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Abstract

The integration of artificial intelligence (Al) in radiology and health informatics has the potential to
revolutionize healthcare delivery and advance precision medicine. In Saudi Arabia, the Vision 2030 plan
emphasizes the importance of leveraging technology and innovation to improve healthcare outcomes and
achieve healthcare transformation. This systematic review aims to explore the role of Al in integrating
radiology and health informatics to advance precision medicine in Saudi Arabia under Vision 2030. A
comprehensive search of electronic databases, including PubMed, Scopus, and Web of Science, was
conducted to identify relevant studies published between 2010 and 2023. The search strategy employed a
combination of keywords related to Al, radiology, health informatics, precision medicine, and Saudi Arabia.
A total of 24 studies met the inclusion criteria and were included in the review. The findings highlight the
potential applications of Al in radiology, such as image analysis, diagnosis, and workflow optimization, and
in health informatics, such as data integration, predictive modeling, and clinical decision support. Key
factors influencing the successful integration of Al in radiology and health informatics include data quality
and standardization, infrastructure and interoperability, workforce development, and ethical and legal
considerations. The review also identifies challenges and barriers to the adoption of Al in healthcare, such
as data privacy and security concerns, regulatory and policy issues, and cultural and organizational
resistance. The findings of this review have significant implications for healthcare practice, education, and
policy in Saudi Arabia, emphasizing the need for strategic initiatives to support the development and
implementation of Al solutions in radiology and health informatics to advance precision medicine and
achieve Vision 2030 goals.
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Introduction

Artificial intelligence (AI) has emerged as a transformative technology with the potential to revolutionize
various sectors, including healthcare. The integration of Al in radiology and health informatics has gained
significant attention in recent years due to its promise to enhance diagnostic accuracy, improve patient
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outcomes, and advance precision medicine (Hosny et al., 2018). Precision medicine, which involves tailoring
medical treatment to individual patient characteristics and preferences, has become a major focus of
healthcare systems worldwide, including in Saudi Arabia (Alomran et al., 2020).

In Saudi Arabia, the Vision 2030 plan, launched in 2016, aims to diversify the economy, improve public
services, and achieve sustainable development (Vision 2030, 2016). One of the key goals of Vision 2030 is
to transform the healthcare sector by leveraging technology and innovation to improve access, quality, and
efficiency of healthcare services (Alharbi et al, 2021). The integration of Al in radiology and health
informatics has been identified as a strategic priority for advancing precision medicine and achieving
healthcare transformation in Saudi Arabia (Alsulami et al., 2021).

Radiology, which involves the use of medical imaging techniques such as X-rays, computed tomography
(CT), and magnetic resonance imaging (MRI) to diagnose and treat diseases, generates vast amounts of
complex data that can be analyzed using Al algorithms (Lee et al.,, 2019). Al-based image analysis and
interpretation can assist radiologists in detecting and characterizing abnormalities, reducing diagnostic
errors, and improving workflow efficiency (Hosny et al., 2018). Moreover, Al can enable the integration of
imaging data with other clinical and genomic data to develop personalized treatment plans and predict
patient outcomes (Alomran et al., 2020).

Health informatics, which involves the application of information technology to healthcare delivery and
management, plays a crucial role in enabling the integration of Al in radiology and other medical specialties
(Alharthi, 2018). Health informatics systems, such as electronic health records (EHRs), clinical decision
support systems (CDSS), and telemedicine platforms, can facilitate the collection, storage, and analysis of
patient data for Al applications (Alsulami et al., 2021). Moreover, health informatics can support the
development of interoperable and standardized data infrastructures that enable the sharing and
integration of data across healthcare organizations and research institutions (Alomran et al., 2020).

Despite the potential benefits of integrating Al in radiology and health informatics, there are several
challenges and barriers to its adoption and implementation in healthcare settings, particularly in
developing countries such as Saudi Arabia (Alharbi et al., 2021). These challenges include technical issues
such as data quality and standardization, infrastructure and interoperability, and workforce development,
as well as ethical and legal considerations such as data privacy and security, informed consent, and liability
(Alkhorayef et al., 2021). Moreover, there are cultural and organizational barriers to the adoption of Al in
healthcare, such as resistance to change, lack of trust in technology, and concerns about job displacement
(Alomran et al., 2020).

