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Abstract—This research examines the challenges of AI adop-
tion in Saudi Arabia healthcare sector in terms of the framework
defined by the Vision 2030 healthcare transformation agenda.
We utilized the Analytic Hierarchy Process (AHP) methodology
to collect and analyze data from 27 managerial-level executives
tasked with AI implementation in Saudi Arabia healthcare
organizations. The study identifies and prioritizes critical chal-
lenges across five main dimensions. We discuss accuracy, privacy
and security, ethical barriers, interpretability, and control. By
means of systematic analysis, we discovered that accuracy (with
priority weight 0.50) and privacy-security concerns (0.24), are
the two most important factors in determining AI adoption in
Saudi Arabian healthcare. The research offers evidence-based
policy recommendations and health care administrator guidelines
based on Saudi Arabia’s cultural, regulatory, and technological
landscape. The insights are especially important for providing
guidance on incorporating Al into the Kingdom’s extensive
healthcare transformation program.
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I. INTRODUCTION

Artificial Intelligence (AI) in healthcare is becoming a
game changer in the modern medical format [1], [2], [3],
[4], [5], [6], [7], [8], moving Saudi Arabia to the top of
this technological revolution. With Vision 2030 as part of its
journey, Saudi Arabia is undertaking a vision to revolutionize
its healthcare system through its digital transformation, Al
being key towards this evolution [9]. In the journey towards
this path, 2019 is the year of the establishment of Saudi Arabia
Data and Artificial Intelligence Authority (SDAIA) [10], which
is a notable step forward by the Kingdom to become a global
leader in Al adoption [11].

In the Saudi Arabia healthcare sector, we have a very
specific context for Al implementation: a country with large
scale reforms ongoing, substantial government investment, and
unique cultural considerations. Following the development of
such initiatives as the National Platform for Health Information
Exchange Services (NPHIES) and AI powered health services
through the Health Virtual Hospital, among others [12], [13],
[14], the Kingdom has been developing its healthcare Al
adoption.
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Specify and classify the leading challenges faced by the
adoption of Al in Saudi Arabia healthcare sector [15], [16],
[17], [18]. The AHP methodology is applied to analyze the
relative importance of these challenges and examine the effect
of cultural and regulatory factors in play, particularly Saudi
Arabia’s to force in modern medicine, with Saudi Arabia po-
sitioning itself at the forefront of this technological revolution.
As part of Vision 2030, Saudi Arabia has embarked on an am-
bitious journey to revolutionize its healthcare system through
digital transformation, with Al serving as a cornerstone of this
evolution [9], [19], [20]. The establishment of the Saudi Arabia
Data and Artificial Intelligence Authority (SDAIA) in 2019
marks a significant milestone in this journey, demonstrating
the Kingdom’s commitment to becoming a global leader in Al
adoption [10], [21], [22].

The Saudi Arabian healthcare sector presents a unique
context for Al implementation, characterized by rapid mod-
ernization, substantial government investment, and distinct cul-
tural considerations. Recent initiatives, including the National
Platform for Health Information Exchange Services (NPHIES)
and Al-powered health services through the Health Virtual
Hospital, showcase the Kingdom’s progress in healthcare Al
adoption [23]. However, this transformation journey faces
multiple challenges that require careful consideration and
systematic analysis [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33].

This study aims to:

e Identify and prioritize the key challenges affecting Al
adoption in Saudi Arabia’s healthcare sector.

e  Analyze the relative importance of these challenges
using the AHP methodology.

e Examine the influence of cultural and regulatory fac-
tors specific to Saudi Arabia.

e  Offer evidence base recommendations for policymak-
ers and healthcare administrators.
II. LITERATURE REVIEW
A. Current Landscape of Al in Saudi Arabian Healthcare

In recent years, the Saudi Arabian healthcare system has
experienced a remarkable change for the better, in its adoption
of Artificial Intelligence technologies. As was highlighted in
[34], this transformation is very signed with Vision 2030’s goal
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of having a more efficient, more accessible healthcare system.
Creating a structured approach to the implementation of the
Al across the healthcare sector is the genesis of establishment
of the Saudi Arabia Data and Artificial Intelligence Authority
(SDAIA) [10]. Thanks to this governmental support, we’ve
developed diagnostic tools and administrative systems to name
a few of the Al initiatives that have come up during this shift
from the traditional path towards healthcare delivery methods.

As illustrated by the most recent research of [35], Saudi
Arabian healthcare organizations have been very successful in
the application of Al solutions in multiple medical specialties.
According to their study, machine learning algorithms have
been quickly adopted by radiology departments, mostly for
analyzing and supporting diagnosis of images via use of Al
technology. This adoption pattern predates a broader trend
that has been emerging in Saudi Arabian health care — one
where technological innovation is being increasingly viewed
as an indispensable requisite for continuous improvement in
the delivery of service and operational efficiency.

The Ministry of Health’s strategic planning documents
mention the integration of Al into the complete approach
[15]. An outcome of this systematic approach is successful
deployment of several of the key initiatives, such as the Al-
based telemedicine platforms, as well as automated patient
scheduling systems, that have all jointly contributed to increas-
ing access to healthcare within the Kingdom.

