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The main issue in this topic: 
• The notion of statistics as a science and the basic laws of philosophy and mathematics, the underlying, to give the concept of medical statistics 
• The notion of statistical collection and observation units. 
• Key features of the unit of observation, to give the concept of probability. 
• Definition and characteristics of general and selective population and methods of their formation. 
• Characteristics of the main stages of statistical research. 
• Basic methods of collecting statistical information. 
• Programme and a plan for gathering statistical data. 
• Statistical tables 
• Development of statistical material. 
• The objectives of the statistical analysis 

Questions for controlling the initial level of knowledge of students: 

1. The concept of statistics and biostatistics and its applications in medicine. 
2. The concept of statistical population, its kinds. 
3. The concept of unit of observation and its symptoms. 
4. Stages of statistical study 
5. What is a data collection program 
6. What issues include statistical analysis plan 
7. Methods of statistical observation 
8. The main elements of the stages of statistical surveillance 
9. What is a group of species 


Subject lessons: "Biological statistics as a science and its applications in medicine and healthcare. The Organization for Statistical Studies " 
  
1st place for lessons, equipment: 

• Department 
• Handout 
• Typical problem 
• Microcalculators 


2. The duration of the study subjects: 2 hours 
 3. Session Purpose: Form a student belief in the need of knowledge in biostatistics in the daily work of a physician and a follower and an understanding of basic statistical terms. The student must learn to formulate a study on the main stages. 

Upon completion of training the student should 
A) to know: 
• definition of statistics and medical (bio) statistics. 
• The concept of statistical collection and its species. 
• characteristic signs of observation units 
• methods of statistical observation 
• the concept of probability and representativeness 
• the main stages of statistical research 
• ways of gathering statistical information 

B) be able to: 
• Formulate a topic of statistical research objective and several major problems . 
• Define the boundaries of the population in time and space. 
• Select the unit of observation on the main grounds. 
• Create simple form of statistical research. 
• Build a model of statistical tables in accordance with the objectives listed earlier. 

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 how to formulate the conduct of statistical and sociological studies on the main stages, to be able to analyze 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 