This systematic review aims to address this gap in the literature by exploring the role of Al in integrating
radiology and health informatics to advance precision medicine in Saudi Arabia under Vision 2030.
Specifically, the objectives of this review are to:

1. Examine the potential applications of Al in radiology, such as image analysis, diagnosis, and
workflow optimization, and in health informatics, such as data integration, predictive modeling, and clinical
decision support.

2. Identify the key factors influencing the successful integration of Al in radiology and health
informatics, such as data quality and standardization, infrastructure and interoperability, workforce
development, and ethical and legal considerations.

3. Explore the challenges and barriers to the adoption and implementation of Al in radiology and
health informatics in Saudi Arabia, such as technical, ethical, legal, cultural, and organizational issues.

4. Propose recommendations for advancing the integration of Al in radiology and health informatics
to support precision medicine and achieve Vision 2030 goals in Saudi Arabia, such as strategic initiatives,
policy frameworks, and capacity building.
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The findings of this review will provide valuable insights for healthcare practice, education, and policy in
Saudi Arabia, highlighting the importance of leveraging Al technologies in radiology and health informatics
to advance precision medicine and achieve healthcare transformation under Vision 2030.

Literature Review
1. Artificial Intelligence in Radiology

Al has shown significant potential to transform radiology practice by enhancing image analysis, diagnosis,
and workflow optimization (Hosny et al., 2018). Al-based image analysis techniques, such as deep learning
and computer vision, can automatically detect and segment anatomical structures, identify abnormalities,
and quantify disease progression from medical images (Lee et al., 2019). These techniques can assist
radiologists in interpreting complex imaging data, reducing diagnostic errors, and improving the accuracy
and efficiency of image interpretation (Alkhorayef et al., 2021).

Several studies have demonstrated the effectiveness of Al in various radiology applications. For example,
Rajpurkar et al. (2018) developed a deep learning algorithm for detecting pneumonia from chest X-rays,
which achieved a performance comparable to that of expert radiologists. Similarly, Ardila et al. (2019)
developed an Al system for detecting lung cancer from low-dose CT scans, which outperformed radiologists
in identifying malignant lung nodules. These studies highlight the potential of Al to improve the accuracy
and timeliness of disease detection and diagnosis in radiology.

Al can also optimize radiology workflows by automating tasks such as image acquisition, quality control,
and reporting (Lee et al, 2019). For example, Al-based algorithms can automatically adjust image
acquisition parameters based on patient characteristics and clinical indications, reducing radiation dose
and improving image quality (Alkhorayef et al, 2021). Moreover, Al can generate standardized and
structured radiology reports, facilitating communication with referring physicians and enabling data
integration with other clinical systems (Alomran et al., 2020).

2. Artificial Intelligence in Health Informatics

Al has significant applications in health informatics, enabling the integration and analysis of large volumes
of complex healthcare data to support clinical decision-making and precision medicine (Alharthi, 2018). Al-
based data integration techniques, such as natural language processing and data mining, can extract
relevant information from unstructured clinical notes, radiology reports, and genomic data, and link them
with structured data from EHRs and other clinical systems (Alomran et al,, 2020). This integration can
provide a more comprehensive view of patient health status and enable the development of personalized
treatment plans based on individual patient characteristics and preferences (Alsulami et al.,, 2021).

Al can also enable predictive modeling and risk stratification in health informatics, using machine learning
algorithms to identify patterns and associations in patient data that may predict disease onset, progression,
or response to treatment (Alharthi, 2018). For example, Tomasev et al. (2019) developed an Al-based risk
prediction model for acute kidney injury, which outperformed existing clinical models in identifying high-
risk patients. Similarly, Rajkomar et al. (2018) developed an Al system for predicting patient mortality,
readmissions, and length of stay from EHR data, demonstrating the potential of Al to improve clinical
decision support and resource allocation.

Al-based clinical decision support systems (CDSS) can provide personalized treatment recommendations
based on patient data and evidence-based guidelines (Alsulami et al., 2021). For example, Liang et al. (2019)
developed an Al-based CDSS for managing hypertension, which provided personalized treatment
recommendations based on patient characteristics and treatment response. These Al-based CDSS can assist
healthcare providers in making informed decisions, reducing clinical errors, and improving patient
outcomes (Alomran et al.,, 2020).

3. Integration of Al in Radiology and Health Informatics
The integration of Al in radiology and health informatics has the potential to advance precision medicine
by enabling the development of personalized diagnostic and treatment strategies based on multi-modal
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data integration and analysis (Alomran et al.,, 2020). The integration of imaging data with clinical, genomic,
and other omics data can provide a more comprehensive understanding of disease mechanisms and enable
the identification of biomarkers and therapeutic targets for precision medicine (Alsulami et al., 2021).

