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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 Vvarious 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:

number of cases searched n
P(A): total nufmber of cases N - m =03

Result: P=0.3 yoki 30%

300
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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(B|A)P(A
P(A|B)="E2E) (;)( )

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(BJA)P(A) + P(B|—= A)P(=A)

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

P(A|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: P, = 0.8

Complication risk: R, = 0.15
2. Method B: Success rate: Py = 0.7

Complication risk: Rz = 0.05
Benefit-risk ratio:

Success probability

Ratio=
Complication probability

For Method A: Ratio, = -2 = 5.33

Rp
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For Method B: Ratiog = Z—B =14
B

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):(lgo‘rsooﬁ)10 = (0,95)1°. Now we calculate the complement:

P(at least one infected)=1-P(all are healthy)=1-(0.95)9=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.

References

1. Gmurman, V. E. Foundations of Probability Theory and Mathematical Statistics.
Moscow: Nauka, 1988.

2. Ross, S. M. Introduction to Probability Models. Academic Press, 2019.

3. Borovkov, A. A. Mathematical Probability Theory. Moscow: MGU Publishing,
2005.

4. Zar, J. H. Biostatistical Analysis. Pearson, 2010.

5. Abdullayeva B., Aliyev N. Pedagogical Ability In Self-Development Of A Future
Primary School Teacher //Akanemudeckue nccnea0BaHus B COBPEMEHHOM HayKe.
—2023. - T.2.— Ne. 2. — C. 149-153.

6. Aliyev N., Ergasheva D. METHODS OF PROFESSIONAL SELF-
DEVELOPMENT OF A PRIMARY SCHOOL TEACHER //Science and
innovation. — 2022. — T. 1. — Ne. B8. — C. 1679-1681.

https://t.me/Erus_uz Multidisciplinary Scientific Journal December 2024 90



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 3, ISSUE 13

ISSN: 2181-3515

7. Aliyev N., Muhammadjonov S. THE ROLE OF MATHEMATICS EDUCATION
IN THE PROFESSIONAL TRAINING OF MEDICAL WORKERS. THE
IMPORTANCE OF MATHEMATICS FOR A HEALTH WORKER.
MATHEMATICAL METHODS AND STATISTICS IN MEDICINE
/IBrojuteTens nexaroros HoBoro Ysoekucrana. — 2023. — T. 1. — Ne. 2. — C. 39-42.

8. 4. Nurillo N. A., Muhammadjonov S., Tojimatova L. THE ROLE OF
MATHEMATICS EDUCATION IN THE PROFESSIONAL TRAINING OF
MEDICAL PERSONNEL. THE IMPORTANCE OF MATHEMATICS FOR
THE HEALTH WORKER //International Bulletin of Medical Sciences and
Clinical Research. —2023. — T. 3. — Ne. 6. — C. 54-56.

9. Abdullayeva B., Aliyev N. Bo‘lajak boshlang‘ich sinf o‘gituvchisining 0‘z-o‘zini
rivojlantirishda pedagogik qobiliyatning ahamiyati //Bronnerens mnemaroros
HoBoro Y3o0ekucrana. — 2023. —T. 1. — Ne. 1. — C. 74-78.

10.Abdigayumovich A. N., Abdigayumovna I. M. Fur’e Method for Solving
Boundary Value Problems Placed in Parabolic Type Equations //Central Asian
Journal of Theoretical and Applied Science. — 2022. — T. 3. — Ne. 11. — C. 107-
113.

11.Abdullayeva B. S., Aliyev N. A., qizi Ergasheva D. S. Improving self-
development competency of future primary class teachers //Educational Research
in Universal Sciences. —2022. — T. 1. — Ne. 7. — C. 274-277.

12.Sayfutdinova A. B., Abdigayumovich A. N. THEORETICAL ISSUES OF
INCREASING TEACHING EFFICIENCY BASED ON MODERN
ADVANCED PEDAGOGICAL TECHNOLOGIES IN THE PRIMARY CLASS
/IGalaxy International Interdisciplinary Research Journal. — 2022. — T. 10. — Ne.
11. - C. 233-2309.

