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The main issue in this topic: 
1. Differences between general and sampling; 
2. The concept of authenticity; 
3. Methods of calculating the error of representativeness; 
4. Determination of confidence limits; 
5. Evaluation of the reliability of differences between two statistical variables. 

Questions for controlling the initial level of knowledge of students: 
1. What kinds of statistical studies in terms of you know. 
2. What is a certainty. 
3. What is representativeness. 
4. What does the error. 
5. What do the confidence limits of relative and average values. 
6. As determined by the criterion of authenticity. 
7. What is the infallible prediction. 
8. What levels of probability exists. 

Subject lessons Parametric methods for estimating the reliability of the results of statistical research. 
  
1st place for lessons, equipment: 

• Department 
• Handout 
• Typical problem 
• Microcalculators 
2. The duration of the study subjects: 2 hours 

 3. Session Purpose: Students must understand the concept of "authenticity", the criterion of authenticity, "the error of representativeness" and their practical application, that is to learn how to assess the reliability of the results 

Upon completion of training the student should 
• A) to know: 
• concepts of representativeness and reliability; 
• formula errors relative and average values: 
• Determining confidence limits; 
• determination of the confidence factor for a number of observations above and below 30; 
• assess the reliability of the differences in the performance of the two compared groups. 

B) be able to: 
1. Determine the size of the representativeness error for the mean and the relative magnitudes of the formula. 
2. Determine the size of the coefficient of reliability «t» in the table Ctyudenta. 
3. Calculate and estimate the size of confidence limits. 
4. Be able to evaluate the reliability of the difference between two statistical variables. 
5. Correctly formulate a conclusion on the proposed situation. 

4. Motivation: The widespread introduction of computers and modern technology in modern medical practice and science led to the inevitable necessity of knowledge of biostatistics in the daily work of a physician and a follower and an understanding of basic statistical terms. The student must learn not only to calculate basic statistical quantities, but to be able to assess the credibility of the results and formulate sound conclusions. 

4. Interdisciplinary and intodisciplinary links:

It is envisaged continuity in teaching the following disciplines: biological physics and statistics, philosophy and economics, normal and pathological physiology, clinical disciplines of medicine, surgery, obstetrics, gynecology, pediatrics, dentistry, hygiene and epidemiology. 

4. CONTENTS THEMES 

Theoretical part 

   There are two types of statistical aggregates: general and selective and, therefore, two types of statistical studies and a solid sample. Having a solid research and studied the general population can know what it really is, then there is an objective reality. But more often in statistical practice have to use the results of sampling and on them to judge the processes occurring in the general population. Ability to reflect the properties of a sample of the general called representativeness. Assess the validity of the study means to determine with any degree of certainty or probability, may extend the results obtained on the sample, on the whole phenomenon as a whole. 
     The difference between the solid and sampling and is a measure of confidence. It characterizes a statistical quantity, called the error of representativeness and denoted by the letter (m). In contrast to the methodological errors, mathematical, logical and other errors the error of representativeness can not be eliminated completely, until the transition to the general study. However, the error can be reduced to a sufficiently low value by increasing the number of observations (n) sampling. Representativeness error is calculated as follows: 

I. Srednyaya error of the mean arithmetic 
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II. The mean error of relative values ​​(
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where: P - the relative value, n - number of observations 
        q - the value of the inverse index, calculated as follows: 
a) if the index (P) expressed in%, then q = 100 - P; 
b) if the exponent of P is expressed in% o, then q = 1000 - P 
c) if the exponent p is expressed in% oo, q = 10000-P, etc. 
   Each medium or the relative value obtained in the sample population should be presented with their average error: 
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   If the relative index or mean value of more than 3 times the value of their own mistakes can be trusted 
 - This condition is the reliability for one variable. 
    M / m   ( 3,    P / m ( 3;
 Largest errors determine the confidence limits. 
   Confidence limits - is the interval within which a given degree of probability will be the result of which could be obtained by the general research and going beyond that, because of random fluctuations is negligible probability. This is expressed by the following formulas: 
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 - Errors of representativeness of selected indicators; 
             t  - Confidence criterion (which is installed in the planning of the study). 
   Consequently, the definition of confidence limits is the definition of extreme minimum and maximum for the medium or the relative value for a given level of probability. In statistics, there are three levels of probability of 68.3%, 95.5%, 99.9%. For medical - biological research acceptable level of probability of more than 95% 
    Criterion of reliability or confidence coefficient (t) is elected by the researcher based on the need to obtain the result with a certain degree of accuracy. n (30. Its value depends on the number of observations in this sample, determined by using a special table in the Student or Plohinskogo. 