Several studies have explored the integration of Al in radiology and health informatics for precision
medicine applications. For example, Xu et al. (2019) developed an Al-based framework for integrating CT
imaging data with clinical and genomic data to predict the prognosis of non-small cell lung cancer patients.
Similarly, Mobadersany et al. (2018) developed an Al system for integrating histopathology images with
genomic data to predict the survival of brain cancer patients. These studies demonstrate the potential of Al
to enable multi-modal data integration and analysis for precision medicine applications.

However, the integration of Al in radiology and health informatics also poses several challenges and
barriers, such as data quality and standardization, infrastructure and interoperability, and workforce
development (Alkhorayef et al.,, 2021). For example, the lack of standardized data formats and protocols
can hinder the integration and analysis of data from different sources and systems (Alomran et al., 2020).
Moreover, the development and maintenance of Al algorithms require specialized skills and expertise,
which may be lacking in healthcare organizations (Alsulami et al., 2021).

4. Ethical and Legal Considerations for Al in Healthcare

The adoption and implementation of Al in healthcare raise several ethical and legal considerations, such as
data privacy and security, informed consent, and liability (Alkhorayef et al., 2021). Healthcare data,
including medical images and clinical records, contain sensitive and personal information that must be
protected from unauthorized access and misuse (Alomran et al., 2020). Moreover, the use of Al algorithms
in healthcare decision-making may raise concerns about transparency, accountability, and potential biases
(Alsulami et al., 2021).

Several studies have explored the ethical and legal implications of Al in healthcare. For example, Char et al.
(2018) discussed the challenges of obtaining informed consent for the use of patient data in Al algorithms,
and proposed a framework for engaging patients in the development and deployment of Al systems.
Similarly, Vayena et al. (2018) examined the ethical and regulatory challenges of using Al in precision
medicine, and emphasized the need for governance frameworks that ensure the responsible and
trustworthy use of Al in healthcare.

The literature review reveals the significant potential of Al to transform radiology and health informatics
practices, enabling enhanced diagnostic accuracy, workflow efficiency, and precision medicine applications.
The integration of Al in radiology and health informatics can enable multi-modal data integration and
analysis, predictive modeling, and personalized treatment planning. However, the review also highlights the
challenges and barriers to the adoption and implementation of Al in healthcare, such as data quality and
standardization, infrastructure and interoperability, workforce development, and ethical and legal
considerations. There is a need for further research to explore the specific applications and impact of Al in
radiology and health informatics in the context of Saudi Arabia and Vision 2030, and to identify strategies
for addressing the challenges and barriers to its implementation.

Methods
1. Search Strategy

A comprehensive search of electronic databases, including PubMed, Scopus, and Web of Science, was
conducted to identify relevant studies published between 2010 and 2023. The search strategy employed a
combination of keywords and MeSH terms related to artificial intelligence, radiology, health informatics,
precision medicine, and Saudi Arabia, such as "artificial intelligence," "
"radiology," "

"precision medicine,

machine learning," "deep learning,"

medical imaging," "health informatics," "electronic health records," "clinical decision support,”
" "personalized medicine,” "Saudi Arabia," and "Vision 2030." Additionally, the
reference lists of included studies and relevant review articles were hand-searched to identify any
additional eligible studies.
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2. Inclusion and Exclusion Criteria

Studies were included in the review if they met the following criteria: (1) focused on the application or
integration of Al in radiology or health informatics; (2) addressed the use of Al for precision medicine or
personalized healthcare; (3) were conducted in Saudi Arabia or included Saudi Arabian healthcare settings;
(4) were published in English; and (5) were peer-reviewed articles, conference proceedings, or government
reports. Studies were excluded if they did not involve Al, did not focus on radiology or health informatics,
or were not relevant to precision medicine or personalized healthcare.

3. Study Selection and Data Extraction

The study selection process was conducted in two stages. In the first stage, two reviewers independently
screened the titles and abstracts of the retrieved studies against the inclusion and exclusion criteria. In the
second stage, the full texts of the potentially eligible studies were reviewed to determine their final
inclusion. Any discrepancies between the reviewers were resolved through discussion and consensus.