B. Integration and Technology Infrastructure

The integration of repetitive manufacturing equipment
presents challenges related to both the computer control and
rigid mechanical details of the robot manipulator units, as well
as materials transport from the source to the robot manipulator
units.

The integration of Al systems with Saudi Arabian health-
care organizations’ infrastructure is technically complex be-
yond just having basic infrastructure [36]. They note the spe-
cial complexity in designing such systems that must work well
in Arabic, as well as English, while maintaining conformity to
international medical norms and local health standards.

As seen in the literature, data standardization becomes
a critical challenge as clinical documentation pattern across
healthcare facilities vary, making the construction of unified Al
systems a challenge [37]. However, their research demonstrates
the significance of standardizing data collection and storage
protocols so that Al systems can efficiently analyze and utilize
patient information in various healthcare settings.

C. Privacy, Security and Regulatory Framework

There are privacy and security considerations in Saudi
Arabian healthcare Al systems, along with cultural, religious,
and regulatory requirements that make private and security
challenges to be analyzed of the Saudi Arabian healthcare
organizations on how they need to cope with complex privacy
requirements in implementing Al systems [38]. The research
shows that privacy concerns go further than classic data
protection measures and extend to cultural expectations of
patient confidentiality, as well as information sharing.
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The regulatory framework governing the application of Al
in Saudi Arabian healthcare is changing, as [39] describes. In
fact, their analysis reveals that healthcare organizations have
to balance the tension between innovation and compliance
and between global standards and local laws. System design
and implementation, in such cases, is further complicated
by this dual compliance requirement, which applies to both
the physical and logical portions of the system, especially
when patient data is both sensitive and non immunologically
represented while covering different healthcare settings.

1) Cultural and ethical considerations: The cultural con-
text of Saudi Arabia significantly shapes the adoption of Al
in healthcare settings [19], [20], which studies the details
of how Islamic medical ethics and Al applications make an
intersection in healthcare. Their research demonstrates that
successful adoption of Al requires consideration of religious
and cultural values, such as the provision of gender-specific
healthcare delivery and patient privacy. In the context of
Saudi Arabia healthcare, these considerations carry over to the
design, implementation, and utilization of Al systems. Finally,
[40] further elaborates on the necessity of cultural sensitivity
in the implementation of Al, since cultural acceptance of the
use of Al technologies by doctors and patients is strongly
dependent on cultural factors. Their research shows that suc-
cessful Al adoption requires a mix of cultural acceptance,
adoption of working practices, and cultural norms and values,
including patient/provider relationships and medical decision-
making processes.

2) Workforce development and organizational change:
There has been a lot of literature regarding the importance of
workforce development in successful implementation of Al
In [41], the authors help us understand how Saudi Arabian
healthcare organizations have tackled workforce development
in the context of Al adoption. In their research, they say
that successful implementation requires cultural adaptation to
new technologies and in-depth training programs that cover
both technical skills and that new technology. The study [42]
finds that patient care organizations in Saudi Arabia deploy
digital transformation to adopt Al-enabling systems and reveals
its reliance on leadership support and clear communication
strategies. This study indicates that organizations need to take a
complete approach to Al adoption by considering the technical
parts as well as the human parts.

D. Economic and Resource Considerations

While economic aspects of Al adoption in Saudi Arabian
healthcare have both opportunities and challenges [43], the
article under the line outlines the amount of investments that
would be necessary to be able to successfully implement
Al, as well as explaining the long term cost benefits. Our
findings suggest that while the initial investment is substantial,
the resulting potential for better operational efficiency and
better patient outcomes makes this a worthwhile investment.
Research by [44] presents a systematic review of resource
allocation challenges of Al adoption within health care orga-
nizations, comparing and contrasting how these organizations
find the balance between competing priorities in technology
implementation. Those findings suggest that successful Al
adoption will rely on an allocation of resources among the
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many aspects of implementation, from infrastructure develop-
ment to staff training to system maintenance.

E. Future Directions and Emerging Trends

The literature shows a number of social trends in the
use of Al in Saudi Arabian healthcare. More applications
of Al in preventive care and the gradual integration of Al
systems with population health management systems are the
main areas for future growth, according to [45]. The final part
of their research suggests that future developments will most
likely be about making more integrated and comprehensive
Al solutions that are, in turn, dedicated to both clinical and
administrative needs. The researchers also emphasized the
importance of international collaboration in promoting Al
adoption. In [9], the authors also describe how Saudi Arabian
healthcare organizations are active participants with global
partners to develop and deploy AI solutions. Part of this
international collaboration offers new knowledge sharing and
technical advancement opportunities, but challenges with data
sharing, impedance matching, and other system-level aspects
do exist.

