that the incorporation of digital
technologies can have a tremendously positive effect on the performance of the operational
activities, including the flow of information, faster decision-making, and the timely allocation of
resources. Consequently, the use of technological solutions has been one of the major driving

factors of the performance gains in the current healthcare systems.

Another key element of healthcare organizational performance that is described in (Andrieiev et
al., 2023) is quality of care. The healthcare organizations are supposed to provide safe, effective,
patient-centered, and timely care. Measures of mortality rates, readmission rates, infection rates,
and compliance with clinical guidelines are some of the quality indicators. The quality of care is
not only beneficial in improving patient outcomes, but also in strengthening patient reputation and

credibility of the healthcare institutions. In most healthcare systems accreditation boards and other
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regulatory agencies assess hospitals and healthcare providers on the basis of quality standards and
performance indicators. This means that healthcare managers should constantly observe and
enhance quality performance to have compliance with regulatory requirements and adequately

high standards of patient care.

The performance of human resource is also a key factor of the overall performance of healthcare
organizations. The healthcare delivery is closely reliant on skills, knowledge, and cooperation of
healthcare personnel, such as physicians, nurses, administrators, and technical staff. Successful
healthcare organizations generally invest in employee engagement initiatives, employee
development, and learning initiatives (Charles, 2021). These programs help to enhance the
productivity of the staff, their job satisfaction, and patient care outcomes. Besides, effective
strategic management practices and strong leadership are necessary to align organizational goals
with operational activities and make the healthcare teams collaborate towards achieving

organizational goals (Andrieiev et al., 2024).

Technological innovation especially the use of artificial intelligence and digital health technologies
has become a major determinant of healthcare organization performance in the past few years.
Artificial intelligence has the capability to improve performance by aiding clinical decision-
making, forecasting patient outcomes, optimizing hospital operations, and enhancing the accuracy
of the diagnostic outcomes. The healthcare organization can predict patient demand and allocate
its resources more efficiently, and enhance treatment planning, which is an example of how Al-
based predictive analytics can be used (Vanaparthi & Rao, 2023). Nevertheless, to make Al
technologies successful, proper governance structures, leadership, and organizational
preparedness are needed. The absence of these components can make healthcare organizations
unable to achieve the maximum performance benefits of Al implementation (Razdan, 2026).
Hence, the concept of the relationship between the technological adoption, governance maturity,

and organizational performance has been a significant research field in healthcare management.

Altogether, the field of organizational performance in healthcare is a complicated and
multidimensional yet embraces financial performance, efficiency of operations, quality of care,
patient satisfaction, and effectiveness of the workforce. With the ever-changing healthcare systems
being responsive to technological changes and the growing demands of services, healthcare leaders

are forced to embrace new solutions and governance systems that will lead to improved
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performances. In this regard, the new technologies like artificial intelligence have enormous
potential to enhance the performance of healthcare, especially with the good governance systems
and effective leadership. The said factors are especially applicable to the Saudi Arabian healthcare
industry, which currently experiences a rapid digitalization as a component of national healthcare

reform programs.

2.6. Previous Studies

Kumar et al., (2025) explored the perception of the Al by the healthcare workforce and its effect
on their performance, where technology readiness would moderate the relationship. This was a
cross-sectional study where the close-ended self-report survey questionnaire was utilized to allow
it to gather the responses of 434 individuals who were employed in the public hospitals within the
Hail health cluster in Saudi Arabia. The demographics of the participants showed that most of the
medical field respondents were males with the majority being within the 36-45 years’ age bracket.
Majority of the participants were aged 9-10 or more in their present position and had graduate
degrees in the Saudi Arabian healthcare sector. The research shows that the perception of Al alone
does not cause a significant impact on the workforce performance but its impact is evident when
it is moderated with the increased levels of technology readiness. Future studies are advised to
investigate the role of other elements like organizational culture and availability of resources in

shaping Al perceptions in healthcare.

According to (Faiyazuddin et al., 2025) th study outlined Al in healthcare, including key
technologies such as robotics, machine learning (ML), deep learning (DL), and natural language
processing (NLP), and explore the application of the technologies to the communication with
patients, predictive analytics, and remote monitoring. The review examines the effects of Al in
healthcare based on the Web of Science (2014-2024) data using the keywords such as Al, ML, and
healthcare applications. The results show that Al is elevating the competencies of health care
specialists, improving diagnosis, and providing an opportunity to tailor treatment schemes. The
basic ones such as remote monitoring and predictive analytics enhance operational efficiency and
patient engagement. Nevertheless, problems in data security, and financial limitations are the key
hurdles to mainstream use of Al in healthcare. Al can transform healthcare and make it useful, but

we must use it ethically and responsibly.
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As (Aljehani & Al Nawees, 2025) explain, this research is aimed at conducting a systematic review
of the present status, issues, and prospects of artificial intelligence in healthcare in Saudi Arabia.
The systematic review approach was employed in the study, where the critical evaluation of the
articles on artificial intelligence use in healthcare was used. The existing situation of artificial
intelligence use in the healthcare system of Saudi has been delayed by the slow adoption of
healthcare technologies and investments needed. The key challenges as identified were absence of
policies to facilitate artificial intelligence, insufficient capital of infrastructures and human
resources and absence of cultures to embrace the artificial intelligence in Saudi Arabia. As the
artificial intelligence is being more privatized and utilized, the future of artificial intelligence in
the Saudi healthcare system would experience increased use of the artificial intelligence. There are
specific findings that suggest the potential of artificial intelligence in enhancing clinical practice
in the use of blockchain and that the investments in artificial intelligence have been broad and that
radiology is one of its uses. The issue of skills shortage among healthcare professionals, as well as
its integration into new technology, are the challenges affecting the use of artificial intelligence in
the healthcare industry. Artificial intelligence applications in the Saudi healthcare system involve
the investments into the infrastructure, human resource development, and gradual investments in
the technologies of the healthcare system. The advantages of using artificial intelligence would be

its effectiveness in care access and capability to achieve the healthcare outcomes.

According to (Osman & Anuar, 2025) this study examined how incorporation of a system of
governance structure and performance management systems affect the performance of the
organization within the Saudi Arabian healthcare sector. Cross-sectional surveys that were
conducted on healthcare professionals in major parts of Saudi Arabia were used to gather primary
data, but the systematic reviews of literature were also conducted. The results indicate that
governance structures have a significant positive relation with performance management system
and organizational performance with employee engagement and commitment playing a significant
mediator role. Moderators like the size of the organization and adherence to the local laws play
major roles in determining this relationship. This integration will enhance transparency in
operations, patient satisfaction, and flexibility to meet the changing Saudi healthcare market.
Through using digital tools such as Hospital Information Systems, the systems allow real time
tracking of performance and even decision making based on data. The study served as an assistant

to health care managers and policy-makers in nurturing a performance excellence culture,
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maximizing resource use, and ensuring sustainable strategic targets that will be echoed to patient

outcomes enhancement that will be aligned with the Saudi Arabia Vision 2030.

According to (Jafari et al., 2025) this paper is a research into the impact of Artificial Intelligence
(AD) on strategic planning and assists industries to gain a better competitive edge. As the digital
changes become increasingly more overwhelming, organizations must be swift to respond, and
Al offers them the instruments and directions to be considered foresightful, agile and intelligence
in their decisions. Investigating over 80 current scholarly publications on the subject matter, the
paper examines how Al combines with such approaches as Resource-Based View (RBV),
SWOT, and Porters Five Forces and optimizes them, the use of predictive analytics, natural
language processing (NLP), and machine learning (ML). The comparison of Amazon, Google,
IBM, Tesla, and SMEs shows that Al assists in enhancing efficiency, accelerating the innovation
process, creating well-known brands and enhancing communication with the ecosystem. It is also
revealed that ethical issues and governance issues and differences that are not managed can be a
hindrance to the adoption of Al The findings indicate that Al ought to be thought of as a helpful
technology and an enhanced companion, providing unending value generates unending value

when it promotes corporate purposes, morals and management.

2.6.1. Comment on Previous Studies

Having examined the previous studies, some important points can be identified. Most of the
research indicates the increased involvement of Al in enhancing the performance and efficiency
of healthcare. Kumar et al. (2025) selected the aspect of perceptions of the healthcare workforce
and discovered that the effect of Al on performance is considerable with the moderating effect of
technology readiness. Faiyazuddin et al. (2025) and Aljehani and Al Nawees (2025) highlighted
such Al technologies as ML, DL, NLP, and robotics and discussed their application in terms of
diagnosis, predictive analytics, and patient engagement but mentioned issues like lack of data
security, infrastructure, and shortages of skilled labor. Osman and Anuar (2025) discussed the
governance system and performance management and demonstrated its positive characteristics
on organizational performance, Jafari et al. (2025) reviewed the strategic role of Al in different

industries with an emphasis on its influence on decision-making and competitiveness.

46




The studies vary in their focus and methods some are empirical surveys in Saudi healthcare,
others are systematic or literature reviews. There is a notable gap in the research which is there is
few studies examine the combined effect of Al adoption and governance maturity on executive
strategic planning and organizational performance in the Saudi healthcare sector. The lack of this
indicates that research combining Al and governance systems with strategic decisions and

performance at the executive level is necessary.
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Chapter Three

Methodology
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This chapter describes the research design that should be employed to examine how the adoption
of artificial intelligence and Al governance maturity affects executive strategic planning and
performance within the Saudi Arabian healthcare industry. This chapter is aimed at explaining
the research approach, the data collection procedures, the population and the data analysis

techniques that were used to answer the research questions of the study.

