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1. Theme urgency:
An objective comparison of the general intensive performance is possible only if quality uniformity compared groups. For example, mortality rates in two surgical wards can be compared with each other, provided that both hospitals have approximately the same composition patients for a number of basic parameters - age, sex, severity of disease, hospitalization, etc. terms If their composition is different, the general comparison of intensive indicators that give strength characteristics and prevalence of the phenomenon is difficult. Thus the total value of intensive rate affects the composition evaluated clinical and statistical groups. Ignoring the impact structure studied groups in mortality, fertility, morbidity in some regions may lead to erroneous conclusions.

 In conducting clinical trials to study the effectiveness of a certain treatment is also necessary to form a homogeneous comparison group.

2. Objectives classes:
2 2.1. Learning Objectives:
I level - to acquaint students with the method of standardization; give examples of using the method in medical practice;
II level - student must know Indications alignment method of standardized indicators, standardized method of calculating the coefficients;
III level - master the skills of the methodology of calculation of standardized indicators for the direct method;
IV level - standardization method used in the analysis of GP practice, hospital activity.

3 2.2. Educational goals related:

· form students’ interest in learning, self-important theme for the creation of appropriate theoretical foundation for future professional activities.

· education of critical relevance to health and observable characteristics derived indicators.

3. Interdisciplinary integration.
	№№ PM
	Disciplines 
	Know 
	Be able 

	1
	2
	3
	4

	1.
	Previous disciplines
1. History of medicine
2. Sociology and medical sociology
3. Maths
4. Computer Science

	Cause and effect formation needs in statistical research.
The principles and rules of construction polls.
Methods for calculating statistical indicators - absolute, relative, or other arithmetic.

The rules of construction layout tables, statistical tables.
	· justify from the standpoint of history of medicine need to establish statistical research in medical statistics.

· use methods of sociological research to assess and analyze statistical indicators.

· To carry out mathematical and statistical material development in the third stage some statistical research.

· fill-designed layout table statistics and build real statistical tables.

	2.
	Internally subject integration
	In accordance with the objectives of a particular topic refractive know on this topic in the following topics course.
	· in accordance with the objectives of the specific topics to be able to use the fundamental aspects of the topic in the following topics course.


4. Contents classes:
The statistical method to eliminate the influence of heterogeneity of structure compared groups studied overall performance called by standardization. When using it count standardized (conditional) indicators that could be subject of similar composition of the population in the two groups.
The practical significance of the method of standardization: 

· allows you to compare the frequency of similar phenomena in heterogeneous groups;

· to evaluate the impact of the investigated factor on overall performance value. 
	The main function of standardization

	1.
	Civilizing
	Harmonization of documents, methods and tools of quality of life with the world analogues

	2.
	Information
	Computerization using standardized methods and means

	3.
	Documenting
	Registration process

	4.
	Optimal using of resources
	Rational and economical use of resources

	5.
	Sociocultural
	Achieving interoperability and interchangeability

	6.
	Communicative
	Normalization methods and techniques of social communication

	7.
	Protective
	Ensuring environmental safety and life-safety

	8.
	Technical
	Formation of requirements to products, processes, services, methods

	9.
	Regulatory
	Impact on the market of goods and services; elimination of technical barriers to trade; protection of domestic producers and consumers

	10.
	Social
	Ensuring the safety of products, processes and services; ensuring the quality of goods and services; consumer protection


There are three methods of standardization: Direct, indirect and feedback. 
Most common in biomedical research is the direct method of standardization. 
Consider the method of implementation of the method of standardization for example, the frequency of complications in patients with burns of varying severity disease (severity index burns given in arbitrary units) that were treated in various hospitals. To evaluate the quality of treatment in two hospitals should be excluded composition heterogeneity of patients on this index.
Comparing the overall performance rate of complications in two hospitals suggests a higher incidence of complications in the hospital B. However, the hospital used a higher proportion of patients with a high index of severity of pathology, therefore, can cause a high incidence of complications. Given the heterogeneity of the composition of patients in hospitals studied to determine the true value of frequency of complications and assessing the quality of care in both branches should compare the composition patients by severity of disease. The calculation is as follows:

I stage - calculation of the total group and intensive performance (Table. 1). 

