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Introduction: With the outbreak of the Covid-19 pandemic in late 2019, 

Polymerase chain reaction (PCR) assay has become the accepted standard for 

diagnosing this disease. As the prevalence rate increases, some countries face 

shortages of test kits. A growing need for a method that can determine the 

necessity of laboratory testing using clinical symptoms is an inevitable outcome of 

this pandemic. 

 Objectives: The objective of this study was to design and develop an algorithm 

using intelligent methods, to predict the necessity of PCR using the patient's 

clinical symptoms.  

Methods: The dataset used in this study consists of 226,777 suspected cases of 

Covid-19 with known PCR results (145752 positive and 81025 negative), with 

one or more clinical symptoms including fever, shortness of breath, chest pain, 

cough, sore throat, and chills. Furthermore, information such as age, gender, BMI, 

background disease, being in a high-risk group, and any close contact with a 

positive covid-19 patient was taken from the cases. Using three supervised 

methods (support vector machine (SVM), K-Nearest Neighbor (KNN), and 

Decision Tree (DT)), the dataset was classified into two categories: probable 

positive PCR and probable negative PCR. KNN and DT had higher accuracy (> 

80%) and less processing time. The risk of classifying a positive PCR as negative is 

greater than classifying a negative PCR as positive. Therefore, weighted matrices 

were involved in the algorithm so that the false positive classification error was 

much greater than the false negative classification error.  

Results: Eventually, the KNN algorithm with 82% precision, 91% recall, and 63% 

specificity was selected as the optimal method and was used for predicting PCR 

necessity. This expresses that the designed algorithm is able to suggest 91% of 

patients with future positive PCR to take a PCR, and 82% of patients that the 

designed algorithm introduced to undergo a PCR, will have positive PCR result. In 

addition, using the designed algorithm will reduce taking PCR from patients with 

future negative PCR result, down to 37%. Conclusion: Applying the designed 

algorithm in countries with a shortage of PCR kits will optimize resources with 



minimum inaccuracy. The outcome of this study and the designed algorithm can be 

used at health centers as a criterion to determine whether a patient should undergo 

a PCR.   