    If  n( 30 then the likelihood of error-free prediction for 68,3% t = 1; 95,5% t = 2; 99,9% t = 3 the number of observations  For biomedical research t = 2 or 3. The probability of error-free prediction is the confidence with which it can be argued that in the general population or the average relative value will be in the range of data. With increasing degree of probability scale confidence limits increases and decreases the size of the representativeness error decreases. The narrower the scope of confidence limits, the higher the reliability of the results of a sample of the study.Therefore, increasing the number of observations decreases the size of the error of representativeness and increase the confidence level. 
 
   For example: In the last year of 180 pupils of the kindergarten of the area in 42 was found enterobiasis. As a result of preventive measures in this year of 180 children only 12 - x discovered enterobiasis. 

Calculation of indicators: 
P1 = 42 / 180 * 100 = 23% m1 = √ 23 × 77 / 180 = 3,1 P1 = 23 ± 3,1% 

P2 = 12 * 100 / 180 = 6,6% m2 = √ 6,6 × 93,3 / 180 = 1,8 P2 = 6.6 ± 1,8% 

P1gener = 23 ± 2 × 3.1 = 23 ± 6,2 = from 29.2 to 16.8% 
                                                  
P2 generation = 6,6 ± 2 × 1,8 = 6,6 ± 3,6 = from 10,2 to 3,0% 

t = P1 - P2 / √ m12 + m22 = 23 - 6,6 / √ 9,6 + 3,4 = 16,4 / 3,6 = 4,5 

Prior to implementation of preventive measures against enterobioze incidence was 23 ± 3,1%. After carrying out preventive measures 6.6 ± 1,8%. 
 Because  2, there is a significant difference between parameters before and after implementation of preventive measures.(t  Hence they are effective. 

   In medicine and biology are often necessary to compare research results obtained in different groups. For example, compare the average frequency of pulse, blood pressure, respiration, duration of treatment in the experimental and control groups. In their comparison is evaluated not only their differences, but also evaluated the reliability of this distinction. If the difference between the two statistical values ​​more than twice the sum of the squares of their errors, this difference can be considered reliable and are not randomly 
   The reliability of the difference between the values ​​calculated with sampling means that the conclusion that their differences can be transferred to the relevant general population. The reliability of the difference between the compared values ​​are estimated by the following formulas: 
For the average values: 
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For relative values: 
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   The difference between two values ​​true and not coincidental with the probability of error-free forecast by 95% when the criteria of reliability t = 2. 
    If t <2 degree of probability of error-free prediction of less than 95% in this case can not with reasonable certainty that the differences between these values ​​are significant and will continue in subsequent trials or in the general population. In this case it is necessary to increase the target population. If an increase in the number of observations the difference is unreliable, then we can say that between the compared values ​​are no differences. 
   Example: medical students studied the heart rate (per minute) before and after the exam.  Pulse rate before the exam (
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   The difference between the two means in this case more than 2, making it likely unerring forecast to more than 95% say that this difference is reliable and the test is really a factor acting on the neuro-psychological condition, resulting in an increase in pulse rate. 

6.2. Practical part 
• At the end of the topic, students receive a folder with handouts.Conducted a role play "Blizzard", according to her graduation, students independently solve situational problems. Rated on a 100-point scale (100 - 86 - excellent, 85 - 71 well, 71 - 55 satisfying, less than 54 is not satisfactory). Score for engaging in forms for each student by an average of estimates for the theoretical part, a business game and to work independently and set to log in as an overall assessment of the occupation 
6.3 Analytical part students should undertake a comparative analysis of the results of work on the types of jobs with the information obtained in the lectures and self-training to engage on this topic, as well as the contents of the handout. 

6.4 used in the lesson, the new educational technology 

Business game "Blizzard. 
Progress: The team is divided into 2 subgroups of each group is invited to choose to formulate and discuss a problem or situation in order to select the greatest number of correct answers. Each correct answer is written as a score of this group as "snowballs".Group received the highest number of points, put an excellent rating. 