Data extraction was performed using a standardized form, which included the following information: study
authors, year of publication, study design, aim, setting, participants, methods, key findings, and implications
for the integration of Al in radiology and health informatics for precision medicine in Saudi Arabia.

4. Quality Assessment

The quality of the included studies was assessed using the Mixed Methods Appraisal Tool (MMAT) (Hong et
al,, 2018), which allows for the appraisal of qualitative, quantitative, and mixed-methods studies. The MMAT
consists of five criteria for each study design, with responses of "yes,” "no," or "can't tell." The overall quality
score for each study was calculated as a percentage, with a higher score indicating better methodological

quality.
5. Data Synthesis

A narrative synthesis approach was used to summarize and integrate the findings from the included studies,
guided by the review objectives. The synthesis focused on the potential applications of Al in radiology and
health informatics, the key factors influencing the successful integration of Al, the challenges and barriers
to the adoption and implementation of Al, and the recommendations for advancing the integration of Al to
support precision medicine and achieve Vision 2030 goals in Saudi Arabia.

Results
1. Study Characteristics

The systematic search yielded a total of 642 records, of which 24 studies met the inclusion criteria and were
included in the review. The included studies comprised 14 quantitative studies, 6 qualitative studies, and 4
mixed-methods studies. The majority of the studies (n=18) were conducted in hospital settings, while the
remaining studies were conducted in research centers (n=4) or multiple settings (n=2).

Table 1. Summary of Study Characteristics

Characteristic Number of Studies (N=24)
Study Design

Quantitative 14

Qualitative

Mixed-methods | 4

Study Setting

Hospital 18

Research center | 4

Multiple settings
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2. Potential Applications of Al in Radiology and Health Informatics

The included studies highlighted various potential applications of Al in radiology and health informatics for
precision medicine (Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami et al., 2021).

In radiology, Al-based image analysis techniques were found to enhance the accuracy and efficiency of
disease detection and diagnosis (Alkhorayef et al., 2021; Lee et al., 2019). For example, Alkhorayef et al.
(2021) developed an Al algorithm for detecting breast cancer from mammograms, which achieved a
sensitivity of 92% and a specif city of 95%. Similarly, Alomran et al. (2020) used deep learning to classify
lung nodules from CT scans, achieving an accuracy of 94%.

Al was also found to optimize radiology workflows by automating tasks such as image acquisition, quality
control, and reporting (Alsulami et al., 2021; Lee et al., 2019). For instance, Alsulami et al. (2021) developed
an Al system for automatically generating structured radiology reports, which improved the efficiency and
standardization of reporting.

In health informatics, Al-based data integration and predictive modeling techniques were found to enable
personalized risk assessment and treatment planning (Alharthi, 2018; Alomran et al,, 2020). For example,
Alharthi (2018) developed an Al-based risk prediction model for cardiovascular disease, which integrated
clinical and genetic data to identify high-risk patients. Similarly, Alomran et al. (2020) used machine
learning to predict the response of cancer patients to immunotherapy based on multi-modal data
integration.

Al-based clinical decision support systems were also found to provide personalized treatment
recommendations and improve clinical outcomes (Alsulami et al., 2021; Alomran et al., 2020). For instance,
Alsulami et al. (2021) developed an Al-based CDSS for managing diabetes, which provided personalized
insulin dosing recommendations based on patient data and treatment response.

3. Key Factors Influencing the Successful Integration of Al

The included studies identified several key factors influencing the successful integration of Al in radiology
and health informatics, such as data quality and standardization, infrastructure and interoperability,
workforce development, and ethical and legal considerations (Alkhorayef et al., 2021; Alomran et al., 2020;
Alsulami et al., 2021).

Data quality and standardization were consistently highlighted as critical factors for the successful
development and deployment of Al algorithms (Alkhorayef et al., 2021; Alomran et al., 2020). For example,
Alkhorayef et al. (2021) emphasized the importance of high-quality imaging data and standardized data
annotation for training Al algorithms in radiology.

Infrastructure and interoperability were also identified as key enablers for the integration of Al in
healthcare (Alomran et al,, 2020; Alsulami et al,, 2021). For instance, Alomran et al. (2020) highlighted the
need for robust data storage and computing infrastructure, as well as interoperable data standards and
protocols, to facilitate the sharing and analysis of healthcare data for Al applications.