3.1. Study Design

Research design denotes the comprehensive plan, framework, and methodology that directs the
gathering, processing, and interpretation of data inside a research study (Asenahabi, 2019). It is a
structured framework that delineates the techniques and methodologies researchers will employ to
tackle their research questions or hypotheses. The research design is a vital component of the

research process, since it affects the validity and reliability of the study's results.

This study relied on the descriptive analytical approach, as this approach aims to describe the
phenomenon, study it on the ground, and obtain data from its primary sources. The descriptive
analytical approach means “one of the scientific methods for describing the subject to be studied
through a correct scientific methodology and depicting the results that are reached in the form of

expressive digital information that can be interpreted”.

3.2. Research Approach

Research approaches denote the overarching methodologies utilized by researchers in conducting
their study. The procedures utilized in the study might be categorized as quantitative, qualitative,
or mixed methods, based on the study's objectives. Quantitative research entails the utilization of
numerical data to analyze and elucidate the outcomes of a study, whereas qualitative research
centers on descriptive methods and explanations that do not rely on numerical values (Ahmad et
al., 2019). Given the nature of the study and its objectives, the researcher opted for a quantitative
methodology. A Quantitative Design is the appropriate methodology to empirically test the
hypothesized relationships between Al adoption, governance maturity, strategic planning and

organizational performance in the KSA healthcare sector.
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3.3. Study Population

The term "study population" is employed to refer to the entire group of individuals who possess a
common trait or quality for the objectives of a specific study (Sileyew, 2019). It is a critical concept
in the design and execution of research, as it establishes the parameters within which the study will
operate. The research population defines the individuals or groups that will be the focus of the data

collection and analysis process.

The target population consists of C-suite executives (CEO, COO, CIO, CFO, CMO) and high-
level strategy and planning directors from three organizational types reflective of the HSTP’s
structural changes: large public hospitals/health clusters, major private sector healthcare providers,

and academic medical centers, specifically located within Riyadh administrative region.

3.4. Data Collection

In order to obtain information and evidence to back up the research aims, data collecting is a crucial
part of research methodology. It is a methodical approach to answering research questions by
gathering, organizing, and evaluating data from a variety of sources. Gathering factual material to

support inferences and conclusions is data collection's principal goal.

The original, first-hand knowledge or evidence provided by primary sources is essential to the
research topic and forms the basis of data collection. Due to the lack of interpretation,
summarization, or filtering by prior researchers or intermediaries, these sources provide data that

is crucial.

Boparai et al. (2018) identify the questionnaire as a prevalent tool for data observation,
notwithstanding the researcher’s geographical limitations. The questionnaire functions as a
translator from study goals to concrete questions and responses. The attributes of an effective
questionnaire are promptly categorized, executed, compiled, and assessed. An effective
questionnaire must be concise, clear, logical, and systematic. Less complex questions should
precede more intricate ones. Questionnaires, being composed of written first-person opinions and
responses, guarantee authenticity. The collection of quantitative data involved the distribution of

a structured questionnaire to the target population in Saudi Arabia.
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The questionnaire was administered to the sample population and was comprised of four primary

sections utilizing established, validated measurement scales adapted for the KSA healthcare

context:

>

The first part contains demographic information for the study population, which relates
to the demographic characteristics of the study sample, which are: gender, age, educational

level, executive role, years of experience, and type of healthcare facility.

The second part which is divided into four main sections:

Section One: It relates to the questionnaire items designed to clarify the first axis which is
artificial intelligence adoption and it consists of (5) statements.

Section Two: It relates to the questionnaire items designed to clarify the second axis which
is Al governance maturity and it consists of (5) statements.

Section Three: It relates to the questionnaire items designed to clarify the third axis which
is executive strategic planning and it consists of (5) statements.

Section Four: It relates to the questionnaire items designed to clarify the fourth axis which

is organizational performance and it consists of (5) statements.

Responses to the statements were graded using a five-point Likert scale as follows: (strongly agree

- agree - neutral - disagree - strongly disagree) taking scores (1-2-3-4-5) respectively.

Table 1: Scores on a Five-Point Likert Scale

Strongly Agree | Agree | Neutral | Disagree | Strongly Disagree

1 2 3 4 5
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3.5. Data Analysis

"Data analysis" refers to the systematic and organized process of reviewing, cleaning, altering, and
analyzing data collected in order to derive conclusions, answer research questions, or test
hypotheses. This is the part where researchers interpret the data that has been obtained using
various computational and statistical methodologies (Davidaviciené, 2018). This study's

questionnaire data was analyzed statistically using the SPSS program.

3.6. Study Boundaries

The study falls within certain boundaries to provide a precise and narrow research of how Artificial
Intelligence (Al) adoption, governance maturity, executive strategic planning, and performance in
the healthcare industry in Saudi Arabia relate. The boundaries set the limits of the research study

with regards to geography, population, variables, and time.

» Geographical Boundaries: The research is confined to the healthcare organizations
located in the Kingdom of Saudi Arabia (KSA).

» Population Boundaries: The aim population is made up of senior healthcare executives
and top management teams that are engaged in strategic decision-making processes.

» Methodological Boundaries: The study follows a quantitative methodology based on the
survey information gathered among healthcare executives. The statistical analysis was
carried out with the help of SPSS with the aim of assessing the effect of Al adoption and
the level of maturity of Al governance on the effectiveness of strategic planning and the

effectiveness of organizational performance.

These limits aid in keeping the study within a narrow scope that can be addressed by the executive
of Saudi healthcare industry concerning the strategic impacts of Al adoption and keeping the scope

manageable and clearly defined.

3.7. Ethical Considerations

Participants were informed of the study’s purpose, their right to withdraw at any time, and the
voluntary nature of participation. Confidentiality was maintained by anonymizing responses, and

data were stored securely.
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Chapter Four

Results and Data Analysis
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This chapter presents the data analysis and empirical results of the study. The results presented in

this chapter aim to test the study’s hypotheses.

4.1. Demographic Information

1. Gender

Table 2: Gender

Gender

Frequency

Percent

Valid Percent

Cumulative

Percent

Male

57

553

553

55.3

Female

46

44.7

44.7

100.0

Total

100.0

100.0

= Male = Female

Figure 4: Gender




Table 2 presents the gender distribution of the study participants. The results indicate that the total

number of respondents was 103 individuals. Among them, 57 participants (55.3%) were male,
while 46 participants (44.7%) were female. The cumulative percentage shows that males account
for 55.3% of the sample, and when females are added, the total reaches 100%. This information
indicates that the sample is comparatively balanced represented by both genders, though it is men

who have a somewhat larger percentage of respondents as compared to women.

2. Age (Years)
Table 3: Age

Age

Frequency = Percent Valid Cumulative

Percent Percent
30-39 36 35.0 35.0 35.0
4049 46 44.7 44.7 79.6
50-59 13 12.6 12.6 92.2

60 years and above 8 7.8 7.8 100.0
Total 100.0 100.0

= 30-39 =40-49 = 50-59 60 years and above7.8
Figure 5: Age
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Table 3 presents the age distribution of the respondents in the study. The results show that the
largest proportion of participants falls within the 40-49 years’ age group, representing 46
respondents (44.7%) of the total sample. This is followed by the 30—39 years’ category with 36
respondents (35.0%), indicating that a significant portion of the sample consists of individuals in
their mid-career stages. Meanwhile, 13 respondents (12.6%) belong to the 5059 years’ age group,
and 8 respondents (7.8%) are 60 years and above. On the whole, the results indicate that the
majority of respondents are in the range of active professionals, which could bring valuable

managerial and executive insights that could be applied in the study.

3. Education Level

Table 4: Education Level

Education Level

Frequency = Percent Valid Cumulative
Percent Percent
Valid Bachelor 19 18.4 18.4 18.4
Master 51 49.5 49.5 68.0
PhD 21 20.4 20.4 88.3
MD 12 11.7 11.7 100.0
Total 103 100.0 100.0
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Education Level

= Bachelor = Master = PhD MD

Figure 6: Education Level

Table 4 illustrates the educational level of the respondents participating in the study. The results
show that the majority of participants hold a Master’s degree, representing 51 respondents
(49.5%), which indicates that nearly half of the sample possesses postgraduate academic
qualifications. This is followed by PhD holders, accounting for 21 respondents (20.4%), while 19
respondents (18.4%) hold a Bachelor’s degree. Additionally, 12 respondents (11.7%) possess a

Doctor of Medicine (MD) degree. In general, it can be concluded that the research sample is well-

educated, with a substantial level of advanced academic education being represented, which can
also lend to the informed opinions regarding strategic planning, the implementation of artificial
intelligence, the maturity of Al governance and the outcomes of organizations in the healthcare

industry.




4. Current Executive Role

Table 5: Current Executive Role

Current Executive Role

Frequency = Percent Valid Cumulative
Percent Percent

Valid Chief Executive Officer 16 15.5 15.5 15.5
(CEO)

Chief Operating Officer 22 21.4 21.4 36.9
(COO0O)

Chief Financial Officer 19 18.4 18.4 55.3
(CFO)

Chief Medical Officer 23 223 223 77.7
(CMO)

Chief Information 15 14.6 14.6 92.2

Officer (CIO)
Other 8 7.8 7.8 100.0
Total 103 100.0 100.0
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Current Executive Role

= Chief Executive Officer (CEOQ) = Chief Operating Officer (COO) = Chief Financial Officer (CFO)
Chief Medical Officer (CMQ) = Chief Information Officer (CIO) = Other

Figure 7: Current Executive Role
Table 5 presents the distribution of respondents according to their current executive roles. The
results indicate that the largest group of participants are Chief Medical Officers (CMO),
accounting for 23 respondents (22.3%), followed closely by Chief Operating Officers (COO) with
22 respondents (21.4%). Chief Financial Officers (CFO) represent 19 respondents (18.4%), while
Chief Executive Officers (CEQO) constitute 16 respondents (15.5%) of the sample. In addition, 15

respondents (14.6%) hold the position of Chief Information Officer (CIO), and 8 respondents

(7.8%) fall under other executive roles. Altogether, the results show that the sample is quite diverse
regarding the type of top management job in a healthcare organization and offers different
executive opinions that can be applied to strategic planning, Al implementation, governance

maturity, and organizational performance.




