
1 
 

The Importance of Using Probabilities in Clinical Medicine: A 
Biostatistical Perspective for Evidence-Based Decision Making 
Author: Dr. Al-Sayd Abunawas 
Faculty Member, Russell Civilization International Institute – Qara Buli 
Branch 

 

Abstract 

Probability is a cornerstone of biostatistics, providing a 
mathematical framework to quantify uncertainty in clinical 
practice. This paper highlights the importance of probability in 
clinical medicine, focusing on its role in diagnosis, treatment, 
and prognosis. Examples from medical testing and therapeutic 
decision-making illustrate how probabilistic reasoning 
enhances accuracy, reduces errors, and supports evidence-
based medicine. The paper concludes with recommendations 
for integrating probabilistic training into medical curricula to 
improve healthcare quality. 

Introduction 

Clinical medicine is inherently uncertain. Physicians often face 

incomplete information, variability in patient responses, and 

limitations in diagnostic tools. Probability offers a systematic 

way to address this uncertainty, enabling clinicians to make 

informed decisions. By applying biostatistical methods, 

probabilities transform raw data into actionable insights that 

guide diagnosis, treatment, and patient counseling. 

 

 

 

 

 

Literature Review 
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Probabilities in Diagnosis: Sensitivity, specificity, and 

predictive values are probabilistic measures that determine the 

accuracy of diagnostic tests  

Probabilities in Treatment: Clinical trials use probability 

models to estimate treatment success rates and adverse event 

risks  

Probabilistic Models: Logistic regression and Bayesian 

inference are widely applied to predict disease occurrence 

based on risk factors  

• Evidence-Based Medicine: Probabilities underpin systematic 
reviews and meta-analyses, ensuring that clinical decisions are 
grounded in statistical evidence. 

 

Methodology 
This paper adopts a narrative review approach, synthesizing 

examples from published literature and clinical practice. Key 

applications include: 

 

1 Diagnostic Testing Example  

COVID-19 PCR Test: Sensitivity (probability of detecting true 

positives) and specificity (probability of ruling out false 

positives) are used to calculate the Positive Predictive Value 

(PPV) and Negative Predictive Value (NPV)  

•These probabilities help clinicians interpret test results in the 

context of disease 

2 Screening Programs  

• Breast Cancer Mammography: Probabilities are used to 

balance benefits (early detection) against risks (false positives 

and unnecessary biopsies). 

 

3 Treatment Decision-Making  
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• Cardiac Surgery Outcomes: Probabilistic models estimate 

survival rates and complication risks, guiding both physicians 

and patients in choosing interventions 

4 Bayesian Updating in Clinical Practice  

• Physicians revise probabilities of disease presence as new 

evidence (lab results, imaging) becomes available, reflecting 

real-time decision-making. 

Discussion 

Probabilistic reasoning reduces reliance on intuition and 

improves transparency in medical decisions. It allows physicians 

to communicate risks effectively to patients, fostering shared 

decision-making. However, challenges remain  

Many clinicians lack formal training in probability and 

biostatistics  

Patients may struggle to understand probabilistic 

explanations, requiring simplified communication strategies  

• Integration of probabilistic models into electronic health 

records can enhance real-time decision support. 

 

Conclusion 

Probability is not merely a mathematical concept but a vital 

clinical tool. Its application in diagnosis, treatment, and 

prognosis strengthens evidence-based medicine and improves 

patient outcomes. Medical education should emphasize 

probabilistic thinking to prepare clinicians for modern 

healthcare challenges. 

 

 

 

 

Methodology and Practical Applications 
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This paper employs a narrative review supported by real-world 

clinical examples to demonstrate the role of probability in 

medical decision-making. 

 

1 Diagnostic Testing 

COVID-19 PCR Testing  

Sensitivity (true positive rate) and specificity (true negative 

rate) are probabilistic measures  

Example: If sensitivity = 95% and specificity = 98%, the 

probability of a correct diagnosis depends on disease 

prevalence  

 

HIV Screening  

Initial ELISA tests are highly sensitive but less specific  

• Probabilistic reasoning explains why confirmatory Western 

Blot testing is required to reduce false positives 

• In a population with 10% prevalence, the Positive Predictive 

Value (PPV) is lower than in a population with 50% prevalence, 

showing how probability contextualizes test accuracy. 

 

2 Screening Programs 

Breast Cancer Mammography  

Mammography has sensitivity around 85% and specificity 

around 90%  

Probabilities are used to balance benefits (early detection) 

against risks (false positives leading to unnecessary biopsies)  

• Bayesian models help estimate the probability of true disease 

presence after a positive screening result 
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Colorectal Cancer Screening (Fecal Occult Blood Test)  

• Probability models quantify the likelihood that a positive test 

indicates actual cancer versus benign bleeding 

 

3 Treatment Decision-Making 

Cardiac Surgery Outcomes  

Probabilistic models estimate survival rates and complication 

risks  

• Example: A patient with a 70% probability of survival after 

bypass surgery versus 50% with medical therapy may choose 

surgery based on probabilistic counseling 

 

 

Chemotherapy Success Rates  

Clinical trials report probabilities of remission (e.g., 40%) and 

adverse effects (e.g., 20%)  

• Physicians use these probabilities to guide treatment 

recommendations and patient consent. 

 

4 Prognostic Models 

Diabetes Complications  

• Logistic regression models predict the probability of 

developing complications (e.g., nephropathy) based on risk 

factors such as HbA1c levels, blood pressure, and BMI 

 

Stroke Risk Assessment (CHA₂DS₂-VASc Score)  

• Probabilistic scoring systems estimate annual stroke risk in 

patients with atrial fibrillation, guiding anticoagulant therapy 

decisions 
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5 Bayesian Updating in Clinical Practice 

Physicians revise probabilities as new evidence emerges  

• Example: A patient with chest pain initially has a 30% 

probability of myocardial infarction. After ECG changes and 

elevated troponin, the probability rises to 90%, demonstrating 

how Bayesian updating reflects real-time decision-making 

 

Conclusion of Practical Examples 

These case studies illustrate how probability is embedded in 

every stage of clinical medicine — from diagnosis and screening 

to treatment and prognosis. By quantifying uncertainty, 

probability empowers clinicians to make evidence-based 

decisions and communicate risks effectively to patient 

 

 

References 

1 Altman DG. Practical Statistics for Medical Research. 

Chapman & Hall, 1991  

2 Fletcher RH, Fletcher SW. Clinical Epidemiology: The 

Essentials. Lippincott Williams & Wilkins, 2014  

3 Sackett DL et al. Evidence-Based Medicine: How to Practice 

and Teach EBM. Churchill Livingstone, 2000  

4 PubMed Central – Open access articles on biostatistics and 

clinical medicine  

5. DOAJ – Directory of Open Access Journals, medical statistics 

section. 

 


