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Abstract: This article is dedicated to the importance and application of 

probability theory in the medical field. It elaborates on the role of probability theory, 

starting from statistical analysis to its use in diagnostics and treatment processes. 

Through examples, it demonstrates how probability theory can enhance the accuracy 

and reliability of medical decisions. 
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Introduction: Modern medical science encompasses various scientific 

approaches aimed at improving human health. One of these approaches is probability 

theory. This theory is a key tool in working with statistical data, playing a significant 

role in diagnosing diseases, selecting treatment methods, and evaluating research 

outcomes. This article explores the role and practical aspects of probability theory in 

solving medical problems. 

Main Section 

1. Probability Theory and Statistical Analysis: Medical research often requires 

processing large volumes of data. Probability theory enables predictions of patient 

conditions, the prevalence of diseases, and treatment outcomes. Problem 1: In a clinic, 

300 out of 1,000 patients have been diagnosed with high blood pressure. If 1 patient is 

chosen at random, calculate the probability that they have high blood pressure. 

Solution: The probability that the randomly chosen patient has high blood pressure is 

calculated as: 

P(A)=
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑠𝑒𝑠 𝑠𝑒𝑎𝑟𝑐ℎ𝑒𝑑

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑠𝑒𝑠
    P=

𝑛

𝑁
=

300

1000
= 0.3  

Result: P=0.3 yoki 30% 
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2. Probability Theory in Diagnostics 

Probability theory significantly enhances the accuracy of disease detection during 

diagnostics. Conditional probabilities (Bayes’ theorem) can help determine the 

likelihood of a patient actually being ill. 

Problem 2: The probability of diagnosing a disease correctly based on a blood test is 

90%, while the probability of a false diagnosis is 10%. If a patient exhibits symptoms 

of the disease, calculate the probability that they are truly ill. 

Solution: 

Using Bayes’ theorem: 

P(A)=0.9    P(¬A)=0.1 P(A|B)=? 

P(A|B)=
𝑃(𝐵|𝐴)𝑃(𝐴)

𝑃(𝐵)
 

1. P(B|A): Probability of symptoms if the patient is ill: P(B|A)=0.9 

2. P(B|¬A): Probability of symptoms if the patient is not ill: P(B|¬A)=0.1 

3. P(A): Probability of the patient being ill: P(A)=0.9 

4. P(¬A): Probability of the patient being healthy: P(¬A)=1-P(A)=0.1 

5. P(B): Total probability of symptoms: P(B) = P(B|A)P(A) + P(B|¬ A)P(¬A) 

6. P(A|B): We calculate using the Bayesian formula: 

P(A|B) =
𝑃(𝐵|𝐴)𝑃(𝐴)

𝑃(𝐵)
 =0.988 

Result: If symptoms are observed, the probability of the patient being truly ill is 

approximately P(A|B)≈ 98,8% . 

3. Selecting Treatment Methods Using Probability Theory 

The effectiveness, risks, and complications of different treatment methods are analyzed 

using probability theory. This allows physicians to choose the most optimal method for 

the patient. 

Problem 3: Treatment method A has an 80% success rate but a 15% risk of 

complications. Treatment method B has a 70% success rate and a 5% risk of 

complications. Which method is more appropriate? 

Solution: The overall utility of each method is calculated: 

1. Method A: Success rate: 𝑃𝐴 = 0.8 

Complication risk: 𝑅𝐴 = 0.15 

2. Method B: Success rate: 𝑃𝐵 = 0.7 

Complication risk: 𝑅𝐵 = 0.05 

Benefit-risk ratio: 

Ratio=
Success probability

Complication probability
 

For Method A: 𝑅𝑎𝑡𝑖𝑜𝐴 =
𝑃𝐴

𝑅𝐴
= 5.33 
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For Method B: 𝑅𝑎𝑡𝑖𝑜𝐵 =
𝑃𝐵

𝑅𝐵
= 14 

Result: While Method A is slightly more effective, Method B has a much higher 

benefit-risk ratio, making it the more appropriate choice. 

4. Probability Theory in Epidemiological Analysis 

Probability theory is widely used in epidemiological studies to assess disease 

prevalence and predict epidemics. 

Problem 4: In a region of 100,000 people, 5,000 are infected. If 10 people are chosen 

randomly, calculate the probability that at least 1 of them is infected. 

Solution: Using the complement probability method: 

Total population: N=100 000 , number of infected people: n=5 000 , the number of 

uninfected people: N-n=95 000 , the number of people selected: k=10 

P(at least one infected)=? 

P(all are healthy)=(
95000

100000
)10 = (0,95)10. Now we calculate the complement: 

P(at least one infected)=1-P(all are healthy)=1-(0.95)10=1-0.5987=0.4013 

Result: The probability that at least 1 out of 10 randomly selected people will be 

infected. P=0.4013 or P=40.13%  

Conclusion 

Probability theory is a vital tool in the medical field. It not only aids in the analysis 

of statistical data but also optimizes diagnostic and treatment processes. Using 

probability theory, it is possible to predict disease risks, evaluate treatment 

effectiveness, and forecast epidemics. A deeper understanding of probability theory 

and its application in practice can further advance the medical field. 
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