5. Years of Experience (Years)

Table 6: Years of Experience

Years of Experience

Frequency = Percent Valid Cumulative

Percent Percent

Less than 5 13 12.6 12.6 12.6
5-10 years 41 39.8 39.8 524
11-15 years 30 29.1 29.1 81.6
More than 15 years 19 18.4 18.4 100.0
Total 100.0 100.0

Years of Experience

mlessthan5 mw5-10years = 11-15years More than 15 years

Figure 8: Years of Experience

Table 6 presents the distribution of respondents according to their years of professional experience.

The results indicate that the largest proportion of participants, 41 respondents (39.8%), have 5-10

years of experience, representing the most dominant category in the sample. This is followed by

30 respondents (29.1%) who have 11-15 years of experience, while 19 respondents (18.4%)

possess more than 15 years of experience, reflecting a considerable level of senior expertise among
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participants. In contrast, 13 respondents (12.6%) have less than 5 years of experience. The
cumulative percentages show that 52.4% of respondents have 10 years or less of experience, while
47.6% have more than 10 years of experience. Overall, these findings indicate that the sample
includes a mix of moderately experienced and highly experienced executives, providing a balanced
perspective on strategic planning, Al adoption, governance maturity and organizational

performance in the healthcare sector.

6. Type of Healthcare Facility
Table 7: Type of Healthcare Facility

Type of Healthcare Facility

Frequency Percent Valid Percent Cumulative
Percent
Public 58 56.3 56.3 56.3
Private 45 43.7 43.7 100.0
Total 100.0 100.0

Type of Healthcare Facility

= Public = Private

Figure 9: Type of Healthcare Facility




Table 7 presents the distribution of respondents according to the type of healthcare facility in which
they work. The results indicate that the majority of participants, 58 respondents (56.3%), are
employed in public healthcare facilities, while 45 respondents (43.7%) work in private healthcare
institutions. The cumulative percentage shows that public sector respondents account for 56.3% of
the sample, and when private sector participants are included, the total reaches 100%. In general,
the results indicate that the sample is slightly inclined to the executives of the public healthcare,
but the participation of the representatives of the private sector remains high, which offers an

opportunity to obtain the views of both categories of healthcare organizations.
4.2. Artificial Intelligence Adoption

Table 8: Descriptive Statistics of Artificial Intelligence Adoption

Mean S.td.. Arrangement Direction
Deviation
Executive leaders in our
organization
demonstrate adequate 2.21 1.081
literacy in artificial : fgree
intelligence to guide Al-
related initiatives.
Artificial intelligence
applications are widely 2.13 1.054
utilized across different 4 Agree
departments within our
organization.
The use of artificial
intelligence
technologies in our 2.09 1.112 Strongly
organization has Agree

increased significantly

in recent years.
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I am able to interpret
and use insights
generated by artificial 2.30 1.251 Strongly
intelligence systems Agree
when making strategic
decisions.
Our organization
actively integrates
artificial intelligence 2.28 1.141
technologies into 2 Agree
healthcare operations
and decision-making
processes.
Artificial Intelligence 2.2019 74228

Agree
Adoption

e Statement “I am able to interpret and use insights generated by artificial intelligence
systems when making strategic decisions” came in first place with a mean of 2.30 and a
standard deviation of 1.251. Therefore, the direction of the sample members' responses is
“Strongly Agree.”

e Statement “Our organization actively integrates artificial intelligence technologies into
healthcare operations and decision-making processes” came in second place with a
mean of 2.28 and a standard deviation of 1.141. Therefore, the direction of the sample
members' responses is “Agree.”

e Statement “Executive leaders in our organization demonstrate adequate literacy in
artificial intelligence to guide Al-related initiatives” came in third place with a mean of
2.21 and a standard deviation of 1.081. Therefore, the direction of the sample members'

responses is “Agree.”
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e Statement “Artificial intelligence applications are widely utilized across different
departments within our organization” came in fourth place with a mean of 2.13 and a
standard deviation of 1.054. Therefore, the direction of the sample members' responses is
“Agree.”

e Statement “The use of artificial intelligence technologies in our organization has
increased significantly in recent years” came in fifth place with a mean of 2.09 and a
standard deviation of 1.112. Therefore, the direction of the sample members' responses is

“Strongly Agree.”

The overall mean for all items related to Artificial Intelligence Adoption is 2.2019, with a
standard deviation of 0.74228. Therefore, the direction of the sample members' responses is

“Agree” according to the five-point Likert scale.
4.3. Al Governance Maturity

Table 9: Descriptive Statistics of AI Governance Maturity

Mean De\S/itiion Arrangement Direction
Our organization has a
formal, documented
process for conducting 2.06 1.187
ethical and risk reviews : Strongly Agree
before deploying new
Al applications.
We have a clear and
established line of
accountability for 2.14 1.221
strategic failures or 4 Strongly Agree
medical errors resulting

from Al system

decisions.
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Our organization’s Al
governance practices are 2.42 1.280
fully aligned with 1 Strongly Agree
SDAIA’s Al Ethics
Principles.
Ethical considerations
and patient data privacy
are strongly integrated 2.36 1.195
into artificial ’ fgree
intelligence governance
practices.
Our organization
regularly monitors and
evaluates the 2.19 1.221
3 Strongly Agree
performance and risks
of artificial intelligence

systems.

Governance Maturity 2.2330 7211 Strongly Agree

e Statement “Our organization’s Al governance practices are fully aligned with
SDAIA’s Al Ethics Principles” came in first place with a mean of 2.42 and a standard
deviation of 1.280. Therefore, the direction of the sample members' responses is “Strongly
Agree.”

e Statement “Ethical considerations and patient data privacy are strongly integrated
into artificial intelligence governance practices” came in second place with a mean of
2.36 and a standard deviation of 1.195. Therefore, the direction of the sample members'

responses is “Agree.”
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e Statement “Our organization regularly monitors and evaluates the performance and
risks of artificial intelligence systems” came in third place with a mean of 2.19 and a
standard deviation of 1.221. Therefore, the direction of the sample members' responses is
“Strongly Agree.”

e Statement “We have a clear and established line of accountability for strategic failures
or medical errors resulting from Al system decisions” came in fourth place with a mean
of 2.14 and a standard deviation of 1.221. Therefore, the direction of the sample members'
responses is “Strongly Agree.”

e Statement “Our organization has a formal, documented process for conducting ethical
and risk reviews before deploying new Al applications” came in fifth place with a mean
of 2.06 and a standard deviation of 1.187. Therefore, the direction of the sample members'

responses is “Strongly Agree.”

The overall mean for all items related to AI Governance Maturity is 2.2330, with a standard
deviation of 0.77211. Therefore, the direction of the sample members' responses is “Strongly

Agree” according to the five-point Likert scale.
4.4. Executive Strategic Planning

Table 10: Descriptive Statistics of Executive Strategic Planning

Mean S.td.. Arrangement Direction
Deviation
Our organization’s
strategic plans can be
quickly adjusted in
response to 2.00 1.085 5 Strongly Agree

technological and
environmental changes
in the healthcare sector.
Strategic decisions in

L 4 Strongly Agree
our organization are
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made efficiently due to 2.22 1.179
the availability of timely
data and analytical tools.
Executive strategic
plans incorporate data-
driven insights to ensure 2.31 1.180
comprehensive analysis ! fgree
of healthcare challenges
and opportunities.
Artificial intelligence
governance policies in
our organization support 2.26 1.260
the use of reliable Al : Strongly Agres
insights in executive
strategic planning.
Al allows our team to
systematically evaluate
a significantly greater 2.30 1.327
number of strategic ? Agree
options during the
planning phase.
Executive Strategic 2.2194 .82439

Strongly Agree
Planning

e Statement “Executive strategic plans incorporate data-driven insights to ensure
comprehensive analysis of healthcare challenges and opportunities” came in first place
with a mean of 2.31 and a standard deviation of 1.180. Therefore, the direction of the

sample members' responses is “Agree.”
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e Statement “Al allows our team to systematically evaluate a significantly greater
number of strategic options during the planning phase” came in second place with a
mean of 2.30 and a standard deviation of 1.327. Therefore, the direction of the sample
members' responses is “Agree.”

e Statement “Artificial intelligence governance policies in our organization support the
use of reliable Al insights in executive strategic planning” came in third place with a
mean of 2.26 and a standard deviation of 1.260. Therefore, the direction of the sample
members' responses is “Strongly Agree.”

e Statement “Strategic decisions in our organization are made efficiently due to the
availability of timely data and analytical tools” came in fourth place with a mean of 2.22
and a standard deviation of 1.179. Therefore, the direction of the sample members'
responses is “Strongly Agree.”

e Statement “Our organization’s strategic plans can be quickly adjusted in response to
technological and environmental changes in the healthcare sector” came in fifth place
with a mean of 2.00 and a standard deviation of 1.085. Therefore, the direction of the

sample members' responses is “Strongly Agree.”