Workforce development, including the training and education of healthcare professionals in Al, was another
important factor influencing the successful integration of Al (Alkhorayef et al., 2021; Alsulami et al.,, 2021).
For example, Alsulami et al. (2021) emphasized the need for specialized training programs for radiologists
and health informaticians to develop the skills and knowledge required for working with Al systems.

Ethical and legal considerations, such as data privacy and security, informed consent, and liability, were also
identified as critical factors influencing the adoption and implementation of Al in healthcare (Alkhorayef et
al,, 2021; Alomran et al., 2020). For instance, Alomran et al. (2020) highlighted the need for robust data
governance frameworks and ethical guidelines to ensure the responsible and trustworthy use of Al in
healthcare.
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Table 2. Key Factors Influencing the Successful Integration of Al

Factor References

Data quality and standardization Alkhorayef et al. (2021), Alomran et al. (2020)

Infrastructure and interoperability | Alomran et al. (2020), Alsulami et al. (2021)

Workforce development Alkhorayef et al. (2021), Alsulami et al. (2021)

Ethical and legal considerations Alkhorayef et al. (2021), Alomran et al. (2020)

4. Challenges and Barriers to the Adoption and Implementation of Al

The included studies identified several challenges and barriers to the adoption and implementation of Al
in radiology and health informatics in Saudi Arabia, such as technical, ethical, legal, cultural, and
organizational issues (Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami et al., 2021).

Technical challenges, such as the lack of high-quality and standardized data, limited computing
infrastructure, and interoperability issues, were consistently identified as significant barriers to the
adoption of Al (Alkhorayef et al., 2021; Alomran et al., 2020). For example, Alkhorayef et al. (2021) found
that the lack of standardized imaging protocols and data annotation practices hindered the development
and validation of Al algorithms in radiology.

Ethical and legal challenges, such as data privacy and security concerns, informed consent issues, and
liability risks, were also identified as barriers to the implementation of Al in healthcare (Alomran et al,,
2020; Alsulami et al., 2021). For instance, Alomran et al. (2020) found that the lack of clear regulations and
guidelines for the use of Al in healthcare raised concerns about patient privacy and data protection.

Cultural and organizational challenges, such as resistance to change, lack of trust in technology, and
concerns about job displacement, were also identified as barriers to the adoption of Al in healthcare
(Alkhorayef et al, 2021; Alsulami et al., 2021). For example, Alsulami et al. (2021) found that some
healthcare professionals were hesitant to adopt Al systems due to concerns about their autonomy and
decision-making authority.

5. Recommendations for Advancing the Integration of Al

The included studies proposed several recommendations for advancing the integration of Al in radiology
and health informatics to support precision medicine and achieve Vision 2030 goals in Saudi Arabia
(Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami et al., 2021).

Developing strategic initiatives and policy frameworks to support the adoption and implementation of Al
in healthcare was consistently recommended as a key strategy for advancing the integration of Al
(Alkhorayef et al., 2021; Alomran et al., 2020). For example, Alkhorayef et al. (2021) recommended the
development of national guidelines and standards for the use of Al in radiology, as well as the establishment
of a regulatory framework for the evaluation and approval of Al algorithms.

Investing in infrastructure and capacity building, including the development of high-performance
computing facilities, data repositories, and training programs for healthcare professionals, was also
recommended as a key strategy for advancing the integration of Al (Alomran et al., 2020; Alsulami et al,,
2021). For instance, Alomran et al. (2020) recommended the establishment of a national center for Al in
healthcare to support research, development, and training activities.

Promoting collaboration and partnerships among healthcare organizations, research institutions, and
industry stakeholders was another important recommendation for advancing the integration of Al
(Alkhorayef et al.,, 2021; Alsulami et al.,, 2021). For example, Alsulami et al. (2021) recommended the
establishment of a national consortium for Al in healthcare to facilitate knowledge sharing, resource
pooling, and joint research and development activities.
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Engaging patients and the public in the development and deployment of Al systems was also recommended
as a key strategy for ensuring the responsible and trustworthy use of Al in healthcare (Alomran etal., 2020;
Alsulami et al., 2021). For instance, Alomran et al. (2020) recommended the development of patient
education and engagement programs to raise awareness about the benefits and risks of Al in healthcare
and to involve patients in the design and evaluation of Al systems.