13.Abdullayeva Barno Sayfutdinovna, & Aliyev Nurillo Abdigayumovich. (2022).
IMPROVING THE COMPETENCE OF THE FUTURE ELEMENTARY
SCHOOL TEACHER IN SELF-DEVELOPMENT. European Journal of
Humanities and Educational Advancements, 3(12), 12-14.

14.Abdikayumovich A. N. et al. Innovative Approaches in Mathematics (Pisa and
Timss Programs) //American Journal of Social and Humanitarian Research. —
2021. —T.2.—Ne.9.-C. 116-118.

15.Yusupova A. K., Aliyev N. A. SOME CONSIDERATIONS FOR TEACHING
PROBABILITY THEORY AND MATHEMATICAL STATISTICS //Oriental
renaissance: Innovative, educational, natural and social sciences. — 2021. — T. 1.
—Neo. 11. - C. 1183-1191.

16.AB  Sayfutdinovna, @ AN  Abdigayumovich  IMPROVING  SELF-
DEVELOPMENT COMPETENCY OF FUTURE PRIMARY CLASS

https://t.me/Erus_uz Multidisciplinary Scientific Journal December 2024 91



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 3, ISSUE 13

ISSN: 2181-3515

TEACHERS // Web of Scientist: International Scientific Research Journal 3 (8),

509-512.
17.Abdullayeva, B. S., Abdullayeva, B. S., & Aliyev , N. A. (2023). BO‘'LAJAK
BOSHLANG‘ICH SINF O‘QITUVCHILARINI 0O‘Z-O°ZINI

RIVOJLANTIRISH KO‘NIKMALARINI SHAKLLANTIRISH. Educational
Research in Universal Sciences, 2(13), 605-609.

18.Aliyev, N; Davronova, N. (2023). PULMONOLOGIYA TARIXI VA HOZIRGI
KUNDAGI AHAMIYATI. Educational Research in Universal Sciences, 2(13),
610-613.

19.N.A.Aliyev. (2023). FORMATION OF SELF-DEVELOPMENT SKILLS FOR
FUTURE PRIMARY TEACHERS. Scientific Impulse, 2(15), 363-367

20.Aliyev , N. A., & Sobirova, M. R. qizi. (2023). MASALALAR BILAN
DASTLABKI TANISHUVNING INNOVATSION ASOSLARI. Educational
Research in Universal Sciences, 2(16), 659-666.

21.Melibayeva, F. M., Aliyev, N. A., & Muhammadjonov, S. G. o‘g‘li. (2023).
CHEKISH BILAN BOG‘LIQ O‘PKA KASALIKLARI. Educational Research in
Universal Sciences, 2(16), 719-723.

22.18. Melibayeva, F. M., Aliyev, N. A., & Muhammadjonov, S. G. o‘g‘li. (2023).
KOMPYUTER TEXNOLOGIYALARI ORQALI KELIB CHIQADIGAN
KASALLIKLARNI OLDINI OLISH. Educational Research in Universal
Sciences, 2(16), 705-708.

23.AN Abdigayumovich, M Sarvarbek Gayratjon o‘gli. ZAMONAVIY
DIAGNOSTIKANING ROLI. ZAMONAVIY DIAGNOSTIKA USULLARI.
Jlyumve unTeNeKTyansHbIe uccnenosanus 10 (6), 177-180.

24.Abdigayumovich A. N. TEJAMKORLIKKA OID MASALALAR ISHLASHDA
INNOVATSION YONDASHUV //ISTUDIES IN ECONOMICS AND
EDUCATION IN THE MODERN WORLD. —2024. — T. 3. — Ne. 1. — C. 64-71.

25.Abdigayumovich  A.  N. TIBBBIY BILIMLARNI O‘RGATISHDA
MASOFAVIY TA’LIM TIZIMINI TADBIQ ETISH //TADQIQOTLAR. UZ. —
2024. —T.36. — Ne. 3. — C. 104-111.

26.Abdigayumovich, A. N., Jaisudha, J., Al-Farouni, M., Khare, N., Kaur, G., &
Koduru, S. S. (2024, September). Machine Learning Techniques for Protein
Structure Prediction in Bioinformatics. In 2024 IEEE International Conference on
Communication, Computing and Signal Processing (IICCCS) (pp. 1-6). IEEE.

https://t.me/Erus_uz Multidisciplinary Scientific Journal December 2024 92



https://t.me/Erus_uz