The overall mean for all items related to Executive Strategic Planning is 2.2194, with a standard
deviation of 0.82439. Therefore, the direction of the sample members' responses is “Strongly

Agree” according to the five-point Likert scale.
4.5. Organizational Performance

Table 11: Descriptive Statistics of Organizational Performance

Mean S Arrangement Direction
Deviation
Strong artificial
intelligence governance
practices contribute to 2.18 1.297 3 Strongly Agree

improving the overall

performance and
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efficiency of our
organization.
Artificial intelligence
adoption has contributed 2.34 1.201
to better healthcare 1 Agree
service quality and
patient outcomes.
Our organization
effectively leverages
artificial intelligence to 2.16 1.227
support sustainability 4 Strongly Agree
and operational
efficiency goals aligned
with Saudi Vision 2030.
The use of artificial
intelligence has helped
reduce operational and 2.22 1.228
administrative costs ’ A
across key
organizational functions.
Artificial intelligence
technologies have
enhanced the financial
performance of our 2.12 1.051
organization through : Agree
improved resource
utilization and revenue
management.
Organizational 2.2039 90488

Agree
Performance
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e Statement “Artificial intelligence adoption has contributed to better healthcare service
quality and patient outcomes” came in first place with a mean of 2.34 and a standard

deviation of 1.201. Therefore, the direction of the sample members' responses is “Agree.”

e Statement “The use of artificial intelligence has helped reduce operational and
administrative costs across key organizational functions” came in second place with a
mean of 2.22 and a standard deviation of 1.228. Therefore, the direction of the sample
members' responses is “Agree.”

e Statement “Strong artificial intelligence governance practices contribute to improving
the overall performance and efficiency of our organization” came in third place with a
mean of 2.18 and a standard deviation of 1.297. Therefore, the direction of the sample
members' responses is “Strongly Agree.”

e Statement “Our organization effectively leverages artificial intelligence to support
sustainability and operational efficiency goals aligned with Saudi Vision 2030” came
in fourth place with a mean of 2.16 and a standard deviation of 1.227. Therefore, the
direction of the sample members' responses is “Strongly Agree.”

e Statement “Artificial intelligence technologies have enhanced the financial
performance of our organization through improved resource utilization and revenue
management” came in fifth place with a mean of 2.12 and a standard deviation of 1.051.

Therefore, the direction of the sample members' responses is “Agree.”

The overall mean for all items related to Organizational Performance is 2.2039, with a standard
deviation of 0.90488. Therefore, the direction of the sample members' responses is “Agree”

according to the five-point Likert scale.
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4.6. Hypothesis Testing

H1: There is a statistically significant relationship between the adoption of Al technologies
and the comprehensiveness, adaptability, and speed of strategic planning processes among

KSA healthcare C-suite executives.

The hypothesis testing results for H1 validate the statistically significant relationship between the
adoption of Al technologies and the comprehensiveness, adaptability, and speed of strategic
planning processes among KSA healthcare C-suite executives. The regression analysis reveals an
R-square value of 0.438, indicating that approximately 43.8% of the variance in executive strategic
planning is explained by Al adoption. The ANOVA results show a significant F-value of 78.769
(p = 0.000), confirming that the model is statistically significant. The coefficient for Al adoption
is 0.735, with a t-value of 8.875 and a significance level of 0.000, indicating a strong and
statistically significant positive effect. These findings support the hypothesis, demonstrating that
Al adoption significantly enhances the strategic planning capabilities of healthcare executives in

Saudi Arabia.

Table 12: First Hypothesis

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 .6622 438 433 .62098

Predictors: (Constant), Artificial Intelligence Adoption

ANOVA?
Sum of .
Model df Mean Square F Sig.
Squares
Regression 30.374 1 30.374 78.769 .000°
1 Residual 38.947 101 .386
Total 69.321 102

a. Dependent Variable: Executive Strategic Planning

b. Predictors: (Constant), Artificial Intelligence Adoption
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Coefficients®

Unstandardized Standardized

Model Coefticients Coefticients t Sig.
B Std. Error Beta
(Constant) .601 192 3.122 .002
1 Artificial Intelligence

Adoption 735 .083 .662 8.875 .000

a. Dependent Variable: Executive Strategic Planning

H2: There is a statistically significant relationship between AI adoption, governance
maturity and executive strategic planning effectiveness in the Saudi Arabian healthcare

sector.

The hypothesis testing results for H2 validate the statistically significant relationship between Al
adoption, Al governance maturity, and executive strategic planning effectiveness in the Saudi
Arabian healthcare sector. The regression analysis shows an R-square value of 0.531, indicating
that approximately 53.1% of the variance in executive strategic planning effectiveness is explained
by AI adoption and governance maturity. The ANOVA results reveal a significant F-value of
56.691 (p = 0.000), confirming that the model is statistically significant. The coefficient for Al
adoption is 0.436 with a t-value of 4.301 (p = 0.000), and the coefficient for Al governance
maturity is 0.435 with a t-value of 4.459 (p = 0.000), both indicating strong and statistically
significant positive effects. These findings support the hypothesis, demonstrating that both Al
adoption and governance maturity significantly enhance executive strategic planning effectiveness

in Saudi healthcare organizations.
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Table 13: Second Hypothesis

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 7292 531 522 .56997

Predictors: (Constant), Artificial Intelligence Adoption, AI Governance Maturity

ANOVA?
Sum of
Model df Mean Square F Sig.
Squares
Regression 36.834 2 18.417 56.691 .000P
1 Residual 32.487 100 325
Total 69.321 102

a. Dependent Variable: Executive Strategic Planning

b. Predictors: (Constant), Artificial Intelligence Adoption, AI Governance Maturity

Coefficients?
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 289 .190 1.520 132
Artificial Intelligence
436 101 .393 4.301 .000
Adoption
Al Governance
. 435 .097 407 4.459 .000
Maturity

a. Dependent Variable: Executive Strategic Planning
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H3: There is a statistically significant relationship between AI adoption, governance

maturity and organizational performance in the Saudi Arabian healthcare sector.

The hypothesis testing results for H3 validate the statistically significant relationship between Al
adoption, Al governance maturity, and organizational performance in the Saudi Arabian healthcare
sector. The regression analysis shows an R-square value of 0.630, indicating that approximately
63.0% of the variance in organizational performance is explained by Al adoption and governance
maturity. The ANOVA results reveal a significant F-value of 85.060 (p = 0.000), confirming that
the regression model is statistically significant. The coefficient for Al adoption is 0.512 with a t-
value of 5.178 (p = 0.000), and the coefficient for Al governance maturity is 0.528 with a t-value
of 5.551 (p = 0.000), both indicating strong and statistically significant positive effects. These
findings support the hypothesis, demonstrating that both Al adoption and governance maturity

contribute significantly to enhancing organizational performance in Saudi healthcare

organizations.
Table 14: Third Hypothesis
Model Summary
Model R R Square Adjusted R Square Std. Error of the
Estimate
1 .794% .630 .622 .55605

Predictors: (Constant), Artificial Intelligence Adoption, AI Governance Maturity

ANOVA?
Sum of
Model df Mean Square F Sig.
Squares
Regression 52.599 2 26.300 85.060 .000°
1 Residual 30.919 100 309
Total 83.518 102

a. Dependent Variable: Organizational Performance

b. Predictors: (Constant), Artificial Intelligence Adoption, AI Governance Maturity
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Coefficients?

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) -.103 185 -.554 581
Artificial Intelligence
S12 .099 420 5.178 .000
Adoption
Al Governance
. 528 .095 450 5.551 .000
Maturity

a. Dependent Variable: Organizational Performance

75




Chapter Five

Discussion, Conclusion and Recommendations
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This chapter presents the discussion, conclusions, and recommendations of the study based on the

findings obtained from the empirical analysis.

4.1. Discussion
The results of this paper are good indicators of the beneficial effect of Al implementation and the
maturity of governance on strategic planning and organizational performance in the Saudi Arabian
healthcare system. The demographic results suggest that the sample comprised of high educated
and experienced executives, with the proportion of those with a Master degree (almost 50 percent)
and those having PhDs or MD degrees being high. The majority of the participants belonged to
the age category of 30-49 years and held top positions in the company such as CMOs, COOs,
CFOs, and CEOs. This profile guarantees that the information obtained through the study is based
on the experience of individuals with rich managerial experience and the ability to evaluate the
process of strategic decision-making and the use of Al and the effectiveness of governance. The
combination of both the state and commercial healthcare representation can also be taken as a
broad perspective of the industry because of the diverse organizational settings where Al can be

applied.

The descriptive findings also point to the importance of executives in viewing the utilization of Al
as an essential facilitator of strategic decisions. Sentences about the possibility to understand Al
insights and assimilation of Al in the process of medical care were well received and it showed
that Al is not only there but is also forming the decision making processes. Equally, the degree of
governance maturity was rated high, and the participants affirmed that their governance was in
line with the principles of ethics, data privacy measures, and accountability systems. These results
indicate that Saudi healthcare institutions are now beyond the phase of Al adoption to the
incorporation of structured governance in line with the world best practices with regard to using

Al ethically.

The adoption of Al and the maturity of Al governance impacted positively the execution strategy
planning of the executive. According to the respondents, Al enables them to consider a larger,
more strategic options, process data-driven insights, and make prompt decisions, making them
more adaptive and responsive. The organizational performance also demonstrated these
improvements in strategic planning since the respondents stated that Al and governance practices

helped in enhancing the quality of healthcare services, lowering operational expenses, and utilizing
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resources better. This is in line with existing studies by Jafari et al. (2025), who pointed out that
Al can improve agility and intelligence in the process of making strategic decisions, and by
Faiyazuddin et al. (2025), who underscored the role of Al in enhancing operational efficiency and

patient outcomes with the use of predictive analytics and advanced monitoring tools.