Possible options for the proposed questions: 
• What kinds of statistical studies in terms of you know. 
• What is authenticity. 
• What is representativeness. 
• What does the error relative index, Eq. 
• What does the error of the mean, its a formula. 
• What are the confidence limits of relative and average values. 
• How are the confidence limits of relative and average values. 
• How is the criterion of authenticity. 
• What is the infallible prediction. 
• What level of probability exists. 
• What is the criterion of reliability difference of two compared the relative indices and averages. 

7.Formy of knowledge and skills. 
• Oral interview 
• Analysis of solutions of common tasks 
8. Criteria for assessment of the current level of control

	Levels
	Rating count
	Points Criteria evaluations


	Excellent

86 - 100%
	96 - 100
	Answers originality, rationale, meet all program requirements, use additional information from the Internet, magazines, etc. He takes an active part in discussion topics, solving situational problems with the analysis and explanation.

	
	91 -95
	correct answers with interesting examples. Takes an active part in discussion topics, addressing situational tasks, with analysis and explanation.

	
	86 -90
	correct answers with interesting examples within the lecture and practical courses. Takes an active part in discussion topics, addressing situational tasks, with elements of analysis.


	Well 

71 - 85.9%
	81 - 85.9
	correct answers in accordance with the scope of the program, not more. Decision situational tasks with an explanation, there may be minor errors.

	
	76 - 80
	answers within the textbook or lecture notes, perhaps glitches in the wording. Less active in the discussion of topics addressing the situational problems may be small errors.

	
	71 - 75.9
	responses within the textbook, perhaps minor inaccuracies, errors or difficulties in the wording. Passive, when discussing the topic, to solve situational problems of possible errors and errors of up to 20%.

	Satisfactory
55 - 70,9%
	65 -70.9
	Replies average from inaccuracies or errors. Passive, when discussing the topic, to solve situational problems of possible errors and errors of up to 30%. But does accurately notes in notebooks.

	
	55 - 64.9
	Weak knowledge of the theoretical question, the answers are not complete, with bugs. Passive, when discussing the topic, to solve situational problems and possible responses to errors and errors of up to 40%. Is not accurately notes in notebooks.

	Does not satisfy
Satisfactory
40 - 55%
	50 -54.9
	answers are not right, listens attentively to explanations of the teacher and student responses. Problem solved mene than 50%, no laptop leads neatly.

	
	40 - 49.9
	is not responding, not attentive, did not participate in the discussion of issues and solving situational problems.



9. Chronological map of classes

	№
	Stages classes
	Form of
	Time

	1
	Roll call and introduction of a teacher (study subjects)
	
	5 minutes

	2
	Discussion topics initial assessment of students' knowledge 
	Poll
	15 minutes

	3
	Carrying out online game "Work in small groups" 
	Business Game
	5min

	4
	independent work of students on the assignments obtained 

	Independent Work
	35 minutes

	5
	Report on the results of independent work 
	Checking
Results
	20 minutes

	6
	Reciprocal analysis of the results of independent work by students under the guidance of teacher evaluation on 100 point system method of calculating the average of the oral response, a business game, independent work. 
	Information teacher
	10minut



10. Test questions 
1. What kinds of statistical studies in terms of you know. 
2. What is a certainty. 
3. What is representativeness. 
4. That shows the relative error rate, the formula. 
5. What does the error of the mean, its a formula. 
6. What do the confidence limits of relative and average values. 
7. As determined by the confidence limits of relative and average values. 
8. As determined by the criterion of authenticity. 
9. What is the infallible prediction. 
10. What levels of probability exists. 
11. What does the criterion of reliability difference of two compared the relative performance and averages. 

11. Exercises for independent work 

Problem number 1 
To determine the efficacy of immunization against measles, if you know that out of 500 people immunized against measles fell ill - 15 in the control group (not vaccinated) of 107 ill - 57. 

Problem number 2 
Women with mitral insufficiency during pregnancy in some cases, circulatory failure occurs. Studies have shown that during pregnancy, 120 women had circulatory failure - 40, after giving birth - 20. Reliable if the difference in the incidence of circulatory failure before and after childbirth. 