III. RESEARCH DESIGN AND SETTING
A. Research Philosophy and Approach

As this research takes a pragmatic philosophical stance
combining positivist, as well as interpretive approaches to this
often very complex but extremely promising attempt to solve
healthcare problems via artificial intelligence adoption into
Saudi Arabian health care organizations, its endeavor is this.
Fig. 1 shows how the Analytic Hierarchy Process (AHP) is
used in this study as an element of pragmatic commentary
that brings together quantitative precision with qualitative in-
vestigation and its results. It offers a holistic treatment of both
the quantifiable priorities and the contextual factors involved
in influencing AI adoption in Saudi Arabian healthcare settings
using this mixed method. A sequential explanatory design is
then used to carry out the study within this philosophical
framework, that is, quantitative data collection and analysis
through AHP is followed by qualitative investigation to gain
further insights on the patterns of prioritization. The alignment
of this approach with the recommendations in [36] of the need
for knowledgeable understanding of technology adoption in
the healthcare environment, which are culturally different (for
example, Saudi Arabia).

1) Geographic and institutional coverage: The Central
Region, centered around Riyadh, represents the largest con-
centration of participating organizations (52%), reflecting its
role as the Kingdom’s primary healthcare hub. This region
includes major referral hospitals, specialized medical centers,
and academic institutions that are at the forefront of Al
adoption in healthcare, as shown in Table I. The Western
Region, encompassing Jeddah and Mecca, contributes 29% of
participating organizations, providing insights into healthcare
delivery in areas serving both resident populations and reli-
gious tourists. The Eastern Province, with 19% of participating
organizations, offers perspectives on Al adoption in a region
characterized by industrial development and diverse population
demographics.
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TABLE 1. DETAILED DISTRIBUTION OF PARTICIPATING HEALTHCARE

ORGANIZATIONS.
Region Govt. Private Academic Spec. Total
Hosp. Hosp. Med. Ctr Ctrs
Central Region 4 (19%) 3 (14%) 2 (10%) 2 (10%) 11 (52%)
Western Region 3 (14%) 2 (10%) 1 (5%) 0 (0%) 6 (29%)
Eastern Province 2 (10%) 1 (5%) 1 (5%) 0 (0%) 4 (19%)
Total 9 (43%) 6 (29%) 4 (19%) 2 (10%) 21 (100%)

TABLE II. ORGANIZATIONAL SAMPLING CRITERIA AND DISTRIBUTION

Tertiary (38%)

Criterion Categories Distribution Rationale
Service Level Primary (19%) Hierarchical Comprehensive
Secondary (43%) healthcare service

delivery structure

coverage

>500 (38%)

Al Impl. Initial (33%) Implementation Development
Stage Active (43%) maturity stage

Mature (24%) spectrum insights
Bed <200 (24%) Organizational Resource
Capacity 200-500 (38%) size capacity

representation

variation

B. Research Design Framework

The study employs a comprehensive research design frame-
work that integrates multiple methodological components to
ensure robust and reliable findings. Fig. 2 illustrates the
interconnected elements of the research design.

1) Design components and integration: The research de-
sign comprises three major components, each serving specific
objectives while contributing to the overall research aims:

a) Quantitative component: The major quantitative
component is an application of the AHP methodology towards
prioritizing Al adoption challenges. Structured questionnaires
and pairwise comparison matrices are utilized in this compo-
nent to produce priority weights for a set of challenges. Saaty’s
well-established methodology is followed by the AHP process
to enable mathematical rigor in the prioritization process.

b) Qualitative component: The qualitative part includes
semi structured interviews with key stakeholders and exten-
sive document analysis. Using rich contextual data from this
component, the prioritization patterns seen in the quantitative
analysis can be explained. Preliminary AHP findings were used
for developing interview protocols that resulted in focused and
relevant data collection.

c) Validation component: A robust validation of both
internal consistency checks and external expert validation
makes findings more reliable. The validation part is included in
this component, which is multiple rounds of validation using
expert panels and cross validation across different contexts of
organizations.

C. Sampling Strategy and Identification of Participants

A stratified purposive sampling was used to select the
participating organizations that represented different healthcare
sectors and geographical regions. The sampling framework
considered several key organizational characteristics, as shown
in Table II.
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-~ Prioritizing the Challenges of Al adoption in the Healthcare Sector
Challenges of Al adoption
Criteria Accuracy Privacy & Security Ethical Barriers Interpretability Control
e | Bias & || Security || | | Technology | | Workforce
Sub-Criteria Discrimination Protections Truss Vendors Displacement
Productivity & | estci i asidaton I I NO— | | Research& | | Government
Innovation LS P ¥ Education Regulators
Best Practice : || I || Firm | Rules &
Sharing System Failure Reliability Characteristics Regulations
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Technology
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“— Validation Integrity Engagement
—  Accessibility
Alternative

Fig. 1. The AHP model for prioritizing the challenges of Al adoption in the healthcare sector.