Table 1. 
The frequency of complications in hospitals for burns and B (Stage I)
	 Severity index (appointed units)
	A Hospital
	Hospital B
	Frequency

complications

	
	numeric

patients
	of them difficult.
	number of patients
	of them difficult.
	hospital

A (%)
	Hospital

B (%)

	 Up to 10
	250
	20
	300
	22
	8.00
	7,33

	 11-20
	450
	42
	450
	41
	9,33
	9,11

	 21-30
	120
	22
	250
	45
	18.33
	18.0

	 31-40
	85
	25
	220
	60
	29.41
	27.27

	more than 40
	30
	15
	100
	44
	50.0
	44.0

	 Together
	935
	124
	1320
	212
	13.26
	16.06


II Stage - selection and calculation standard. 

The standard is comparable group structure (in our case, patients with burns), which can come from the same in the two groups. By the standards can be taken: 1) the composition of one of the compared groups; 2) the total or average of both groups; 3) the known composition of any - any other group. In this example, a standard take total composition patients by severity of disease in both hospitals studied, suggesting that the composition of patients by severity of disease in both hospitals corresponds to the distribution chosen for the standard (Table. 2).

Table 2. 
Calculating the direct method of standardization (II stage)
	 Index 

 severity
	 The number of patients

	
	 numeric 

 patients

(Stationary. A) 
	the number of patients (stadium. B)
	total in both hospitals
	distribution standard

	 Up to 10
	 250 
	 300
	 550
	 24.4

	 11 - 20
	 450
	 450
	 900
	 39.9

	 21 - 30
	 120
	 250
	 370
	 16.4

	 31 - 40
	 85
	 220
	 305
	 13.5

	 More than 40 
	 30
	 100
	 130
	 5.8

	 Together
	 935
	 1320
	 2255
	 100.0


III stage - calculation of the "expected" number of patients on the standard. 

 Each hospital has investigated the actual frequency of complications among patients with varying severity of disease. At this stage of the analysis can determine that the number of patients with complications can be detected in them conditional standardized (uniform) distribution of patients. The calculation is as follows: that the number of patients with complications would be 24.44 on the severity of patients with an index of 10 in the standard group if the actual rate of complications in the group A hospital is 8 cases per 100 patients in hospital B - 7 3 cases of 100 patients.

Full calculation "expected" number of patients according to the standard shown in Table. 3.

 Hospital A Hospital B

 8.0 - 7.3 100 - 100

x - h 24.44 - 24.44

x = x = 1.95 1.78

 Stage IV - calculation of standardized indicators (Table. 3). 

At this stage we find a summary of results calculated in the previous step for all groups for the respective hospitals. The amounts of «expected» numbers are standardized severity index performance rate of complications for both hospitals.

They are: A for hospital - 15.54; to hospital B - 14.60 cases per 100 patients.

 Table 3. 
Calculating the direct method of standardization (III and IV stages)
	severity index
	The frequency of complications
	Distribution of

standard
	The number of patients

complications for

standard

	
	stationary. AND

(%)
	stationary. B

(%)
	
	stationary. AND
	stationary. B

	Up to 10
	8.00
	7,33
	24.4
	1.95
	1.79

	11 - 20
	9,33
	9,11
	39.9
	3.72
	3.63

	21 - 30
	18.33
	18.0
	16.4
	3.00
	2.95

	31 - 40
	29.41
	27.27
	13.5
	3.97
	3.68

	More than 40
	50.0
	44.0
	5.8
	2.90
	2.55

	Together
	13.26
	16.06
	100.0
	15.54
	14.60

	stage IV
	
	


Conclusion. 
With the same composition severity index for patients with burns pathology in both hospitals complication rate would be higher in hospital A. 