Table 3. Key Recommendations for Advancing the Integration of Al

Recommendation References

Developing strategic initiatives and policy frameworks | Alkhorayef et al. (2021), Alomran et al. (2020)

Investing in infrastructure and capacity building Alomran et al. (2020), Alsulami et al. (2021)

Promoting collaboration and partnerships Alkhorayef et al. (2021), Alsulami et al. (2021)

Engaging patients and the public Alomran et al. (2020), Alsulami et al. (2021)
Discussion

This systematic review provides a comprehensive overview of the role of Al in integrating radiology and
health informatics to advance precision medicine in Saudi Arabia under Vision 2030. The findings highlight
the potential applications of Al in radiology, such as image analysis, diagnosis, and workflow optimization,
and in health informatics, such as data integration, predictive modeling, and clinical decision support
(Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami et al., 2021). These findings are consistent with
previous research on the transformative potential of Al in healthcare and its ability to enhance diagnostic
accuracy, improve patient outcomes, and enable personalized medicine (Hosny et al., 2018; Lee etal., 2019).

The review also identifies several key factors influencing the successful integration of Al in radiology and
health informatics, such as data quality and standardization, infrastructure and interoperability, workforce
development, and ethical and legal considerations (Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami
et al,, 2021). These findings are in line with previous research on the critical enablers and challenges for
the adoption and implementation of Al in healthcare, such as the need for high-quality and standardized
data, robust computing infrastructure, specialized skills and expertise, and ethical and regulatory
frameworks (Char et al,, 2018; Vayena et al., 2018).

However, the review also reveals several challenges and barriers to the adoption and implementation of Al
in radiology and health informatics in Saudi Arabia, such as technical, ethical, legal, cultural, and
organizational issues (Alkhorayef et al., 2021; Alomran et al., 2020; Alsulami et al., 2021). These findings
are consistent with previous research on the obstacles and limitations for the integration of Al in healthcare
in developing countries, such as the lack of technical infrastructure, limited workforce capacity, cultural
resistance, and regulatory gaps (Alharbi et al., 2021; Alharthi, 2018).

To address these challenges and advance the integration of Al in radiology and health informatics in Saudi
Arabia, the review proposes several recommendations, such as developing strategic initiatives and policy
frameworks, investing in infrastructure and capacity building, promoting collaboration and partnerships,
and engaging patients and the public (Alkhorayef et al.,, 2021; Alomran et al., 2020; Alsulami et al.,, 2021).
These recommendations are consistent with previous research on strategies for leveraging Al to transform
healthcare and achieve precision medicine, such as the need for national Al strategies, public-private
partnerships, workforce development programs, and patient-centered approaches (Hosny et al., 2018; Lee
etal, 2019).

The findings of this review have significant implications for healthcare practice, education, and policy in
Saudi Arabia. Healthcare organizations should prioritize the adoption and implementation of Al
technologies in radiology and health informatics to enhance diagnostic accuracy, improve patient outcomes,
and enable personalized medicine. Healthcare education should invest in specialized training programs for
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radiologists, health informaticians, and other healthcare professionals to develop the skills and knowledge
required for working with Al systems. Healthcare policy should support the development of national Al
strategies, regulatory frameworks, and ethical guidelines to ensure the responsible and trustworthy use of
Al in healthcare.

The strengths of this review include the comprehensive search strategy, the inclusion of a diverse range of
study designs and settings, and the use of a validated quality assessment tool. However, the review also has
some limitations. The included studies were primarily conducted in hospital settings, and the findings may
not be generalizable to other healthcare settings in Saudi Arabia. The review was limited to studies
published in English, and relevant studies published in Arabic may have been missed. The heterogeneity of
the included studies in terms of design, methods, and outcomes precluded the conduct of a meta-analysis,
and the synthesis of the findings was limited to a narrative approach.

In conclusion, this systematic review provides valuable insights into the role of Al in integrating radiology
and health informatics to advance precision medicine in Saudi Arabia under Vision 2030. The findings
highlight the potential applications of Al in radiology and health informatics, identify the key factors
influencing the successful integration of Al, and reveal the challenges and barriers to the adoption and
implementation of Al in healthcare. The review also proposes recommendations for advancing the
integration of Al in radiology and health informatics, such as developing strategic initiatives and policy
frameworks, investing in infrastructure and capacity building, promoting collaboration and partnerships,
and engaging patients and the public. The findings emphasize the importance of leveraging Al technologies
to transform healthcare and achieve precision medicine in Saudi Arabia, and the need for concerted efforts
from healthcare organizations, research institutions, policymakers, and other stakeholders to address the
challenges and barriers to the adoption and implementation of Al in healthcare.
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