4.1 Theoretical part 

Statistics - the science that studies the quantitative aspect of mass public events in close connection with their qualitative features.Part of the statistics solving problems associated with occupational medicine and public health is called the biological or medical or health statistics. 
Biological statistics developed in three directions: 
1. Statistics of public health, examines the issues associated with the characteristic of the health of large populations and the impact that social - 
economic, environmental and other factors. 
2. Health Statistics, examines issues related to the characteristic 
network, personnel and activities of health institutions. 
3. Statistics research develops and applies mathematical methods for processing data from clinical, physiological, hygienic and other medical research. 
      The main feature of biomedical statistics is that it does not deal with isolated events or objects, and multiple. Each individual phenomenon, taken by itself, it seems random, but in mass, they find some so-called statistical laws. That is why one can predict the results for mass phenomena in general. In regard to each individual case, each member is set to speak only about the well-known features, or probability. For example: it is known that newborn boys die than girls (100 girls die before they reach the years of 130-140 boys) but, if we take a different family, even a small town, this pattern may not emerge. Yet to learn quite a large group of infants, it can be said about some of the likelihood of this phenomenon and what determines the difference in the viability of young children, the biological features or other causes. When there is no exact confidence in the correctness of any judgments, often use the word ''probably'', adding ''very'' or ''small'', expressing thus the degree of confidence. 
   Examples show that in practice often occur with probabilities, large or small, and that answer many questions, but you need to know some, even the most basic of statistical science and its underlying theory of probability, law of large numbers and dialectics. 
   What is the likelihood? This possibility of a specific event in a certain number of cases of the total number of possible or, in other words, the degree of certainty that the event will happen. 
Probability can be expressed mathematically as follows: 
p = = 
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where n - the number of discovered cases, N - number of possible cases. 
For example, when studying the health of 5,000 high school students of visual impairment were diagnosed in 1,500 chance that a senior is any visual impairment (1500: 5000) = 0,3. It is easy to see that in contrast to the event occurs there is an alternative - the probability of absence, which is denoted by the letter (q) 
q = =
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   Algebraic sum of the quantities p and q is 1, ie sum of the probabilities of complementary events is equal to - 1, and the same probability of occurrence is in the range from 0 to 1, the closer the probability of the event to 1, the event is likely and, conversely, the closer p to 0, the occurrence of an event less likely. 
   Consequently, the quantitative characteristics of the probability of a phenomenon, ie objective material against which to judge the possibility of events in the future, may be the relative frequency of events, set at a fairly significant factual material. Events with very low probability, carried out quite naturally, although they can sometimes seem impossible. Improbable events under repeated phenomena become quite stable and a certain probability of their implementation, even if such an event occurred in one case out of millions. 
   The main object of study in statistics is a statistical population is any set of individual, differing from each other and at the same time, similar in some respects, objects. In biostatistics at statistical population understands the group consisting of a large number of relatively homogeneous elements, taken together, within certain limits of time and space. Statistical population consists of individual single observation. Each primary element of the statistical population, which has symptoms of the similarities and differences is called a unit of observation. Similar signs of observation units are the signs marked with the topic of statistical research, they are called basic. These symptoms are the same for all observation units. However, there are still many features that are different and unique to a given unit of observation, these are signs of differences or accounts. 
. All signs are divided according to nature: to attribute (descriptive characteristics), expressed verbally and quantifying the number and they called versions are denoted by (V). By the attributive characteristics include: gender, birth outcome: treatment. Go to Options: body weight, height, number of days of treatment, etc. 
    Depending on the importance of individual traits and their influence on the studied phenomenon distinguish factorial traits and productive. Factor - is a sign, under whose influence changes others that depend on them productive, with a change in the factor trait changes effective: age, height, height and weight (up to a certain age), the dose of medication or treatment and outcome of disease, the condition of the organism and the protein level , cholesterol, hemoglobin, etc. 
     For example, denoting the topic of statistical research as "Studying the prevalence of CHD in individuals older than 30 years," based on the city of Tashkent, 2002-2006. In a statistical collection should include all patients with coronary heart disease over 30 years, registered in Tashkent in those years. The unit of observation is each individual patient with CHD over 30 years identified in the health facilities in Tashkent in a given period of time. The main signs are: diagnosis, age older than 30 years of age and residence. Identity attributes can assume all the variety of symptoms in humans, which - in some way related to or affecting the CHD is: a specific age, sex, social status, attitude to sport, weight, concomitant diseases and many others. 
   The task of studying all together is to get the statistics (or as some say biometric) characteristics or indications that allow us to judge this collection as a whole, the differences within it 
Statistical population can be of two kinds: general and selective. 
   General population consists of all the units of observation, which can be attributed to her. Examples: all the people of this profession, all patients with this disease, all the workers of an industrial enterprise or a specific sector of the economy, all children, the entire population of the district or city. The boundaries of the general population statistics vary depending on the purpose and objectives of the study. Having examined the general population of the researcher gets an idea of ​​objective reality. Often, however, general population in terms of approaching infinity from the very large number of observations. It is not practical to spend so much effort and money to collect such amount of information when conclusions can be obtained by studying some of the units of observation - or a custom collection. 
          The sampling is part of the general population, selected by a special method. Based on analysis of a sample population can get a good understanding of the patterns and relationships inherent in all phenomena in general. In the aggregate sample should be submitted to all the elements in the same ratio as in the general population, but in smaller numbers. The sampling should reflect the properties of the general population (river, bucket, cup, drop). 
 To ensure this requirement has developed special rules for selecting 
• The sampling should cover the main characteristic features of the general population, be it as similar (representative). 
• The sampling should be sufficiently large in volume. At least 10% of the number of observation units in the population. Only when a sufficient number of observations, the results of sampling can be transferred to the general population and identify a common pattern 
• The special formulas or tables can calculate the required number of observations for the study. 
        For the averages 
                         Δ = tm = 
[image: image3.wmf]n

t

d

  =  
[image: image4.wmf]n

t

2

2

d

          m = [image: image5.wmf]n

d

            
                         Δ2 = 
[image: image6.wmf]n

t

2

2

d

        n = 
[image: image7.wmf]2

2

2

D

d

t


Δ - limiting error (max), n-number of observations. 
t - the confidence factor, δ - standard deviation 
       For the relative values 
              n = 
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         P - the value of the share, expressed in% 