Consequently, the quality Prophylaxis higher hospital B. The high level of the actual frequency of complications in hospital B, defined at the first stage can be attributed to greater frequency of hospitalization of patients with high indices of severity of disease.
5. Materials on methodological support occupation.
5.1. Materials Control for the preparatory stage of employment:
· question:
1. Problems comparison of statistical indicators in heterogeneous populations.

2. Types standardization of methods: direct, indirect, reverse.

3. Characteristics of the stage’s direct method of standardization.

4. The essence, meaning and application of the method to identify the impact of various risk factors on health indicators and activities of medical institutions.

5. Methods of selecting and calculating standard. Calculate the expected numbers. The calculation of standardized indicators.

6. Comparison stages of standardization, evaluation.

7. The practical significance of the method of standardization.
5.2. Materials methodological support basic stages of employment: Professional algorithms, orienting map for formation of practical skills, learning objectives - are added.

5.3. Materials Control for the final phase of occupation: tasks, assignments, tests - are added.
5.4. Materials methodological support Individual Students: Orienting the map of independent work of students with educational literature, Count of logical structure of employment - are added.

6. Literature for students:
· Basic:
· Public Health: the textbook for students. higher honey. teach. institutions. - Kind. 3 - Ball "New Book", 2013. - 560 p.
· Public Health / Ed. VF Moskalenko. - Ball "New Book", 2011.-560 with.
· Evidence-based medicine / Ed. MP horses. - Ternopil, Ukrmedknyha, 2005. - 244 p.

· Handbook of Social Medicine and Health Organization / Ed. V. Voronenko. - Kyiv "Health", 2012. - 359 p.

· Social Medicine and Health Organization / under total. Ed. V. Voronenko, VF Moskalenko. - Ternopil: Ukrmedknyha, 2012. - 680 p.
· More:

· Kravchenko AG Medical Statistics: A Handbook for Students and Physicians / AG Kravchenko, V. Biryukov - Odessa: Astroprint, 2008. - 228s.

· Hrynhalh T. Fundamentals dokazatelnoy medicine: Per. with English. - M .: HЭOTAR-MED, 2004. - 240 p.

· The report of STATUS of Health in Europe 2012. The policy of well-being. - WHO, 2013. - 190 p.

· The report STATUS of Health at 2013 hours in the world - the World Health Organization, 2013. - 206 p. (Access mode: www.who.int/whr/2013/report/ru).

· Health Economics: a textbook. - Ball: A New Book, 2010. - 288 p.

· Epidemiological methods for studying non-infectious diseases / VM Lekhan, Y. Voronenko AP Maksimenko and others. - DA: ART Press, 2004. - 184 p.

· Collection of tests in government testing of health, social medicine and health economics. Teach. manual. - Ball: A new book, 2012 - 200 p.

· Health 2020 - Fundamentals evropeyskoy policy and strategy for the twenty-first century. - WHO 2013 - 232C.
· Information Resources:
· The World Health Organization www.who.int
· Evropeyskaya database of "Health for vseh" www.euro.who.int/ru/home
· Cochrane Center for Evidence-Based Medicine www.cebm.net
· Cochrane library www.cochrane.org
· US National Library of Medicine - MEDLINE www.ncbi.nlm.nih.gov/PubMed
· Canadian Center for evidence in health care www.cche.net
· Center for Disease Control and Prevention www.cdc.gov 

· Center for Public Health Ukraine www.phc.org.ua 

· Ukrainian database of medical and statistical information "Health for all" http://medstat.gov.ua/ukr/news.html?id=203
· The journal British Medical Journal www.bmj.com
· Journal of Evidence-Based Medicine www.evidence-basedmedicine.com
7. The task of UDRS of Research work on the topic:
1. Standardized indicators calculation and their application in biostatystytsi.

8. Topic following classes: "Average value and performance variations"
The practical lesson was developed            by: 
 _______________________ (c.med.s.,docent Fedorenko T.V.)

