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ExplaNAToRY NoTE
<Biomedical statistics> - is an academic discipline of the module <lnformationTechnologies in Health care> that contains the systematized scientific knowledgeabout the theoretical basics and organizational principles oitr,.upplication of statisticalmethods to research health .onditions of the popuration, activities of health careorganizations, and the impact on thern sociar and other fuctors.The goal 

^of. 
the discipline <Biomedical statistics> is to form universalcompetencies of planning ,ng performing individual medical-biological statisticresearch as well as to get skills for objectiu.IuuLrution and effective application of theresults received by other researchers and introduced in literature.

The objectives of teaching the discipline <<Biomedical Statistics> are to developstudents' scientific knowledge and skills that are necessary for the planning andimplementation of indepenaent biornedical statistical research, to learn basic rules forconducting scientific medical ancl statistical research, methods of calculation ofstatistical criteria, rnethods of analysis, results of the medico-staiistical study and theformulation of statisticaily proved concrusion., ,iril, required for:
development of the clcsign o1'scientific medical and statistical research;analysis using modern statisticar methods of medicar data;
interpretation and modern evaluation of scientific achievements and discoveriesin medicine.
The knowledge, skills, and abilities acquired during the study of the academicdiscipline <Biomedical statistics>) are necessary for sriccessful mastering of thefollowing academic discipline <Public Health urO H.utth Care>.

^ Studying the educational discipline < Biomedical statistics < should ensure theformation of students' universal cornpetencies:
UC- I ' Master the basics of research, be able to search, analyze and synthesizeinformation in medicine and biology
UC-2' Solve standard tasks of professional activity based on the use ofinformation and communication technologies.
As a rcsulf of studying thc discipline <Biomedical statistics> the studentshould
know:
basic tcnninology of' biornedical statistics;
rules lbr conducting a scientillc medical and statistical research;
statistical criteria (rnethods) which are used in biomedical scientific research;
be able to:
make a plan and a program of scientific medical and statistical research;
prepare the collected data forstatisticar processing;
choose statistical criteria (rnethods) that are appropriate to the tasks of a researchand to the type ol'data;
analy ze popul ation health ind icators;
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master:
basic techniques of statisticar processing of scientific data;
methods of carcuration of statisticar critrria;
skills of statistical analysis.
Total number of hours for the study of the discipline is l0g academic hours.Classroou hours according to the tip.t of studie.s: lectures - 6 hours (includingsupervised independent work- z hours), practical classes 30 hours, studentindependent work (self-stud y) - 72 hours.
Intermediate assessment is carried out according to the syllabus of the specialtyin the fonn of a credit (3 serriester).
Form ol'higher education _ full_tirne.

AI,I,OCATION OF'ACADEMIC TIME ACCORDING TO
SF]MEST'F]RS OF S'IUDY
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TI{EMATIC PLAN

Section (topic) name
Number of class hours

lectures practical

I Biomedical statistics as a science 2

2. Method of statistical observation 2
1J. Basics ol' evidcnce-bascd medicine 2

4. Or ganiz.ati o n of' rned i cal and stati sti cal re search 2

5. Statisti cal hypotheses 2

6. Relative values 2

7. Graphic irnages 2

8. Variational series 2

9. Distribution o1'variables in the totality 2

10. Pararnetric rnethods of estimation of reliability of
the statistical hypotheses 4

I 1 Analyses of variance 2

12. Nonparamctric rnetliods of estirnation of reliability
of the statistical hypotheses

2

13. Corrclation. Pcarson corelation coefficient 2

14. Regression analysis 2

15. Spearman's rank correlation coefficient 2

16. Analysis of qr-ralitative data 4

Total hours 6 30
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CONTENT OF THE EDUCATIONAL MATERIAL

l. Biomedical statistics as a science

Statistics, definition of terms. Organization of statistical accounting and

reporting in the Republic of Belarus. Basic principles of state statistics. The tasks of
state statistics, Requirements for statistical data.

Biomedical statistics as a science, its content and objectives. Methods of
biomedical statistics. characteristic.

2. Mcthod of statistical observation
Statistical observation as thc most irnporlant mcthod of statistical research.

Forms, types and rnethods of statistical observation. Statistical observation errors.

Classification and characterizationof statistical data. Requirements for statistical
data: reliability, cornpleteness, comparability, reasonable sample, timeliness of data.

Statistical totality. J'he concept of general and sample totality.
Characterization o1' continuous and discontinuous study. Methods for

discontinuous study. Characterization of selective observation. The concept of
representativeness of a sample totality. Main representativeness criteria (similarity
ffreasure, the sarnple size). Types and methods of sampling. Randomization as a gold
standard criterion in the conduct of studies. Characterization of simple, block, stratified
randomization.