HI proved that adoption of Al by itself is enough to explain the variance of executive strategic
planning of 43.8 percent, meaning that technological adoption has a great effect of improving
comprehensiveness, speed and adaptability. H2 demonstrated that incorporation of Al governance
maturity revealed that 53.1 percent of the difference in effectiveness of strategic planning is
justified, since structured governance intensifies the advantages of Al. H3 showed that adoption
of Al and the maturity of AI governance jointly explain 63 percent of the difference in
organizational performance, which is very strong and significant in terms of operational
effectiveness, financial performance, and meeting strategic goals like Saudi Vision 2030. These
findings are in line with those of Osman and Anuar (2025), who established that governance
structures have a positive impact on the organizational performance, employee engagement, and

operational transparency.

Altogether, the study demonstrates a synergistic relationship between the adoption of Al and the
maturity of governance where Al offers the analytic and predictive power required to optimize the
decision-making process and operational efficiencies, and sound AI governance provides
accountability, ethical, and sustainable adoption. These results also support Kumar et al. (2025)
who propose that the effect of technology adoption would be the best in terms of its effects being
supported by organizational readiness, resources, and leadership capabilities. In aggregate, the
study findings affirm that the incorporation of Al into a robust governance framework is the
remedy to promote the efficacy of strategic planning and organizational performance in the Saudi
healthcare industry and give viable insights to policy-makers, healthcare administrators, and

executives who want to use Al to enhance operational effectiveness.
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4.2. Conclusion
This study highlights the value of the increasing significance of artificial intelligence (Al) and
governance maturity in future healthcare management. With the world becoming more and more
complex in healthcare systems, advanced technologies including Al are no longer a choice but a
necessary tool that will keep the efficiency, quality, and innovation levels at the necessary level.
In addition to direct operational benefits, Al can revolutionize the decision-making process, and
healthcare organizations can foresee the issues, manage resources effectively, and work towards

better patient outcomes in a systematic and ethical way.

In addition, the paper also notes the importance of governance in making sure that adoption of
technology is in line with the organizational values, morals and strategic goals. Correct Al
governance does not only reduce risks and improve accountability but also gradually creates a
culture of trust and reliability, which is required to massively adopt Al. The technological
preparedness and effective governance are a roadmap to healthcare organizations that want to bring

operations to the modern level and meet the regulatory and ethical standards.

This study has implications on the policy-makers, leaders in healthcare and educational
institutions. It needs policy frameworks and regulatory directives to develop a friendly atmosphere
in which Al integration can take place, such as data privacy standards, risk management standards,
and ethical standards. The leaders in healthcare need to pay attention to the creation of executive
literacy and workforce preparedness to harness the full potential of Al, and academic and
professional education programs need to include Al competencies and principles of governance to

train the new generation of healthcare administrators.

Lastly, the research demonstrates the significance of investment in the technological capacity as
well as governance systems in the healthcare sector. The adoption of Al will not be optimum
without appropriate oversight, Al application policies, and executive literacy to Al uses. On the
other hand, any form of governance that lacks the adoption of effective technology constrains the
organizational potential. Combined with the Ilatter, these two elements help healthcare
organizations to balance, become ethically and high-performing, proving that Al and governance
maturity are two critical factors that drive strategic and operational success in the Saudi healthcare

industry.

79




4.3. Recommendations

The healthcare organizations must keep on incorporating Al technologies in their
operations and strategic decisions to enhance efficiency, patient outcomes, and resource
utilization.

Institutions must have formal Al governance policies, such as ethical oversight, risk
management, and an appropriate set of accountability functions to provide responsible
and safe Al usage.

C-suite level training programs ought to be introduced to enhance knowledge on Al
capabilities, analysis of Al insights, and the ability to make proper decisions relying on
their data-driven analyses.

Support networking of the public and private healthcare organizations to exchange best
practices, lessons learned, and technological advances in Al adoption and governance.
Establish and implement policies that prefer patient data privacy, equity, and clarity in

the use of Al to minimize possible ethical and legal dangers.

80




References

Abdullah, A. 1. (2024). The role of artificial intelligence in the medical field. In ITM Web of
Conferences (Vol. 64, p. 01009). EDP Sciences. https://www.itm-
conferences.org/articles/itmcont/pdf/2024/07/itmconf icacs2024 _01009.pdf

Aboalshamat, K., Alhuzali, R., Alalyani, A., Alsharif, S., Qadh, H., Almatrafi, R., ... & Alotaibi.
(2022). Medical and dental professional’s readiness for artificial intelligence for Saudi

Arabia vision 2030. International Journal of Pharmaceutical Research and Allied

Sciences,11(4), 54-9.

https://www.researchgate.net/publication/365280023 Medical and Dental Professionals R

eadiness_for Artificial Intelligence for Saudi Arabia Vision 2030

Ahmad, S., Wasim, S., Irfan, S., Gogoi, S., Srivastava, A., & Farheen, Z. (2019). Qualitative v/s.
quantitative research-a summarized review. population, 1(2), 2828-2832.

https://doi.org/10.18410/jebmh/2019/587

Al Badi, F. K., Alhosani, K. A., Jabeen, F., Stachowicz-Stanusch, A., Shehzad, N., & Amann,
W. (2022). Challenges of Al Adoption in the UAE Healthcare. Vision: The Journal of
Business Perspective, 26(2), 193-207. https://doi.org/10.1177/0972262920988398

Al Hammadi, F., & Hussain, M. (2019). Sustainable organizational performance: A study of
health-care organizations in the United Arab Emirates. International Journal of

Organizational Analysis, 27(1), 169-186. https://www.emerald.com/ijoa/article-

abstract/27/1/169/144485/Sustainable-organizational-performanceA-study-
of?redirectedFrom=PDF

Alanazi, M. M. F., Almutairi, S. F. M., Alarjani, N. O., Alghaylan, M. Y. A., Aljawhari, M. S.
M., & Alkhulaifi, A. A. S. (2024). Advancements in Al-driven diagnostic radiology:
Enhancing accuracy and efficiency. International journal of health sciences, 5(S2), 1402-

1414. https://www.neliti.com/publications/578826/advancements-in-ai-driven-diagnostic-

radiology-enhancing-accuracy-and-efficiency

81




Alhoussari, H. (2025). Securing health data in the digital age: Challenges, regulatory frameworks,
and strategic solutions in Saudi Arabia. Journal of Ecohumanism, 4(1), 2310-2319.

https://www.ceeol.com/search/article-detail?1d=1378780

Ali, A. (2025). Ethical Considerations and Bias in Al Applications in Healthcare. In Artificial

Intelligence in Healthcare Information Systems—Security and Privacy Challenges (pp. 129-

146). Cham: Springer Nature Switzerland. https://link.springer.com/chapter/10.1007/978-3-
031-84404-1 7

Aljehani, N. M., & Al Nawees, F. E. (2025). The current state, challenges, and future directions
of artificial intelligence in healthcare in Saudi Arabia: systematic review. Frontiers in

artificial intelligence, 8, 1518440.

https://pmc.ncbi.nlm.nih.gov/articles/PMC12019849/?utm_source=chatgpt.com

Alsehani, F. N. (2026). Harnessing Artificial Intelligence and Digital Technologies for Sustainable
Healthcare Delivery in Saudi Arabia: A Comprehensive Review, Issues, and Future

Perspectives. Sustainability, 18(3), 1461. https://www.mdpi.com/2071-1050/18/3/1461

American Hospital Association. (2024). 3 ways Al can improve revenue cycle management.

Retrieved October 2025, from https://www.aha.org/aha-center-health-innovation-market-

scan/2024-06-04-3-ways-ai-can-improve-revenue-cycle-management

Andrieiev, 1., Trehub, D., Khatsko, K., Sokolovska, I. S., & Ganzhiy, I. Y. (2024). Strategic
management in healthcare: the impact of strategic decisions on achieving organizational

goals and improving the quality of healthcare services.

https://dspace.zsmu.edu.ua/bitstream/123456789/20780/1/Strategic_management_in_healthc

are_the impact of s.pdf

Andrieiev, 1., Trehub, D., Khatsko, K., Sokolovska, I., & Ganzhiy, 1. (2023). Strategic decisions
in healthcare: Impact on goals and enhancing service quality for organizational success.
Amazonia Investiga, 12(69), 325-335.

https://amazoniainvestiga.info/index.php/amazonia/article/view/2542/3744

Arunachalam, H. (2025). Al Literacy and Workforce Transformation.

https://papers.ssrn.com/sol3/papers.cfm?abstract id=5829382

82




Asenahabi, B. M. (2019). Basics of research design: A guide to selecting appropriate research
design. International Journal of Contemporary Applied Researches, 6(5), 76-89.
https://www.ijcar.net/assets/pdf/Vol6-No5-May2019/07.-Basics-of-Research-Design-A-

Guide-to-selecting-appropriate-research-design.pdf

Bani Issa, W., Al Akour, 1., Ibrahim, A., Almarzougqi, A., Abbas, S., Hisham, F., & Griffiths, J.
(2020). Privacy, confidentiality, security and patient safety concerns about electronic health
records. International nursing review, 67(2), 218-230.

https://onlinelibrary.wiley.com/doi/full/10.1111/inr.12585

Banyai, A. D., & Brisan, C. (2024, August). Robotics in physical rehabilitation: systematic
review. In Healthcare (Vol. 12, No. 17, p. 1720). MDPL. https://www.mdpi.com/2227-
9032/12/17/1720

Battineni, G., Sagaro, G. G., Chinatalapudi, N., & Amenta, F. (2020). Applications of machine
learning predictive models in the chronic disease diagnosis. Journal of personalized

medicine, 10(2), 21. https://www.mdpi.com/2075-4426/10/2/21

Bitkina, O. V., Park, J., & Kim, H. K. (2023). Application of artificial intelligence in medical
technologies: a systematic review of main trends. Digital Health, 9, 20552076231189331.
https://journals.sagepub.com/doi/full/10.1177/20552076231189331