Phase 1: Phase 2: Phase 3:
Literature Review Research Methodology Data Collection
o Theoretical Framework o AHP Framework o AHP Questionnaires
e Problem Definition e Design Development e Expert Interviews

Data Collection Framework

| | l

Sample: 27 Executives Regional Coverage: Organization Types:
Saudi Healthcare Central, Public, Private,
Sector Western, Eastern Academic

| | |

Analysis Framework

y

AHP Analysis
e Priority Weights
e Consistency Ratio
e Hierarchical

l

Validation Process
o Expert Review
o Cross-Validation
o Quality Checks

y

Results Integration

e Findings Synthesis

e Recommendations
o Implementation

Structure Framework

Fig. 2. Research design framework

are used as the pair-wise comparisons for the main criteria and
displayed in Table III for the relative importance of each of
the factors under the Saudi Arabian healthcare context.

IV. ANALYSIS AND FINDINGS
A. Analysis of Main Criteria Priority Weights

Such analysis of how factors are prioritized had revealed
unique patterns regarding how the adoption of Al is failed in It is found that accuracy became the most important crite-
Saudi Arabian healthcare organizations. The geometric means rion with a priority weight of 0.50, greater than other criteria.
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TABLE III. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF
THE MAIN CRITERIA.

Vol. 17, No. 7, 2026

TABLE V. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF THE
SUB-CRITERIA (PRIVACY & SECURITY).

TABLE IV. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF
THE SUB-CRITERIA (ACCURACY).

Com Priority Bias & Prod. & | Best Prac. | Account. | Valid.
Discrim. Innov. Sharing

Bias & discrimination 0.65 0.85 0.47 0.33 0.24

Productivity & innov. 0.08 0.11 0.46 0.30 0.23

Best practice sharing 0.09 0.01 0.06 0.31 0.25

Accountability 0.09 0.02 0.01 0.04 0.24

Validation 0.09 0.02 0.01 0.01 0.03

These findings support the priorities of Saudi Arabia’s health-
care transformation initiative, focusing on precision medical
applications [35]. This is because the diagnostic accuracy
is of critical nature, and the high priority weight represents
the importance of diagnostic accuracy in the Saudi Arabia
healthcare system as organizations adopt Al in making clinical
decisions.

Second in rank was privacy and security with a priority
weight of 0.24, which is a clear indication that Saudi Arabia
healthcare organization give great importance to data protec-
tion and information security [38]. This being a priority of both
regulator requirements and cultural sensitivities of patient data
in the Saudi Arabian context.

The importance of ethical barriers received a priority
weight of 0.15, indicating significant weight in the cultural,
religious, and other factors of Al implementation. This finding
is consistent with the research by [36] on aligning the Al
systems with Islamic medical ethics, as well as local cultural
values.

Lower priority weights (0.08 for interpretation, 0.03 for
control) imply that these are not as important during this initial
phase of AI’s adoption in Saudi Arabian healthcare as they are
accuracy and privacy concerns.

B. Detailed Analysis of Sub-Criteria

1) Accuracy dimension: Table IV presents the detailed
analysis of sub-criteria across all main dimensions. Within the
accuracy category:

The results show that bias (0.51) and discrimination are
the strongest subfactors, highlighting the fact that there is
serious concern about fairness and unbiasedness in the Saudi
Arabian healthcare context. The need for Al systems to manage
the variety of patient populations while maintaining cultural
sensitivity results in assigning this high priority weight [37].

The second most important sub-factor (0.24), the use of
Al to improve operational efficiency, showed Saudi Arabian
healthcare organizations’ focus on using Al to increase produc-
tivity and innovation. In particular, best practice sharing (0.15)

Com Priority Accuracy | Privacy & Ethical Interp. | Control | Priority Com Priority Security Privacy System Misuse of Priority

Security Barriers Weight Protect. Legisl. Failure | Technology Weight
Accuracy 0.65 0.84 0.47 0.31 0.25 0.50 Security protections 0.71 0.85 0.47 0.32 0.59
Privacy & security 0.08 0.11 0.45 0.30 0.26 0.24 Privacy legislation 0.10 0.11 0.46 0.33 0.25
Ethical barriers 0.09 0.02 0.07 0.33 0.23 0.15 System failure 0.09 0.02 0.06 0.30 0.12
Interpretability 0.09 0.02 0.01 0.04 0.23 0.08 Misuse of technology 0.10 0.02 0.01 0.05 0.04
Control 0.09 0.01 0.01 0.01 0.03 0.03

TABLE VI. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF
THE SUB-CRITERIA (ETHICAL BARRIERS).

Com Priority Trust Transp. Reliab. Aware. Integr. Access. Weight
Trust 0.58 0.82 0.45 0.30 0.24 0.20 0.43
Transparency 0.08 0.11 0.46 0.32 0.24 0.20 0.24
Reliability 0.09 0.02 0.07 0.33 0.26 0.20 0.16
Awareness 0.09 0.02 0.01 0.04 0.23 0.20 0.10
Integrity 0.08 0.02 0.01 0.01 0.03 0.18 0.05
Accessibility 0.08 0.02 0.01 0.01 0.01 0.03 0.02

showed attention to the importance of knowledge exchange in
the Saudi Arabia healthcare sector Al adoption.

2) Privacy and security framework: The privacy and secu-
rity dimension revealed the following priority distribution, as
shown in Table V.