The law of the nonral distribution of a random variable and its application in
solving practical problerns.

3. Basics of evidcnce-based medicine
Evidcncc-bascd mcdicine. Principles and methodological basis of evidence-

based medicine. Basic concepts in the fields of diagnosis (sensitivity, specificity,
classification accuracy, prevalence, screening, etc.), treatment (randomization, double-
blind, placebo and nocebo effects) and literature analysis (medical research databases,

systematic literature reviews and meta-analysis).
Types o1' clinical trials. The concept of the endpoint in a clinical trial. The

concept of the <gold standard> in a clinical trial. Tables of concordance and their
interpretation in evidence-based diagnosis and treatment.

4. Organization of medical and statistical research
Stages o1- rnedical and statistical research. Plan and program of research,

characteristic. Ilrrors in fot'nring of the plan and the program.
Methods o1- data collccting (observation, docur-ncntary method, sociological

survey). Protocol ol' rescarch, questionnairc, rcquiret'nctrts.
Types of variables, characteristics. Observation unit, registering signs

(quantitative, qualitative, factor, resulting).
Grouping and summing, characteristic.

5. Statisticalhypotheses
Statistical liypothescs and criteria. Basic Principles ot'Hypothesis Testing.

The concept of reliability and statistical significance.



7

Pararnctric and nonparametric criteria. Classification of methods. General

algorithm fbr applying the criteria for statistical significance of differences. The level

of statistical si gni ficance.

6, Relative values
Relative values: intensive, extensive, ratio, obvious. Identification, methods of

calculation, field of use. Use of statistical values in medicine.

7. Graphic images
Data visualiz,ation. Types of graphs, characteristics. Types of diagrams,

characteristics. Requirernents for presentation of graphs and diagrams. Using in
medicine.

8. Variational series
Variational series. 'l'ypes of variational series. Average values (mode, median,

arithmetic tlean). Mcthods of calculation of average values. Use of average values in
medicine.

Selective observation. Types, ways and methods o1' selection, providing a

representativeness o1' the totality.
Absolute and relative indicators of variation (limit, amplitude, standard

deviation, dispersion, coefficient of variation, rate oscillations), characteristic. lJsing
in medicine .

9. Distribution of variables in the totality
Cl-recking the norrnality of the distribution of attributes in the totality.

10. Parametric methods of estimation of reliability of the statistical
hypotheses

Ilrror o1- representativeness. Student's t-test. 'the probability of faultless
prognosis.

Calculation o1' avcrage arithmetic error, characteristic,
Calculation of error of relative values, characteristic.
'fhe volume ol totality, rnethods of its calculation.
Comparison of the averages of the two independent samples of the equal and

random volurnes. Calculation of Student's t-test, evaluation. Errors in using of
Student's t-test.

Calculation o1' paired Student's t-test, evaluation. Errors in using of paired
Student's t-test.

Calculation of Student's t-test for relative values, evaluation. Errors in using of
Student's t-test for relative values.

I l. Analysis of variance
Methodology fbr calculating intragroup, intergroup, total variances. Fisher's F-

criterion calcLrlation. estirration. Variance Sum Law. Calculation of determination
coeffi cient (n2 ), cval uation.
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12. Nonparametric methods of estimation of rcliability of the statistical
hypotheses

Alternative distribution. Description of skewed distributions to illustrate central
tendency (distribution centcr) and diversity characteristics (median and quantiles).

Ranking tnethod. Mcthod lor calculating the Mann-Whitney test, evaluation.
Errors in using the Mann-Whitney test.

Wilcoxon signed-rarrk test. Method of calculating, evaluation. Errors in using
the Wilcoxon test.

13. Correlation. Pearson correlation coefficient
Types of connections in nature. Direction, form, and dispersion strength.

Methods of correlation analysis. Lirnitation criteria in the use of the Pearson method.
Methodology for calculating the Pearson correlation coefficient, its errors.
Interpretation of the results obtained.

I 4. Ilegression analysis
Regression analysis. The regression coefficient, regression equation,

characteristic. 'l-ypcs of rcgression equations depcnding on the lorm of correlation.
Irinding thc Iincar rcgrcssion parameters by least squares. Assessment of its
significancc. Regrcssion scales, practical use, data required for calculation and
graphical reprcsentation of the regression scale. Analysis of the results.

15. Spenrman's rank correlation coefficient
Criteria for using the Spearman correlation analysis method. Method for

calculating Spearman's correlation coefficient. Calculation of the error of the
correlation cocfficient. Interpretation of the results obtained.