Bohr, A., & Memarzadeh, K. (2020). The rise of artificial intelligence in healthcare applications.
In Artificial Intelligence in healthcare (pp. 25-60). Academic Press.
https://www.sciencedirect.com/science/chapter/edited-volume/pii/B9780128184387000022

Boparai, J. K., Singh, S., & Kathuria, P. (2018). How to design and validate a questionnaire: a
guide. Current clinical pharmacology, 13(4), 210-215.
https://www.benthamdirect.com/content/journals/ccp/10.2174/157488471366618080715132
8

Charles, M. A. (2021). Motivation Strategies Healthcare Leaders Use with High Performing
Employees. Northcentral University.
https://www.proquest.com/openview/74bbcel2e83224d664d3bde3b0fd1e39/17pg-
origsite=gscholar&cbl=18750&diss=y

83




Charow, R., Jeyakumar, T., Younus, S., Dolatabadi, E., Salhia, M., Al-Mouaswas, D., ... &
Wiljer, D. (2021). Artificial intelligence education programs for health care professionals:
scoping review. JMIR Medical Education, 7(4), e31043.
https://mededu.jmir.org/2021/4/e31043

Chew, H. S. J., & Achananuparp, P. (2022). Perceptions and Needs of Artificial Intelligence in
Health Care to Increase Adoption: Scoping Review. Journal of Medical Internet Research,

24(1), €32939. https://doi.org/10.2196/32939

CHI. (2025). NPHIES. https://nphies.chi.gov.sa/

Chikhaoui, E., Alajmi, A., & Larabi-Marie-Sainte, S. (2022). Artificial intelligence applications
in healthcare sector: ethical and legal challenges. Emerging Science Journal, 6(4), 717-738.
https://doi.org/10.28991/ESJ-2022-06-04-05

CISIN. (n.d.). Saudi Arabia health systems: Challenging and future transformations with

artificial intelligence. Retrieved October 2025, from https://www.cisin.com/coffee-

break/saudi-arabia-health-systems-challenging-and-future-transformations-with-artificial-

intelligence.html

Davenport, T. H., & Glaser, J. P. (2022). Factors governing the adoption of artificial intelligence
in healthcare providers. Discover Health Systems, 1(1), 4.

https://doi.org/10.1007/s44250022-00004-8

Davidaviciene, V. (2018). Research methodology: An introduction. Modernizing the Academic
Teaching and Research Environment: Methodologies and Cases in Business Research, 1-23.

https://link.springer.com/chapter/10.1007/978-3-319-74173-4 1

De Almeida, P. G. R., Dos Santos, C. D., & Farias, J. S. (2021). Artificial intelligence regulation:
a framework for governance. Ethics and Information Technology, 23(3), 505-525.

https://link.springer.com/article/10.1007/s10676-021-09593-z

Dennis, C. (2019). Strategic planning—a health system operational perspective. Journal of

Hospital Management and Health Policy, 3. https://jhmhp.amegroups.org/article/view/5557

84




Derek, V., & Collings, P. (2025). Natural Language Processing (NLP) in Healthcare Al:
Enhancing Clinical Insight Extraction from Unstructured Patient Data. Authorea Preprints.

https://www.authorea.com/doi/full/10.22541/au.174845034.41890518

Donins, U., & Behmane, D. (2023). Challenges and Solutions for Artificial Intelligence
Adoption in Healthcare — A Literature Review. In Y.-W. Chen, S. Tanaka, R. J. Howlett, &
L. C. Jain (Eds.), Innovation in Medicine and Healthcare (Vol. 357, pp. 53—62). Springer
Nature Singapore. https://doi.org/10.1007/978-981-99-3311-2 6

Dreisbach, C., Koleck, T. A., Bourne, P. E., & Bakken, S. (2019). A systematic review of natural
language processing and text mining of symptoms from electronic patient-authored text data.
International journal of medical informatics, 125, 37-46.

https://www.sciencedirect.com/science/article/abs/pi1/S1386505618313789

Duggireddy, G. B. R. (2025). Integrated Data and Al Governance Framework: A Lifecycle
Approach to Responsible Al Implementation. Journal of Computer Science and Technology

Studies, 7(7), 771-777. https://al-kindipublishers.org/index.php/jcsts/article/view/10379

Elhaddad, M., & Hamam, S. (2024). Al-driven clinical decision support systems: an ongoing
pursuit of potential. Cureus, 16(4), e57728.
https://assets.cureus.com/uploads/review_article/pdf/244463/20240406-13366-1bzxzru.pdf

Esfahani, P., Mosadeghrad, A. M., & Akbarisari, A. (2018). The success of strategic planning in
health care organizations of Iran. International journal of health care quality assurance, 31(6),

563-574. https://www.emerald.com/ijhcga/article-abstract/31/6/563/120446/The-success-of-

strategic-planning-in-health-care?redirectedFrom=fulltext

Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., Swetter, S. M., Blau, H. M., & Thrun, S. (2017).
Dermatologist-level classification of skin cancer with deep neural networks.

Nature,542(7639), 115-118. https://doi.org/10.1038/nature21056

Fagbenle, E. (2025). Leveraging predictive analytics to optimize healthcare delivery, resource
allocation, and patient outcome forecasting systems. International Journal of Research

Publication and Reviews, 6(4), 6224-6239. https://www.researchgate.net/profile/Emmanuel-

Fagbenle-

85




2/publication/390764005_Leveraging Predictive_Analytics_to_Optimize Healthcare Delive

ry_Resource Allocation_and Patient Outcome Forecasting Systems/links/67fd41a8bd3f19

30dd5el2cl/Leveraging-Predictive-Analytics-to-Optimize-Healthcare-Delivery-Resource-

Allocation-and-Patient-Outcome-Forecasting-Systems.pdf

Faiyazuddin, M., Rahman, S. J. Q., Anand, G., Siddiqui, R. K., Mehta, R., Khatib, M. N, ... &
Sah, R. (2025). The impact of artificial intelligence on healthcare: a comprehensive review of
advancements in diagnostics, treatment, and operational efficiency. Health science reports,

8(1), €70312. https://onlinelibrary.wiley.com/doi/full/10.1002/hsr2.70312

Fanni, S. C., Febi, M., Aghakhanyan, G., & Neri, E. (2023). Natural language processing. In
Introduction to artificial intelligence (pp. 87-99). Cham: Springer International Publishing.
https://link.springer.com/chapter/10.1007/978-3-031-25928-9 5

Fantoni, M. J., & Sasmita, J. (2025). Leadership in the Era of Artificial Intelligence: Challenges,
Opportunities, and Strategic Transformation. Journal Corner of Education, Linguistics, and

Literature, 5(2), 220-232. https://journal.jcopublishing.com/index.php/jcell/article/view/612

Ghosh, M., & Thirugnanam, A. (2021). Introduction to artificial intelligence. In Artificial
intelligence for information management: A healthcare perspective (pp. 23-44). Singapore:

Springer Singapore. https://link.springer.com/chapter/10.1007/978-981-16-0415-7 2

Global Health Saudi. (n.d.). How Saudi’s Vision 2030 is going to transform the healthcare
industry. Retrieved October 2025, from

https://www.globalhealthsaudi.com/en/news/healthcare-

insights/how_saudis_vision 2030 _is_going_to_transform_the healthcare.html

Goktas, P., & Grzybowski, A. (2025). Shaping the future of healthcare: ethical clinical challenges
and pathways to trustworthy AIl. Journal of Clinical Medicine, 14(5), 1605.
https://www.mdpi.com/2077-0383/14/5/1605

Hassan, M., Kushniruk, A., & Borycki, E. (2024). Barriers to and Facilitators of Artificial
Intelligence Adoption in Health Care: Scoping Review. JMIR Human Factors, 11, e48633.
https://doi.org/10.2196/48633

86




Hawsawi, T., & Abouammoh, N. (2022). Distribution of hospital beds across Saudi Arabia from
2015 to 2019: A cross-sectional study. Eastern Mediterranean Health Journal, 28(1), 2330.
https://doi.org/10.26719/emhj.22.003

HIMSS. (2024, February 5). Ministry of National Guard—Health Affairs Reaches Milestones
Along Digital Health Transformation Journey | HIMSS. https://gkc.himss.org/news/ministry-

national-guard-health-affairs-reaches-milestones-along-digital-health-transformation

Holland, J., Kingston, L., McCarthy, C., Armstrong, E., O’dwyer, P., Merz, F., & McConnell, M.
(2021). Service robots in the healthcare sector. Robotics, 10(1), 47.
https://www.mdpi.com/2218-6581/10/1/47

International Trade Administration. (2024, January 3). Saudi Arabia—Healthcare.

https://www.trade.gov/country-commercial-guides/saudi-arabia-healthcare

Jafari, M., Shahbazi, A., Kawsar, M., Davoudi, S. P. M., & Janani, S. (2025). The role of
artificial intelligence in strategic planning and competitive advantage. International Journal
of Advanced Business Studies, 4(4), 258-276. https://besra-

journals.net/index.php/ijabs/article/view/45

Janakiraman, A. (2025). Governance and Accountability Frameworks for ATl Agents. Synergia: A
Journal of Multidisciplinary Innovation, 7(7).

https://ijcdra.us/index.php/Synergia/article/view/49

Kaul, V., Enslin, S., & Gross, S. A. (2020). History of artificial intelligence in medicine.
Gastrointestinal endoscopy, 92(4), 807-812.
https://www.sciencedirect.com/science/article/pii/S0016510720344667

Khalifa, M., & Albadawy, M. (2024). Al in diagnostic imaging: revolutionizing accuracy and
efficiency. Computer Methods and programs in biomedicine update, 5, 100146.
https://www.sciencedirect.com/science/article/pii/S2666990024000132