The stringent data protection requirements in the Saudi
Arabia healthcare led to the emergence of security protections
as the dominant concern (0.59). Due to this high priority, this
is aligned with recent cybersecurity regulations as well as the
Kingdom’s focus on protecting sensitive health information
[39].

Noticeably, privacy legislation was getting some attention
(0.25), a growing sign of the importance of regulatory compli-
ance in Saudi Arabia health care Al implementation. The se-
curity framework still takes into account system failure (0.12)
and misuse of technology (0.04), although these received lower
priority weights.

3) Ethical barriers analysis: The analysis of ethical barri-
ers revealed distinct patterns in the Saudi Arabian healthcare
context, as shown in Table VI:

The most important ethical consideration was trust, which
received a priority weight of 0.43. This is even more important
in the context of Saudi Arabian healthcare, due to its cultural
and religious values, and in the context of health care systems
[36]. Weight for building and maintaining trust between Al
systems and healthcare providers and patients in Saudi Arabia
give high priority for Saudi Arabian culture.

Second was transparency, which received a priority weight
of 0.24, referring to the need for Al systems’ decision-making
processes to be transparent and their communication with their
users to be clear. Transparency is essential for gaining the
acceptance of the AI systems in Saudi Arabian healthcare
institutions, particularly in the context of the even more
traditional healthcare delivery in the Kingdom [40].

A prioritized weight of 0.16 was given to reliability, which
meant that consistent performance in Al systems is of high
importance. According to this, Saudi Arabia backs high quality
healthcare delivery amid the adoption of new technologies.
However, priority weights were given to awareness (0.10),
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TABLE VII. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF
THE SUB-CRITERIA (INTERPRETABILITY).

Com Priority Tech. Research & Firm Expected Priority
Vendors Education Charact. ROI Weight
Technology vendors 0.70 0.85 0.47 0.34 0.59
Research & education 0.10 0.12 0.45 0.33 0.25
Firm characteristics 0.10 0.02 0.07 0.29 0.12
Expected ROI 0.09 0.02 0.01 0.04 0.04

TABLE VIII. GEOMETRIC MEANS OF THE PAIR-WISE COMPARISONS OF
THE SUB-CRITERIA (CONTROL).

Com Priority Workforce Gov. Rules & Risk- Stakeh. Priority
Displace. Regulat. | Regulat. | Mgmt | Engage. Weight
Workforce displacement 0.64 0.84 0.44 0.33 0.24 0.50
Government regulators 0.09 0.11 0.48 0.30 0.24 0.25
Rules & regulations 0.09 0.01 0.06 0.31 0.24 0.14
Risk-management 0.09 0.02 0.01 0.04 0.23 0.08
Stakeholders” engagement 0.10 0.02 0.01 0.01 0.04 0.03

integrity (0.05), and accessibility (0.02), which is crucial to
the ethical framework of Al implementation.

4) Interpretability dimension analysis: The analysis of in-
terpretability sub-criteria is revealed in the following Table VII:

The priority weight for technology vendors to be the
dominant factor in interpretability was 0.59. This is due
to the high priority from Saudi Arabia in developing the
Al implementation strategy that encompasses partnering with
the world leading technology providers while simultaneously
developing capabilities locally [42]. The importance of partner
selection suggests quoting Al solutions not only with technical
sophistication but also with cultural appropriateness for the
Saudi Arabia healthcare system.

The second-highest priority weight is 0.25 which indicates
that research and education received the highest priority weight
among Saudi Arabia’s priorities to build local expertise in
healthcare Al It is in line with Vision 2030’s objectives for the
knowledge economy development and the Kingdom’s invest-
ment in the healthcare education and training [9]. Especially
considering the requirement for the development of Al systems
and products that can provide the relevant public with excellent
and professional service according to international standards
while taking into account the national reality, the focus on
research and education is particularly important.

Technical expertise, knowledge development, and other
variables are given higher priority weight than organizational
factors and expected ROI (0.12, 0.04), suggesting that orga-
nizational factors and financial returns are less important than
technical expertise and knowledge development in the early
adoption stage of Al

C. Control Mechanisms Analysis

The analysis of control sub-criteria revealed significant
insights into the governance aspects of Al adoption (see
Table VIII).

The primary control concerned was workforce displace-
ment with a weight of 0.50. This finding is important in the
Saudi Arabian context, considering workforce nationalization
(Saudi Arabiazation) is a central policy goal [41]. This high
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TABLE IX. PRIORITY WEIGHT VARIATIONS IN CENTRAL REGION

Main Criteria Nat. Avg. Central Region Variance
Accuracy 0.50 0.53 +0.03
Privacy & Security 0.24 0.26 +0.02
Ethical Barriers 0.15 0.12 —0.03
Interpretability 0.08 0.06 —0.02
Control 0.03 0.03 0.00

priority weight is the result of concerns about the need to
keep Saudi Arabian healthcare professionals out of work and
the implementation of Al systems.

