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Abstract

Purpose: This study aimed to investigate the role of Artificial Intelligence in enhancing decision-making and sensitivity
analysis for predicting drug and medical equipment shortages during health crises. The significance of this research lies in
addressing the severe human and economic impacts caused by resource shortages in emergencies such as the COVID-19
pandemic.

Methodology: The study employed a descriptive-analytical and quantitative approach. Data were collected from healthcare
managers and experts in Mashhad through questionnaires and semi-structured interviews. Machine learning algorithms,
including Linear Regression and Artificial Neural Networks, were used for modeling and forecasting. Multi-Criteria Decision-
Making methods, specifically AHP and TOPSIS, were applied for prioritization, while sensitivity analysis identified key
variables influencing prediction accuracy.

Findings: The results revealed that supply chain disruptions and seasonal variations were the most influential factors in drug
and equipment shortages. The ANN model effectively captured nonlinear patterns and provided more accurate predictions.
Sensitivity analysis confirmed that improving domestic production capacity and addressing transportation delays significantly
reduce shortages.

Originality/Value: This study is among the first to integrate Al-based modeling with MCDM and sensitivity analysis for
healthcare crisis management. The proposed framework offers practical insights for policymakers to optimize supply chain
performance and resource allocation under critical conditions.

Keywords: Artificial intelligence, Sensitivity analysis, Drug shortage prediction, Health crises, Multi-critetia decision-
making.
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Table 1- Demand for medicines and medical equipment in different months (hypothetical data).
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