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Artificial Intelligence (Al) : Artificial Intelligence refers to
systems and software designed to mimic certain human
abilities such as reasoning, learning, and decision-making to

enhance performance and solve problems.
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Machine Learning is an Al approach that trains

computers with data to recognize patterns and automatically

predict outcomes.
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Risk Management is an integrated process aimed at
identifying potential risks in advance and establishing
strategies to handle them in order to minimize losses and

improve safety.
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Patient Safety refers to the set of measures and policies
designed to reduce medical errors and incidents, ensuring

safe healthcare delivery to patients.
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Electronic Health Records are digital files containing a

patient’s health information, continuously updated and stored

to facilitate access and improve the quality of care.
@yl ) AY acy dakii -

S e e anall Jladl b cpliells sl els A

Clinical Decision Support Systems are technological
tools that assist doctors and healthcare providers in making
accurate decisions by analyzing data and providing treatment

recommendations.

bl e dadddl) -

g s Allan) JEl Wik Oy Al 36 el aY) (e de seas A
a1 Ll s s



Risk Mitigation is a set of preventive measures applied to
reduce the likelihood of risks occurring or to minimize their
impact if they do occur.
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The operational definition of the current title refers to
examining how Artificial Intelligence technologies—such as
machine learning, predictive algorithms, and clinical decision
support systems—can be utilized in hospitals within the Saudi
healthcare system to enhance risk management practices.
This involves identifying the most common medical and
administrative risks, and demonstrating how these
technologies contribute to reducing errors, improving patient
safety, and optimizing resource use and decision-making

efficiency in the hospital setting.
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! Alshammari, T., Khan, S., & Rahman, A. (2024). Healthcare challenges in Saudi
Arabia: An analysis of demographic transitions and workforce demands. Saudi
Medical Journal, 45(3), 234-241.

2 Al-Rasheed, M., & Al-Suwaidi, H. (2024). Artificial intelligence adoption in Saudi
healthcare: Progress and challenges under Vision 2030. Healthcare Management
Forum, 37(2), 112-118.

> Market Research Future. (2024). Saudi Arabia artificial intelligence in healthcare
market report 2024-2030. Retrieved from
https://www.marketresearchfuture.com/reports/saudi-arabia-ai-healthcare-market
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! Healthcare 1T News. (2024, March 15). Al-powered breast cancer screening system
implemented at King Faisal  Specialist Hospital. Retrieved  from
https://www.healthcareitnews.com/news/emea/saudi-arabia-implements-ai-breast-
cancer-screening

2 Johnson, R., Smith, K., & Wilson, P. (2024). Complex systems theory in healthcare:
Understanding patient safety through interconnected risk factors. International
Journal of Healthcare Management, 17(1), 45-59.

> Khan, A., Patel, N., & Zhang, L. (2024). Artificial intelligence applications in drug
safety and adverse reaction prediction: A comprehensive review. Pharmaceutical
Research, 41(4), 892-905.

* Saudi Health Council. (2024). Digital transformation in Saudi healthcare: Annual
progress report 2024. Riyadh: Ministry of Health Publications.
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L Synyi Al. (2024, February 20). Synyi Al expands globally with first international
project in Saudi Arabia. Business Wire. Retrieved from
https://www.businesswire.com/news/home/20240220005678/en/

? Healthcare System in the Kingdom of Saudi Arabia. (2023). Healthcare system
challenges: An expat doctor's perspective. International Healthcare Review, 12(6),
445-452.

* Al-Rasheed, M., & Al-Suwaidi, H. (2024). Artificial intelligence adoption in Saudi
healthcare: Progress and challenges under Vision 2030. Healthcare Management
Forum, 37(2), 112-118.

* Risk Management and Patient Safety Research. (2024). Risk management and patient
safety in the artificial intelligence era: A systematic review. Healthcare, 12(5), 549.
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! Healthcare Safety Research. (2021). The potential of artificial intelligence to improve
patient safety: A scoping review. npj Digital Medicine, 8, 174.

> Al Healthcare Applications. (2025). The integration of artificial intelligence into
healthcare: Promise and challenges. Patient Safety Network, 15(2), 78-85.

* Al Patient Safety Systems. (2025). Artificial intelligence systems in healthcare:
Machine learning and natural language processing applications. Healthcare
Technology Review, 18(3), 142-158.
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! Economics of Al in Healthcare. (2023). Economics of artificial intelligence in
healthcare: Diagnosis vs. treatment. PLOS ONE, 18(1), e0280111.

> Al Healthcare Transformation. (2021). Artificial intelligence in healthcare:
Transforming the practice of medicine. The Lancet Digital Health, 3(4), e218-e230.

* Al Economic Impact Healthcare. (2023). Beyond implementation: The long-term
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Abstract

Objective: This study aimed to explore the role of artificial
intelligence in improving risk management in Saudi hospitals and
measure the impact of various Al applications on enhancing healthcare
service quality and risk management effectiveness.

Methodology: The study adopted a  descriptive-analytical
approach, developing a comprehensive questionnaire to measure Al
dimensions (Expert Systems, Neural Networks, Genetic Algorithms,
Fuzzy Logic) and healthcare service improvement dimensions
(Reliability, Responsiveness, Assurance, Tangibility). The
questionnaire's  reliability ~was verified using Cronbach's  Alpha
coefficient, which showed high reliability levels across all dimensions.

Key Findings: Results revealed a strong positive significant
impact of artificial intelligence on healthcare service improvement (R =
0.880, R2 = 0.774, P < 0.01). Expert systems achieved the highest mean
score (4.53) with 97.9% agreement rate, followed by fuzzy logic
systems (4.51) and genetic algorithm systems (4.47). In healthcare
service improvement, tangibility achieved the highest mean (4.47)
followed Dby reliability (4.44). Results also showed statistically
significant  differences according to educational qualification, with
individuals having "less than university" qualifications showing the
highest means in most dimensions.

Recommendations: Based on the findings, the study presented
strategic and practical recommendations including: expanding expert
systems implementation, enhancing investment in technical
infrastructure by allocating 15% of annual budget, developing
graduated training programs, establishing monitoring and evaluation
systems, and focusing on strategic partnerships with universities and
global technology companies.

Conclusion: The study confirms that implementing artificial
intelligence in Saudi hospitals significantly contributes to improving
risk management and healthcare service quality, supporting the
achievement of Saudi Vision 2030 goals in healthcare sector
development and digital transformation.

Keywords: Artificial Intelligence, Risk Management,
Hospitals, Saudi Healthcare System, Vision 2030, Expert Systems,
Neural Networks, Healthcare Service Quality.
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