Third most priority weight (0.25) was given to government
regulators, as it points out to the vital role government regu-
latory bodies, for example, SDAIA and Ministry of Health,
projected in AI adoption. This finding is significant given
regulatory oversight as a means to prevent the inappropriate
implementation of Al technologies in Saudi Arabia healthcare
organizations [23].

Although having lower priority weights, rules and reg-
ulations (0.14), risk management (0.08), and stakeholders’
engagement (0.03) are important parts of the framework.
Regulatory compliance and risk management are needed, but
these findings indicate that the main concern is to manage the
workforce impact of Al adoption and the extra government
oversight.

V. CROSS DIMENSIONAL ANALYSIS

The analysis revealed significant interactions between the
dimensions of various Al adoption challenges. For example,
the high priority weights of accuracy (0.50) and workforce dis-
placement (0.50 within control subcriteria) imply that technical
performance and human resource considerations are somehow
interdependent. In the Saudi Arabian context, this interaction
is particularly important as organizations are called upon to
satisfy both technological advancement and workforce devel-
opment goals [44]. The analysis revealed significant regional
variations in Al adoption challenges across Saudi Arabia’s
major healthcare regions. These variations reflect the diverse
healthcare landscapes and varying levels of technological
readiness across the Kingdom.

A. Central Region Analysis

Healthcare organizations in the Central Region, particularly
in Riyadh, demonstrated distinct priority patterns in Al adop-
tion challenges, as shown in Table IX.

Accuracy (0.53) was a higher emphasis of national organi-
zations compared to central Region organizations (0.50). This
focus on accuracy corresponds to the concentration of spe-
cialized medical facilities and research institutions in Riyadh,
where precision in medical applications is, in particular, im-
portant [45]. As well as this, the region has stronger focus
on privacy and security (0.26) as a result of major healthcare
institutions in the region that are responsible for handling
sensitive patient data.
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TABLE X. PRIORITY WEIGHT VARIATIONS IN WESTERN REGION

Main Criteria Nat. Avg. Western Region Variance
Accuracy 0.50 0.48 —0.02
Privacy & Security 0.24 0.28 +0.04
Ethical Barriers 0.15 0.16 +0.01
Interpretability 0.08 0.05 —0.03
Control 0.03 0.03 0.00

TABLE XI. PRIORITY WEIGHT VARIATIONS IN EASTERN PROVINCE

Main Criteria Nat. Avg. Eastern Province Variance
Accuracy 0.50 0.49 —0.01
Privacy & Security 0.24 0.22 —0.02
Ethical Barriers 0.15 0.17 +0.02
Interpretability 0.08 0.09 +0.01
Control 0.03 0.03 0.00

TABLE XII. PRIORITY WEIGHTS IN INITIAL PLANNING PHASE

Main Criteria Overall Avg. Initial Phase Variance
Accuracy 0.50 0.45 —0.05
Privacy & Security 0.24 0.30 +0.06
Ethical Barriers 0.15 0.14 —0.01
Interpretability 0.08 0.07 —0.01
Control 0.03 0.04 +0.01

VI. WESTERN REGION ANALYSIS

The healthcare organizations in the Western Region, specif-
ically Jeddah and Mecca, stand out with their individual
characteristics in the challenges of Al adoption (see Table X).

Particularly noteworthy was that heightened concern for
privacy and security (0.28), particularly so as the region is
responsible for medical needs provision during the Hajj and
Umrah seasons [38]. The focus on managing healthcare data
for a large, diversified population of pilgrims with other
cultural and religious sensitivities, of course, increases the
emphasis.

A. Eastern Province Analysis

The Eastern Province, more than any other province, had
unique challenges in Al adoption (see Table XI).

Interpretability (0.09) and ethical barriers (0.17) showed
increased emphasis in healthcare organizations of the Eastern
Province. The Saudi Arabia region’s diverse population and the
need for its Al systems to serve both the urban and industrial
populations are the causes of this pattern.

B. Analysis on the Implementation Phase

The study also uncovered different implementation phase
specific patterns of challenges in Al adoption. These phases
can describe the maturity of AI adoption in Saudi Arabian
healthcare organizations.

1) Initial planning phase: Organizations in the initial plan-
ning phase (0-12 months into Al adoption) demonstrated the
following priority patterns:
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TABLE XIII. PRIORITY WEIGHTS IN ACTIVE IMPLEMENTATION PHASE

Main Criteria Overall Avg. Active Phase Variance
Accuracy 0.50 0.55 +0.05
Privacy & Security 0.24 0.22 —0.02
Ethical Barriers 0.15 0.13 —0.02
Interpretability 0.08 0.07 —0.01
Control 0.03 0.03 0.00

TABLE XIV. PRIORITY WEIGHTS IN MATURITY PHASE

Main Criteria Overall Avg. Maturity Phase Variance
Accuracy 0.50 0.48 —0.02
Privacy & Security 0.24 0.23 —0.01
Ethical Barriers 0.15 0.16 +0.01
Interpretability 0.08 0.10 +0.02
Control 0.03 0.03 0.00

This stage had organizations really focused on privacy and
security, and they were concerned about establishing strong
data protection frameworks at the beginning of the process,
which manifested in a 0.3. This fits in with Saudi Arabia’s
strict requirements for healthcare data handling and building
security architecture, as shown in Table XII.