Khalilov, T., Aliyev, V., & Zeynalov, 1. (2025). The role of leadership and managerial skills in
strategic planning. Journal of Information Systems Engineering and Management, 10(20s),
98-104.
https://d1wqtxts1xzle7.cloudfront.net/121789595/09 Taleh Veli Ismail SCOPUS new_arti

87




cle 2025-libre.pdf?1741806319=&response-content-
disposition=inline%3B+filename%3DThe Role of Leadership_and Managerial Sk.pdf&E
xpires=1772891051&Signature=RQ78Fe9d VhzlI6CzT Wp 1 XjjtuvxklOIQvHU2wdHxi026le
mgA-52xBEn2viwH9gXBRhQWM-
ASAmMuILUn3FIxOhRVRRw~k2W1QfVWG6Fuxz4WJ05bLeJ8Mb4CtwimxgbUXbOnGYK
PvWI~Cm~QgSxKRUb85DIpfzPPS9czL-Drc79dACp-dCZIiIKUE-WnS{fFn3TXL-
szgrQgHmpDSglv8ycSOSWbSTGfVdWdsVCuvuKQEr4Y Cr1NG8npxt7m307RAVjcBlewf
cpa8ZyjtMx3yQbbrQvaMUPsL6w7b7IkHX2huGykxAXbPVOAtI8Lp36KRXScogGB~3ye
RSxnukGKG9Z¢g  &Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA

Khammassi, S., & AlShangqityi, Y. (2025). DIGITAL RIGHTS, AI, AND THE LAW:
INTERNATIONAL PERSPECTIVES ON SAUDI ARABIA’S LEGAL FRAMEWORK
AND INTERNATIONAL EXPERIENCE. https://www.researchgate.net/profile/Soumaya-
Khammassi/publication/399481540 DIGITAL RIGHTS_AI AND THE_LAW_INTERNA
TIONAL _PERSPECTIVES_ON_SAUDI_ARABIA'S LEGAL FRAMEWORK_AND_INT
ERNATIONAL EXPERIENCE/links/695ca8be0c98040d482815d9/DIGITAL-RIGHTS-AI-
AND-THE-LAW-INTERNATIONAL-PERSPECTIVES-ON-SAUDI-ARABIAS-LEGAL-
FRAMEWORK-AND-INTERNATIONAL-EXPERIENCE.pdf

Khan, Z. F., & Alotaibi, S. R. (2020). Applications of artificial intelligence and big data analytics

in m-health: A healthcare system perspective. Journal of healthcare engineering, 2020(1),

8894694. https://onlinelibrary.wiley.com/doi/full/10.1155/2020/8894694

Kimiafar, K., Sarbaz, M., Tabatabaei, S. M., Ghaddaripouri, K., Mousavi, A. S., Mehneh, M. R.,
& Baigi, S. F. M. (2023). Artificial intelligence literacy among healthcare professionals and
students: a systematic review. Frontiers in Health Informatics, 12(0), 168.

https://www.researchgate.net/profile/Fatemeh-Mousavi-

9/publication/375600294 _Artificial Intelligence Literacy Among_Healthcare Professionals
_and_Students_A_Systematic_Review/links/655a688531a26f66f4150ec6/Artificial-

Intelligence-Literacy-Among-Healthcare-Professionals-and-Students-A-Systematic-

Review.pdf




Kiron, D. (2025). Strategic management with Al. In Oxford Research Encyclopedia of Business
and Management.

https://www.researchgate.net/publication/394623634 Strategic Management With Al

Kubilay, B., & Celiktas, B. (2025). Relationships among organizational-level maturities in
artificial intelligence, cybersecurity, and digital transformation: a survey-based analysis.

IEEE Access. https://ieeexplore.ieee.org/abstract/document/11007121

Kumar, R., Singh, A., Kassar, A. S. A., Humaida, M. 1, Joshi, S., & Sharma, M. (2025).
Adoption challenges to artificial intelligence literacy in public healthcare: an evidence based

study in Saudi Arabia. Frontiers in Public Health, 13, 1558772.

Kumar, R., Singh, A., Kassar, A. S. A., Humaida, M. 1, Joshi, S., & Sharma, M. (2025).
Unlocking the power of Al: healthcare workforce perception and its impact on their work
performance in Saudi Arabia. Pakistan Journal of Medical Sciences, 41(3), 682.

https://pme.ncbi.nlm.nih.gov/articles/PMC11911756/

Lekadir, K., Quaglio, G., Garmendia, A. T., & Gallin, C. (2022). Artificial intelligence in
healthcare: applications, risks, and ethical and societal impacts. European Parliament, 729,
26.
https://www.europarl.europa.eu/RegData/etudes/STUD/2022/729512/EPRS_STU(2022)7295

12_EN.pdf

Mahajan, D. (2024). Leadership decision-making in innovation management.

https://www.theseus.fi/handle/10024/870326

Mishra, C., & Gupta, D. L. (2017). Deep machine learning and neural networks: An overview.
IAES international journal of artificial intelligence, 6(2), 66.
https://d1wqtxts1xzle7.cloudfront.net/87638269/03 7539-libre.pdf?1655452244=&response-

content-
disposition=inline%3B+filename%3DDeep_Machine [earning and Neural Network.pdf&
Expires=1772973484&Signature=XeU4ULmINWCJ8ZWG40cziKUNNh2xe40Fo-nu-
20l1gYOfdLdiQLYar~nNg~MfR2HIhviN2KIT rPtPuFrlJ-
CWO~r6cUTASaX4U8VAP4)7Z¢gliTrH6jbrQdg~skpfsLkVCnOEbrHLsBMHOwzUD{tDjE2
rPhYt-QF VppQKtPSBLzuon1JIMjQRzHSK giULJj3KZXH-SrngxFSSN2imh-

89




1~YMkaNIIN37uBEsWW00Oe1g24meNWfX0mjxNvulo9vvey8 W84m~mMjcGUXFwgNU
kAI0Oh2-T-

Eobgl VMCjapbEgNbuPuQuP2EHNSFZxcWI~7mP7hP2FJPdgKISOiuF9bWpfA &Key-
Pair-Id=APKAJLOHF5GGSLRBV4ZA

MOH. (2023). https://www.moh.gov.sa/Ministry/Statistics/book/Documents/Statistical
Yearbook-2023.pdf

MOH. (2024). Ministry of Health Saudi Arabia. Ministry of Health Saudi Arabia.

https://www.moh.gov.sa/en/Pages/Default.aspx

Ndungi, K. D. (2018). Internal factors affecting the implementation of strategic plans in faith-
based healthcare institutions in Kitui county (Doctoral dissertation).

https://repository.seku.ac.ke/handle/123456789/3841

Ness, S., Xuan, T. R., & Oguntibeju, O. O. (2024). Influence of Al: robotics in healthcare. Asian
J Res Comput Sci, 17(5), 222-237. https://www.researchgate.net/profile/Stephanie-Ness-
3/publication/379385151 Influence of AI Robotics in_Healthcare/links/6606ec38390c214
cfd24400c/Influence-of-Al-Robotics-in-Healthcare.pdf

Ngiam, K. Y., & Khor, W. (2019). Big data and machine learning algorithms for health-care
delivery. The Lancet Oncology, 20(5), e262-e273.
https://www.thelancet.com/journals/lanonc/article/PI1S1470-2045(19)30149-4/abstract

Nucamp. (n.d.). KSA Al in healthcare market report and the need for executive training.

Retrieved October 2025, from https://www.nucamp.co/blog/coding-bootcamp-saudi-arabia-

sau-healthcare-how-ai-is-helping-healthcare-companies-in-saudi-arabia-cut-costs-and-

improve-efficiency

Olayinka, O. H. (2021). Big data integration and real-time analytics for enhancing operational

efficiency and market responsiveness. Int J Sci Res Arch, 4(1), 280-96.

https://www.researchgate.net/profile/Olayinka-

Olalekan/publication/390434060_Big_data_integration_and real-

time_analytics_for_enhancing operational efficiency and market responsiveness/links/67¢




dc99203b8d7280ele21c5/Big-data-integration-and-real-time-analytics-for-enhancing-

operational-efficiency-and-market-responsiveness.pdf

Osman, M., & Anuar, A. (2025). Impact of application of governance principles and
performance management system on the organization performance: Study on Saudi
healthcare system. Asian Journal of Business and Management, 13(2).

https://doi.org/10.24203/2t58ce41

Papagiannidis, E., Enholm, I. M., Dremel, C., Mikalef, P., & Krogstie, J. (2023). Toward Al
governance: Identifying best practices and potential barriers and outcomes. Information

Systems Frontiers, 25(1), 123-141. https://link.springer.com/article/10.1007/s10796-022-

10251-y

Rahul, S. S., & Kakade, S. V. (2026). Regulatory Compliance and Data Governance in Al-
Driven Healthcare: Legal and Regulatory Considerations for AI-Driven Healthcare Solutions.
Artificial Intelligence and Machine Learning in Neurology, 1, 79-108.
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781394389131.ch4

Rane, N., Choudhary, S. P., & Rane, J. (2024). Acceptance of artificial intelligence: key factors,
challenges, and implementation strategies. Journal of Applied Artificial Intelligence, 5(2), 50-

70. https://www.sabapub.com/index.php/jaai/article/view/1017

Razdan, V. (2026). Institutional Readiness and Transformational Barriers: Artificial Intelligence
Adoption Frameworks for Organizational Delivery Capability.

https://www.researchsquare.com/article/rs-8696847/v1

Santechture. (2025). Evolution of RCM in KSA: Powering Saudi Arabia’s shift to value-based
healthcare (White paper). Retrieved October 2025, from

https://santechture.com/news/evolution-of-recm-in-ksa-white-paper/

Saudi Data and Artificial Intelligence Authority (SDAIA). (n.d.). National strategy for data and
artificial intelligence (NSDAI). Retrieved October 2025, from

https://sdaia.gov.sa/en/SDAIA/SdaiaStrategies/Pages/NationalStrategyForDataAndAl aspx