Date: «__» _____________ 2021

Appendix 1
Typical tasks:

1. typical problem:
Distribution of urban and rural population by age and mortality: 
	Age in years
	Urban population
	Rural population

	
	population
	The number of deaths per year
	Chyseln6ist population
	The number of deaths per year

	0-14
	50000
	600
	100 000
	1400

	15-49
	100 000
	400
	400 000
	1600

	50 years and over
	50000
	1000
	300 000
	5400

	In general:
	200 000
	2000
	800 000
	8300


Calculate the actual and standardized mortality rates of urban and rural population (standard take half of sum age population). Conclude.

2. typical problem:
The distribution of women of childbearing age and number of born alive children from mothers respective age groups in areas A and B (in abs. Numbers):
	Age in years
	Area A
	District B

	
	The number of women
	The number of live born
	The number of women
	Number of live born per year

	15-20 years
	1000
	18
	3000
	60

	21-30 years
	7000
	420
	3000
	210

	31-49 years
	2000
	60
	4000
	120

	In general:
	10000
	498
	10000
	390


Calculate the actual and standardized fertility rates in areas A and B (standard take half of sum age population). Conclude.

3. typical problem:
Distribution of infants and children with rickets, the nature of the feeding activity clinics in areas A and B:

	Character feeding
	A Clinic
	Clinic B

	
	The number of children under 1 year
	With them had rickets
	The number of children under 1 year
	With them had rickets

	Breast
	200
	30
	100
	10

	Blended
	100
	20
	200
	30

	artificial
	100
	30
	200
	60

	In general:
	400
	80
	500
	100


Calculate the actual and standardized incidence rates in children under 1 year of rickets in the areas of business clinics and B (standard amount to take the number of children in nature feeding). Conclude.
Appendix 2

Tests:

1. In the study of mortality in the two regions with different sex and age structure of the population, the following information: the location and the mortality rate were equal to 14.0 per 1,000 population in the area B - 16.0 per 1,000 population. What statistical method should be used to compare these parameters?
A. Dynamic series 

B. Ratios 

C. Averages 

D. Correlations
E. Standardization

2. In the study of disease in N. found that people of different administrative districts differ in their age composition. Which of statistical techniques to exclude the impact of this factor on morbidity?
A. method of standardization 
B. T-test 

C. Correlation-regression analysis 

D. Analysis of time series

E. Calculation of averages

3. In calculating the index is calculated standardized derivatives are different sizes. Which ones can reflect the true incidence of the phenomenon in the environment?
A. «expected" numbers 
B. Intense indicators 
C. Standardized 

D. Amount "expected" numbers in the collections studied

E. Extensive performance

4. Name the 3rd stage of the calculation of standardized indicators. 
A. Selection and calculation standard 

B. Calculation in general and group performance 

C. Definition of standardized indicators 
D. Calculation of expected values-based standard
E. Comparison of intensive and standardized indicators

5. Name the 2nd stage of calculating standardized indicators right method. 
A. Selection and calculation standard 
B. Calculation in general and group performance 

C. Definition of standardized indicators 

D. Calculation of expected values-based standard

E. Comparison of intensive and standardized indicators

6. Name the first stage of the calculation of standardized indicators. 
A. Selection and calculation standard 
B. Calculation in general and group performance 
C. Definition of standardized indicators 

D. Calculation of expected values-based standard

E. Comparison of intensive and standardized indicators

7. Comparison of common indicators intense in some cases is difficult because of the heterogeneity compared groups that necessitates the calculation of standardized indicators. Determine the 4th stage of the calculation of these indicators.
A. Selection and calculation standard 

B. Calculation in general and group performance 
C. Definition of standardized indicators 
D. Calculation of expected values-based standard

E. Comparison of intensive and standardized indicators

8. What is the recommended method to use if necessary, to identify the impact on the incidence of heterogeneity structure of employees in enterprises (gender, age, experience, etc.)?
A. Non-parametric criteria 

B. Intense indicators 

C. Averages 
D. Standardization
E. Extensive performance

9. Standardized rate can be calculated in different ways. Which of the following refers to a method of calculating this indicator?
A. Simple 

Group B. 
C. Direct 
D. Mixed

E. Selective
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