C. Active Implementation Phase

Organizations in the active implementation phase (12-24
months) showed distinct priorities.

As organizations moved from active implementation to
CDI to late implementation (Table XIII), accuracy became
the most important thing (0.55). This is because organizations
focused on reliable system performance and clinical outcomes,
which made the rules more accurate. At this phase, the
practical challenges of deploying Al were recognized, which
led to particular emphasis on workforce training and system
integration [41].

1) Maturity phase: Organizations in the maturity phase
(>24 months) demonstrated evolved priority patterns.

Table XIV shows how much attention was paid to each
challenge in the maturity phase compared to the other phases.
During the maturity phase, organisations paid more equal
attention to all challenges, but they paid the most attention
to interpretability (0.10) and ethical concerns (0.16). This
shift highlights this more advanced understanding of the Al
implementation challenges and its crucial role in the long-run
sustainability [44].

D. Implementation Success Factors

The prompt creation of a solid privacy and security frame-
work is crucial. The development process balances the radi-
cally divergent focus on accuracy with attention to technical
and ethical considerations in more mature implementations.
This shift reflects a more sophisticated understanding of Al
implementation challenges and the importance of long-term
sustainability [44].

Based on the analysis of different implementation phases,
several key success factors emerged:
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TABLE XV. PARTICIPANT PROFILE DISTRIBUTION

Role Category Number (%) Selection Rationale

Hospital Directors/CEOs 5 (18.5%) Strategic decision-making
perspective

IT Directors 6 (22.2%) Technical implementation in-
sights

Clinical Department Heads 7 (25.9%) Clinical application under-
standing

Al Project Managers 5 (18.5%) Direct implementation experi-
ence

Quality/Risk Managers 4 (14.8%) Governance and compliance
perspective

Total 27 (100%) Comprehensive  stakeholder
representation

e  FEarly establishment of robust privacy and security
frameworks

e  Strong focus on accuracy during active implementa-
tion

e Balanced attention to technical and ethical considera-
tions in mature implementations

e  Continuous workforce development and training

e  Regular assessment and adjustment of implementation
strategies

It is these findings that allow Saudi Arabian healthcare
organizations of varying Al adoption status to look ahead to
and meet their challenges accordingly.

1) Selection of participant: The method made the selec-
tion of individual participants in organizations systematic and
made it possible to select knowledgeable and relevant input.
We carefully selected a total of 27 participants who are in
roles, have experience, and are involved in Al implementation
initiatives. The participant selection process took into account
multiple criteria.

Table XV shows the distribution of participants across
different roles to cover all perspectives.

VII. DISCUSSION

The comprehensive analysis of Al adoption challenges in
Saudi Arabian healthcare organizations reveals several signifi-
cant patterns and implications that warrant detailed discussion.
This section examines the findings within the broader context
of Saudi Arabia’s healthcare transformation goals and Vision
2030 objectives.

A. Dominance of Accuracy Concerns

All regions give accuracy a low priority weight of 0.50,
reflecting the importance of reliable Al performance in health-
care settings. Related to this, [35]’s research shows that the
precision of medical applications is crucial. The emphasis
on accuracy reflects several key considerations in the Saudi
Arabia context: Firstly, the finding shows that the healthcare
sector is very committed to maintaining a maximum standard
of patient care while embracing new technology. Specifically,
Saudi Arabia healthcare organizations show particular concern
for making sure that AI systems can process the diverse
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patients’ population, including residents in the Kingdom and
religious tourists visiting during Hajj and Umrah seasons [45].
Second, there are regional variations in accuracy priorities,
with the Central Region ranking at 0.53. Different levels of
technological readiness and clinical requirements vary across
the Kingdom, ranging from 0.48 in the Western Region to
0.49 in the Eastern Province. Finally, the high emphasis on
accuracy in the Central Region, especially in Riyadh, is due
to the high density of specialized medical facilities, which have
high technological requirements [34].

B. Privacy and Security Considerations

We gave privacy and security a significant priority weight
of 0.24, illustrating a very complex interplay between techno-
logical advancement and cultural sensitivities in Saudi Arabia
healthcare. According to [38], this finding has several impor-
tant implications: Concern for privacy and security, particularly
in the Western Region (0.28) during the Hajj and Umrah sea-
sons, presents the challenge of managing health care data for
an international population that is diverse in culture and reli-
gion. These results suggest the need for specialized techniques
to safeguard data, considering both technical requirements and
cultural norms. Temporal analysis shows that privacy concerns
are most acute at the beginning of the implementation phase
(0.30)—during the first phases of adopting Al, it is critical
to create solid data protection frameworks. The pattern aligns
perfectly with Saudi Arabia’s strategic approach to digital
transformation, which advocates for a secure and controlled
approach to technological implementation.