Task № 3 
Determine whether there is a significant difference in mortality rates by age in patients with tuberculosis, if according to the TB dispensary is known that at the age of 40-49 years of 550 patients died - 53 in age - 60 years and older from 300 deaths - 55 people. 
      
                                                                   Task № 4 
Determine the effectiveness of clinical examination in the prevention of disability. According to experts of the 500 patients with hypertension and 300 were observed regularly. From the group consisting of patients under medical observation observed regularly throughout the year, disability is established in 20 patients, a group of patients are not regularly observed in 18 patients. 

                                                                The task number 5 
At the level of respiratory diseases among workers of the coal industry has an impact of experience in the mine. Reliably determine whether the difference, if you know that 180 - working with working experience of 5 years revealed 10 cases of disease in 130 workers with experience of more than 15 years, 25 cases. 

Task № 6 
Determine whether the significant difference in mortality rates for various treatments in oncology hospital, if you know that out of 440 patients treated with only one method have died - 104 as a 360 receiving combination therapy died -75. 

Task № 7 
Confirm statistically improve the quality of diagnosis in the hospital, if you know that in 2006. of 120 autopsy diagnoses coincided in 98 cases, 2007. from 90 autopsies diagnoses coincided in 82 cases.


The task number 8 
The average duration of treatment of patients with pneumonia in the regional and district hospitals are different. So at the regional hospital in 28 patients it is approximately equal to 11,9 ± 1,1 days in the district hospital in 26 patients the average duration of treatment 14,5 ± 1,5 days. 

The task number 9 
Determine the statistical difference between the indicators of hypertension in two working days of workshops hot shop and shop the finished product, if you know that in the hot shop of the year registered 83 cases of hypertension with the number of employees - 800 in the shop the finished product is registered - 75 cases in 1,200 employees. 

The task number 10 
The study of the physical development of boys 7 years 
98 - urban and 89 rural. Average growth of boys 7 years in the city amounted to -123 ± 2,2 cm average height of children 7 years old in rural areas amounted to 119 ± 1,2 cm 

The task number 11 
The population of H-Raion 120,000 people, of which 1,580 people have fallen ill with hepatitis "A". Population M - Raion 154,000, of whom 980 were ill with hepatitis "A". Required to determine whether the difference between reliable indicators of hepatitis population H and M-sky-sky areas, or the difference is random. 

Task № 12 
When checking the number of pupils in 1200 worms were found in 300 children. After medical treatment for re-testing 1100 children, helminthiasis was found in 120 children. To determine the efficacy protivogelmintoznogo treatment. 

Task № 13 
Examine the effectiveness of therapeutic measures erysipelas. It is known that the treatment of 170 patients without antibiotic treatment relapses were observed 28 people, while use of antibiotics in combination with sulfanilamidnymi means of the 430 patients with recurrences were observed in 10. To determine the efficacy of treatment. 

Task № 14 
Of the 3,500 women surveyed in 1750 in the first 5 years of marriage, have resorted to the operation of abortion, and for conducting regular SANPROSVET work throughout the year in a similar group of 3200 women surveyed first 5 years of marriage have resorted to the operation of abortion 1050. To determine the efficacy SANPROSVET work. 

The task number 15 
In a study population of the Aral Sea region in order to identify the primary forms of tuberculosis in 1979. found 25 patients of 2200 patients. After an "ecological catastrophe" during the second survey in 2003 found 89 patients of 1800 patients. Determine the influence of environmental factors on public health. 

12.Razdatochny material 

№ 1 Definition of error of representativeness. 
№ 2 Determination of confidence limits 
№ 3 Tasks 
№ 4 Table Student. 

13. Recommended Reading: 

 Main: 
1. Serenko AF, Ermakov VV Social Care and Health Organization, "Moscow. 1984. 
2. Lisitsyn YP Hooves NY Guidelines for practical training in social hygiene ", Moscow. 1984. 
3. The texts of lectures on "Social Hygiene and Public Health Organization" in the library of TMA. 
More: 
1. Lisitsyn YP et al. "Social Hygiene and Public Health Organization" in 2 volumes, Volume 2, Moscow. 1989. 
2.Lisitsin Yu.P. Polunin H. MV <Public Health and Health Care>> Moscow. 2002.
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