The value of Δ, is determined by the researcher on the basis of considerations about with what degree of probability to determine the magnitude of this error. Standard deviation is determined either on the basis of previous studies or from literature data 
For example: 1) The study aims to determine the average number of pulse beats per minute during atropine sample. 
Based on pre-done studies (n = 10chelovek) found M = 90 = 10 strokes. How much more cases that the researcher could handle sampling error not exceeding 4 beats per minute. At a confidence of 95% (t = 2) 
              n = 
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In order for the interval within which lies the true number of heartbeats during atropine sample was within the 90 +4 (82 to 94) should be tested 25 people. 
2) From the data of the literature is well known that the proportion of left-handers among preschool children with speech disorders is approximately 15%. Determine how many cases should be subjected to surveillance, if the amount of uncertainty should not exceed Δ-4 15 ± 4 
 n = 
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In order for the interval within which lies the true proportion of left-handers was within 15 ± 4% (11 - 19) should be examined in 319 children with speech disorders. Establish the relation between the number of observations and complete manifestation of the general law allows the law of large numbers (open mathematician Jacob Bernoulli (1654-1705)). To illustrate the law of large numbers was performed the following experiment. Was taken as a box, where the urn was a certain amount of white and black balls. The task is to determine the proportion of white balls (ratio not known). Balls removed, recorded and returned to the box. 

	Gene scoop. 
	Number
 watching. 
	The total number taken out of white balls
	P1-P =m m (representativeness error.) 

	
	
	Abs. 
	share 
	

	1
	10
	0
	0
	0 - 0,21          -0,21

	2
	20
	5
	0,25
	0,25-0,21       +0,4

	3
	20
	8
	0,4
	0,4-0,21         +0,19

	4
	50
	9
	0,18
	0,18-0,21       -0,03

	5
	75
	15
	0,2
	0,2-0,21         -0,01

	6
	100
	20
	0,2
	0,2-0,21         -0,01

	7
	250
	50
	0,2
	0,2-0,21         -0,01


      
As can be seen from the table, as the number of observations about the 75 taken out of balls and more, the results become more stable and can be assumed that the proportion of white balls is 0,2.
           Open the box and count the actual number of white and black balls. They found: 63 - whites and 237 blacks, therefore, the proportion of whites was 0.21 is a true relationship, as has been studied general population. 
    Thus, the proportion of sample population (P) differs from the actual by a certain amount (m), this is the error of representativeness, it arose because each time the survey were not all the balls (observation units), and only a fraction (Table 1) . With a large number of observations m - is becoming so small that practically it can not be ignored. 
   Theory of Statistics found that, with probability equal to 95% can be argued that the difference of shares (P1) and (P) will be 2m, with a probability of 99.7% - (P1-P) = 3m, with a probability of 68.3% - ( P1-P) = 1m 
   Numbers 1, 2, 3, which multiply the error (m), are called confidence coefficient and is denoted by the letter of - (t). 
As can be seen with increasing t increases the likelihood with which we can assert the difference of shares. Thus the difference of shares will be in the range Δ = tm, where Δ-is the limiting error allowed for the study, it can be positive or negative (± Δ), hence P = P1 ± Δ 
Distribution characteristic in the statistical aggregate. 
   Elements that make up the statistical population, have a different magnitude values ​​of the studied trait and each of these values ​​is found in a group with varying frequency. Presence in the aggregate of any random variable expressed a measure of the likelihood that lets you use probability theory to identify patterns studied phenomenon. Studying him get important information about the patterns inherent in a particular phenomenon, and also allows you to choose the correct statistical tests for generalization. 
Distinguish in Health - Biological studies of the main types of distribution: 
1) The alternative, for example: cure or death 

	yes 
	no 





2) the normal (symmetric binomial) 
3) asymmetric (right, left-sided, double-peaked or bimodal). 