91




Siddiq, M. (2022). Use of Machine Learning to predict patient developing a disease or condition
for early diagnose. International Journal of Multidisciplinary Sciences and Arts, 1(1).

https://itscience-indexing.com/jurnal/index.php/ijmdsa/article/view/2271

Sileyew, K. J. (2019). Research design and methodology. Cyberspace, 1-12.
https://books.google.com.eg/books?hl=en&lr=&id=eqf8DwAAQBAJ&oi=fnd&pg=PA27&d
g=Sileyew,+K.+J.+(2019).+Research+design+and+methodology.+Cyberspace,+1-
12.&ots=cL T 9Y{fN8&sig=TIL059SYal3pdHfL.x30Paivzpn8&redir_esc=y#v=onepage&q
&t=false

Singh, H. (2019). Artificial intelligence for predictive analytics: Gaining actionable insights for
better decision-making. International Journal of Research in Electronics and Computer

Engineering, 8(1). https://www.researchgate.net/profile/Hardial-Singh-

3/publication/394465258 Artificial Intelligence for Predictive Analytics Gaining_Actiona
ble Insights for Better Decision-Making/links/689¢94e0495bc343ed4ad1eb/Artificial-

Intelligence-for-Predictive-Analytics-Gaining-Actionable-Insights-for-Better-Decision-

Making.pdf

Singh, R. P., Hom, G. L., Abramoff, M. D., Campbell, J. P., Chiang, M. F., & on behalf of the
AAO Task Force on Artificial Intelligence. (2020). Current Challenges and Barriers to Real-
World Artificial Intelligence Adoption for the Healthcare System, Provider, and the Patient.
Translational Vision Science & Technology, 9(2), 45. https://doi.org/10.1167/tvst.9.2.45

Sisu, J. A, Tirnovanu, A. C., Mujaya, N. J., Ito, S., & Obreja, M. M. (2024). The role of digital
solutions in enhancing organizational efficiency. Revista de Management Comparat

International, 25(4), 764-774. https://www.ceeol.com/search/article-detail?id=1318975

Soyege, O. S., Nwokedi, C. N., Tomoh, B. O., Mustapha, A. Y., Mbata, A. O., Balogun, O. D.,
& Iguma, D. R. (2024). Strategic planning in healthcare: A framework for sustainable growth
and service excellence. International Journal of Multidisciplinary Research and Growth

Evaluation, 5(06), 1579-1583. https://www.researchgate.net/profile/Olakunle-

Soyege/publication/390695138 Strategic Planning_in_Healthcare A Framework for Susta
inable_Growth _and_Service Excellence/links/67fb28c9bd3{1930dd5d57d5/Strategic-

Planning-in-Healthcare-A-Framework-for-Sustainable-Growth-and-Service-Excellence.pdf

92




Suleiman, A. K., & Ming, L. C. (2025). Transforming healthcare: Saudi Arabia’s vision 2030
healthcare model. Journal of Pharmaceutical Policy and Practice, 18(1), 2449051.
https://doi.org/10.1080/20523211.2024.2449051

Suura, S. R. (2025). Integrating artificial intelligence, machine learning, and big data with
genetic testing and genomic medicine to enable earlier, personalized health interventions.

Deep Science Publishing.
https://books.google.com.eg/books?hl=en&Ilr=&id=vhpZEQAAQBAJ&oi=thd&pg=PA1&d

g=Deep+tlearning+ist+also+used+intgenomict+medicine,+wheret+it+analyzes+genetict+data+t

o+identify+disease-

related+genetict+variations+and-+support+personalized+treatment-+plans.+&ots=0IRByBKjiP

&sig=hZgyl lAOUXWpY_ mUrNOvDHVmtGo&redir_esc=y#v=onepage&q&f=false

Taherdoost, H., & Ghofrani, A. (2024). Al's role in revolutionizing personalized medicine by
reshaping pharmacogenomics and drug therapy. Intelligent Pharmacy, 2(5), 643-650.
https://www.sciencedirect.com/science/article/pii/S2949866X2400087X

Tiwari, P. C., Pal, R., Chaudhary, M. J., & Nath, R. (2023). Artificial intelligence revolutionizing
drug development: Exploring opportunities and challenges. Drug Development Research,

84(8), 1652-1663.
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/ddr.22115

Trivedi, S., & Patel, N. (2021). The Determinants of Al Adoption in Healthcare: Evidence from

Voting and Stacking Classifiers. https://works.hcommons.org/records/gxm5e-yf486/files/the-

determinants-of-ai-adoption-in-healthcare-evidence-from-voting-and-stacking-classifiers.pdf

Vadaga, A. K., Dokuburra, U. R., Nekkanti, H., Gudla, S. S., & Kumari, R. K. (2025). Digital
transformation in pharmaceuticals: The impact of Al on supply chain management.
Intelligent Hospital, 100008.
https://www.sciencedirect.com/science/article/pii/S3050837125000086

Valavanidis, A. (2023). Artificial Intelligence in Medical Diagnostics and Imaging. Applications
that will revolutionize the fields in biomedical research and healthcare. Scientific Reviews, 1,

1-38. https://www.researchgate.net/profile/Athanasios-

Valavanidis/publication/375714812 Artificial Intelligence in Medical Diagnostics_and I

93




maging Applications_that_will _revolutionize the fields in_biomedical research and healt

hcare/links/65576ec431a26£66140d322b/Artificial-Intelligence-in-Medical-Diagnostics-and-

Imaging-Applications-that-will-revolutionize-the-fields-in-biomedical-research-and-

healthcare.pdf

Vanaparthi, R., & Rao, S. V. A. (2023). Revolutionizing health care: ai-enabled disease
diagnosis, outcome prediction & operational efficiency. Turkish Journal of Computer and
Mathematics Education, 14(3), 993-1001.
https://www.proquest.com/openview/1aabdbfa307d{f5b408be664702bbb746/1?pg-
origsite=gscholar&cbl=2045096

Vision 2030. (n.d.). Health Sector Transformation Program. Retrieved October 2025, from

https://www.vision2030.gov.sa/en/explore/programs/health-sector-transformation-program

94




Appendix

Questionnaire

Demographic Information

1.

Gender

o

o

Male

Female

Age (Years)

O

o

o

o

30-39
4049
50-59

60 years and above

Education Level

O

o

O

O

Bachelor
Master
PhD

MD
Other

Current Executive Role

O

o

o

O

o

o

Chief Executive Officer (CEO)
Chief Operating Officer (COO)
Chief Financial Officer (CFO)
Chief Medical Officer (CMO)
Chief Information Officer (CIO)
Other

Years of Experience (Years)

O

o

O

o

Less than 5
5-10

11-15

More than 15
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6. Type of Healthcare Facility

o Public
o Private
First Axis: Artificial Intelligence Adoption
@ 2 3 C)) )
NO. Items Strongly | Agree | Neutral | Disagree | Strongly
Agree Disagree

Executive leaders in
our organization

1 demonstrate adequate
literacy in artificial
intelligence to guide
Al-related initiatives.

Artificial intelligence
applications are widely
2 | utilized across different
departments within our
organization.

The use of artificial
intelligence

3 technologies in our
organization has
increased significantly
in recent years.

I am able to interpret
and use insights

4 generated by artificial
intelligence systems
when making strategic
decisions.

Our organization
actively integrates
artificial intelligence
5 | technologies into
healthcare operations
and decision-making
processes.
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Second Axis: Al Governance Maturity

NO.

Items

@
Strongly
Agree

0]
Agree

3
Neutral

O]

Disagree

)
Strongly
Disagree

Our organization has a
formal, documented
process for conducting
ethical and risk
reviews before
deploying new Al
applications.

We have a clear and
established line of
accountability for
strategic failures or
medical errors
resulting from Al
system decisions.

Our organization’s Al
governance practices
are fully aligned with
SDAIA’s Al Ethics
Principles.

Ethical considerations
and patient data
privacy are strongly
integrated into artificial
intelligence
governance practices.

Our organization
regularly monitors and
evaluates the
performance and risks
of artificial intelligence
systems.
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Third Axis: Executive Strategic Planning

NO.

Items

@
Strongly
Agree

0]
Agree

3
Neutral

O]

Disagree

)
Strongly
Disagree

Our organization’s
strategic plans can be
quickly adjusted in
response to
technological and
environmental changes
in the healthcare sector.

Strategic decisions in
our organization are
made efficiently due to
the availability of
timely data and
analytical tools.

Executive strategic
plans incorporate data-
driven insights to
ensure comprehensive
analysis of healthcare
challenges and
opportunities.

Artificial intelligence
governance policies in
our organization
support the use of
reliable Al insights in
executive strategic
planning.

Al allows our team to
systematically evaluate
a significantly greater
number of strategic
options during the
planning phase.
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Fourth Axis: Or

ranizational Performance

NO.

Items

@
Strongly
Agree

0]
Agree

3
Neutral

O]

Disagree

)
Strongly
Disagree

Strong artificial
intelligence
governance practices
contribute to
improving the overall
performance and
efficiency of our
organization.

Artificial intelligence
adoption has
contributed to better
healthcare service
quality and patient
outcomes.

Our organization
effectively leverages
artificial intelligence to
support sustainability
and operational
efficiency goals
aligned with Saudi
Vision 2030.

The use of artificial
intelligence has helped
reduce operational and
administrative costs
across key
organizational
functions.

Artificial intelligence
technologies have
enhanced the financial
performance of our
organization through
improved resource
utilization and revenue
management.
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