C. Evolution of Implementation Challenges

1) Phase-specific priorities: Analysis of the implementa-
tion phase shows a clear evolution in (organizational) priori-
ties when Al adoption matures. This progression has signifi-
cant implications for healthcare organizations: Initial Planning
Phase (0-12 months): However, this phase prioritizes privacy
and security (0.30), necessitating the establishment of strong
foundational frameworks. In this phase, organizations show
extraordinary interest in complying with national regulations
as well as international standards [39]. Active Implementation
Phase (12-24 months): During this phase, accuracy concerns
(0.55) dominate the shift towards an orientation of operational
effectiveness and clinical outcome. This transition implies that
after privacy frameworks have been established, performance
and reliability of systems are prioritized by organizations [41].
Maturity Phase (>24 months): Mature implementations, on the
other hand, distribute these priorities more evenly (0.10 for
interpretability; 0.16 for ethical considerations), demonstrating
a more sophisticated approach to Al integration challenges. It
is possible to see that, with time, organizations evolved more
sophisticated approaches for implementing Al [44].

D. Regional Dynamics and Healthcare Delivery

1) Urban-rural disparities: The regional analysis reveals
important variations in Al adoption challenges between urban
and rural healthcare settings. These disparities have significant
implications for healthcare delivery.
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a) Urban centers: Healthcare organizations in major
urban centers demonstrate higher readiness for Al adoption,
with stronger emphasis on advanced applications and inte-
gration with existing systems. The Central Region’s focus
on accuracy (0.53) reflects the sophisticated technological
infrastructure and specialized medical services in urban areas
[37].

b) Rural areas: Healthcare facilities in rural areas show
different priority patterns, with greater emphasis on basic in-
frastructure and workforce development. This finding suggests
the need for targeted support and resources to ensure equitable
Al implementation across all regions [9].

E. Cultural and Ethical Considerations

1) Integration of Islamic medical ethics: The study re-
veals that ethical issues (0.15), particularly Islamic medical
principles, receive significant consideration. This finding has
several important implications: Trust, the second most highly
weighted factor (0.43 of ethical barriers), highlights the need
for Al systems to align with culture and religion. When
adopting Al, healthcare organizations have the responsibility
to implement Al in a way that respects Islamic medical
ethics and yet remains technologically effective [36]. Ethical
priorities vary by region, with the West Region having the
highest priority variances (0.16); this reflects the requirement
to differentiate between religious and cultural sensitivities and
the geographical area of its high number of pilgrims and
international patients.

2) Workforce development and training: Human resource
implications the control subcriteria assigns a high priority
weight of 0.50 to workforce displacement, highlighting signifi-
cant concerns about the impact of Al on healthcare profession-
als: This finding signals a need for a whole workforce devel-
opment strategy that will balance technological advancement
and employment for Saudi Arabia healthcare workers [40].
Copying research and education (0.25 within the interpretabil-
ity subcriteria) indicates that there is an understanding of the
need to develop local expertise in healthcare Al technologies.

F. Future Directions and Recommendations

Based on these findings, several key recommendations
emerge for Saudi Arabian healthcare organizations:

e Formulate region-specific implementation strategies,
considering local infrastructure and local demand of
the human population.

e In organizations with multiple patient populations,
establish these comprehensive privacy frameworks as
early and far in the implementation process as possi-
ble.

e Invest in workforce development programs that not
only prepare healthcare professionals for Al integra-
tion but also protect employment opportunities.

e  Design balanced approaches to Al implementation that
address technical necessities and cultural sensibilities.

e Promote knowledge exchange between regions and
organizations to enable best practices in pursuing Al
adoption.
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VIII. CONCLUSION

In this study, we have qualitatively understood the chal-
lenges of AI adoption in Saudi Arabia’s healthcare sector
and have uncovered key insights on implementation priorities.
The results show that accuracy (0.50), privacy (0.24), security
concerns, and ethical barriers (0.15) are the most influential
factors in successful Al adoption. However, bias and discrimi-
nation (0.51), security protections (0.59), and trust (0.43) were
the strongest of the subfactors in this set of criteria, as the
Saudi Arabian healthcare context presents a different cultural
and regulatory environment. As such, the research provides
a systematic framework for comprehensively investigating Al
adoption challenges in culturally diverse healthcare environ-
ments and contributes to practical implementation as well as
theoretical understanding. The research findings corroborate
and complement existing scholarly works and present new
understandings of the implementation of Al technologies in
healthcare transformation in Saudi Arabia. The results of the
study are of particular value to healthcare organizations faced
with the challenging mandate of managing technological ad-
vancement within a culturally sensitive and regulatory context.
Based on these results, Saudi Arabian healthcare organizations
should focus on building strong systems for checking accuracy,
complete data security frameworks, and ethical compliance
with Islamic medicine in order to build trust among patients in
the use of artificial neural networks in medicine. It is possible
to conduct further research on how these challenges evolve as
Al programming advances, as well as specific strategies for
implementing Al in other healthcare sectors. Based on these
insights, we can design more efficient strategies that promote
the use of Al in Saudi Arabia’s healthcare sector in a culturally
appropriate manner.
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