The organization of statistical research involves a series of historically established phases are: 
• Preparatory or organizational. 
• Statistical observation. 
• Develop material. 
• Analysis of the material. 
• Literary and graphic design, the introduction of research results into practice. 
Consider the content of each phase in more detail. 
I preparatory stage or organizational Includes: 
1. Determine the theme, goals and objectives of the study. When forming the goal, you must specify the relevance and practical significance of this work. In the subject must specify the time and place of study. Problem - it's steps to achieve the stated objectives. 
2. Parallel have been the study of literature and patent search, if necessary. 
3. Compiled research program - a list of issues to be examined. Distinguish the following types of programs: 
• collection program material; 
• development program material; 
• analysis program material. 
              Collection program material is in the form of statistical or blank cards, which are describing the signs of the unit of observation. 
Statistical form or card may be formal, ie approved by the Ministry of Health of Uzbekistan and the Department of Statistics to collect information on government programs or developed specifically for the study. In compiling the statistical form is necessary to remember the following rules: 
• Any statistical document must have a name that reflects the theme of the study. 
• Availability of passport (with an anonymous questionnaire item name excluded) 
• Signs should be formulated in the specific questions that imply clear answers. 
• All questions must be numbered and, where possible answers are provided with tips, also have a digital code. 
• The card should have a place for signature of the person who filled out a card and dates 
 Program to develop the material is in the form of models of statistical tables. Under the table understand the reduction of the material obtained by horizontally and vertically in a line with certain characteristics. The table distinguishes subject and predicate. Tabular subject - is the main roster feature analyzed in the table. It is located on the left and read the rows. Table-predicate (one or a few) reinforce and clarify the subject, it is in 
top of the table is read from the graph. Depending on the combination of subject and predicate distinguish the following types of tables: 
1. a simple table - has one subject and one verb; 
2. group table - has one subject and several pairs of predicates associated with the subject; 
3.kombinatsionnaya table - has one or more subjects and multiple predicates associated not only with the subject, but also among themselves. 
Construction of the tables have the following requirements: 
• table should have a name that reflects its essence; 
• summary rows and columns needed to verify its completion and calculation of indicators; 
• The completed table should not be empty cells in the absence of information, put the sign (X, 0, -). 
Analysis program material is a list of statistical techniques that are needed to identify patterns of the phenomenon under study and the data that will compare the results. 
  
  4. The research plan - a list of organizational issues. 
   The plan should indicate the nature of the object, which carried out the study, a method of gathering information, ways to develop the data, the timing of work on the interim phase, conduct financial feasibility to identify the perpetrators and identify the leaders. 
Distinguish the following methods of information gathering or statistical research. 
1. In time - the current or one-time. 
• Current research is conducted an extended period of time, and accounting units of observation are as they occur (fertility, mortality, morbidity). 
• One-time - record keeping is conducted in a short amount of time on a certain date (census, medical examinations). 
2. In volume - general or selective. 
• General (solid line) recorded all the units of observation, which can be attributed to him in accordance with the purpose of the study. 
• Selective study shown in a representative proportion of observation units (randomly - repeated random repetition-free, mechanical typological, breeding, natural, quota and other methods of random and nonrandom sampling). 