16. Analysis of qualitative data
Cross-tables. 'l'he concept of actual and expected values. Chi-Square Statistic

Q"2) for arbitrary and 4-field contingency tables. Limitation criteria in the use of the
method.

Indications lbr using the McNernar test. Methodology for calculating the
McNernar critcriorr, cval uation.

Indications fbr using [risher's cxact test. Iractorial of a number. Fisher's exact test,
evaluation.
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INI.'ORMATION AND INSTRUCTIONAL UNIT

LITERATURE

Basic:
1. Medical Statistics at a Glance : a textbook / A. Petri, C. Sabin. - Wiley,

20t9. - 208p.

METHODOLOGICAL IiECOMMT|NDATIONS FOR THE OIIGANIZATION AND
PERI.-OI{MANCE OT' SUPEIIVISED S'I'UDENT INDEPENDENT WORK IN THE

ACADEMIC DISCIPI,INE

Main lbrr-r-rs of'supervised student independent work:
preparation of reports, essays, presentations;
presentation o1' repofis;
studying topics and problerns that have not been discussed at the lectures;
computcr testing;
preparation of didactic rnaterials;
participation in active forms of education.

Control of superviscd student independent work is carried out in the form of:
test papcr;
tlnal class, colloquiunr in the lorm of written work, testing;
discussior"r of reports, essays;
protectiorr ol'study assignments;
assesslxeltt o1'an oral reply to a question, presentation, report or problem solving;
checking up abstracts, written reports, accounts, prescriptions;
individual interview.

LTS'I' OF' AVAILABLE DIAGNOSTIC TOOLS
l'he following fbrrns are used for competences assessment:
Oral lbrm:
interviews;
colloquiurrs;
reports;
asscssrnent based on role-playing.
Writtcn form:
tests:
control questioning;
written classroom (home) practical exercises;
reports.
Oral-writtcn form:
accolrr"rts ot'classroom practical exercises with oral defense;
credit.
Technical form:
electronic tests.
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I,IST OF' AVAII,ABI,E I'EACI{ING ME'I'IIODS

Traditional rnethod (lecture, Iaboratory practicals);
Active (interactive) methods:

Problern-Based Learning (PBL);
'['eam-Based l,earning (TBL);
Case-lSased Learning (CBL);
Research-Based Learning ( RBL).

LIST OF PRACTICAL SKILLS

1. Prcparation of the plan and program of medical and statistical research.
2. Calculation of relative values.
3. Graphic represcntation of statistical values.
4. Calculation ol'average values.
5. Characteristics o1'the diversity of variables in the sample totality.
6. (lharacteristics o1'the distribution of variables in the sample totality.
7. Calculation of the confidence interval.
8. Ilstiniation of reliability of difference of statistical values (Student's t-test),
9. 'fest o1'difftrences between two samples of independent measurements

(Mann-Whitney test) or paired/dependent measurements (Wilcoxon signed-rank test).
10. [)eterrnination of the correlation (Pearson correlation coefficient).
I l. Conducting the regression analyses.
12. Detcnnination of the correlation (Spearrnan's correlation coefficient).
I 3. Interprctation o1'variance analysis results.
14. I)eterrrination Indications for the analysis of qualitative signs (chi-square,

McNemar tcst. Irisher''s exact test), evaluation.

LIS',t OI.- FIQUIPMENT USED

Multimcdia cquiprtrcnt (laptop, pro.jector, screen).
Standard workstation with a personal computer.
Tables of critical values to determine the level of statistical significance of the

calculated indicators.

LIST OF LECTURES

l. Biornedical statistics as a science.
2. Method o1'statistical observation.
3. lJasics o1'e vidence-based medicine.

I,IST OF PII.ACTICAI, STUDIES

l. Organization o1-medical and statistical research.
2. Statistical l-rypotheses.
3. Rclative valucs.
4. Graphic images.
5. Variational series.
6. Distribution of variables in the totality.



L Paran,ctric methods of estirnation of rel
(error of representativeness. Student's t-test. The
volume of totality, nrethods of its calculation).

8. Parametric methods of estimation of'reli
(comparison o1'the results of two samples).

9. Analyses of variance.
10. Nonparametric methods of estimation

hypotheses.
I 1. Correlation. Pearson correlation coeffic
1 2. Rcgression analysis.
13. Spearman's rank correlation coefficient.
14. Analysis of qualitative data (Chi-Square
15. Analysis o1'qualitative data (McNemar

l3

lity of the statistical hypotheses
ility of faultless prognosis. The

lity of the statistical hypotheses

f reliability of the statistical

istic X2).
Fisher's exact test).
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