PHASE II Statistical observation. Includes: 
1. Instruktation - conducted before the start of the study and in the process of writing or orally. 
2. Providing forms. 
3. Collection material (filling stat cards,). Collection of statistical information can be held in the following ways: 
• vykopirovka data from medical or other documentation; 
• questionnaires; 
• Survey or anamnestic way; 
• direct observation. 
4. Quantitative and qualitative control of the material collected 
PHASE III Develop material: 
1. encryption - a designation criterion of conditional symbols. If "manual" processing of a small volume of material it can be arbitrary (color, digital, alphabetic, figure). When 
"Machine" treatment of a significant amount of material used for digital encryption, which is already provided for in the preparation and completion of stat cards, (question number and response code).
2. grouption - this layout stat cards,  in homogeneous groups according to the table layout. In group and complex tables from the layout to be a predicate, from highest to lowest. There are kinds of groups: 
• Typological - by attributes (sex, diagnosis, occupation, etc.) 
• Variation - by variables (height, weight, length, etc.) 
 3. Summary of material - a count of groups and populate the tables. 
4. Calculation of relative indices and averages in accordance with the program. 
5. Construction of tables for the relative magnitudes and filling. 
Stage IV analysis of the material. 
Analysis is performed in accordance with the program. Need to answer all questions posed by the program, to issue findings and outline proposals. This involves the interpretation of all statistical quantities obtained in the study with the standards, with average levels of similar values, standards, or the results of similar surveys conducted in other areas or at other times. 
   The necessary conditions for statistical analysis are: 
• possession of the necessary techniques of statistical analysis; 
• knowledge of the nature of the issue being studied; 
• lack of errors and mistakes in previous stages 
   The main error of statistical analysis. 
1. Errors related to methodological errors, such as insufficient number of observations or too complex tables. 
2. Notryte estimate statistical quantities, such as judgments about the prevalence of the phenomenon in the dynamics on the extensive index, the evaluation indicators and averages without regard to errors of representativeness it.d. 
3. Logic errors, such as formulation of conclusions without taking into account all the constraints of the phenomenon. 
Stage V Literary and graphic design, the introduction of research results into practice. 
Implementing the findings of this study may provide the following levels: 
• a statement of fact on the prevalence, internal structure, relationships and other aspects of this phenomenon. 
• a statement of fact and to develop concrete proposals on this issue (guidelines, instructions, orders, etc). 
• a statement of fact, the development of specific proposals on this issue and implement the planned measures and proposals into practice. 
• a statement of fact, the development of specific proposals on this issue, the implementation of planned activities in the practice and study the results of implementation. 

 6.2 Praktytical part 
  At the end of the topic, students receive a folder with handouts. Conducted a business game "Work in small groups." The group is divided into subgroups with the number of students in 3 - 4 people each. Each group is invited to choose to formulate the topic of statistical research, in accordance with which they must determine the statistical population to be studied. Formulate the boundary.  Determine the unit of observation and characteristic for it and some basic accounting features of which are selected qualitative and quantitative, factor and effective signs. Then develop a map of the statistical studies on multiple grounds and in accordance take off up a mock group or combination table. The results of the written in a practical notebook for each student. After which the group leader reports to answer, and students from other groups with the teacher evaluate the response. Scores are given the correct wording, logical answer, and the number of errors. All students receive the same subgroup evaluation. Rated on a 100-point scale (100 - 86 - excellent, 85 - 71 well, 71 - 55 satisfying, less than 54 is not satisfactory). Scores in each student a notebook and using the average summed with the estimate for the theoretical part 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 "Working in small groups." 
Progress: 
1.All students draw divided into subgroups of 3 - 4 students. 
2. Every own subgroup sits at a separate table and gets the job in a sealed envelope. 
3. On the clean sheet in a notebook for each student writes the date, number of group members and task. 
4. Counter time (25 min.) To perform the work, the answer should be complete and accurate. 
5. Discussion with other subgroups are prohibited. 
6. Lieder of group read out the answer, which is estimated teacher for correctness, completeness and accuracy of execution. 
7. Every own of a small group put the same points: 
 Maximum - 100% 86-100% - "5" 71-85% - "4", 55-70% - "3", 40-54% - "2." 
8. The scoring in the notebook student count towards this total by the average summed with the estimate for the theoretical part and set to log in as an overall assessment of the occupation 

7.Formy of knowledge and skills. 

• Oral interview 
• Analysis of solutions of common tasks 

8. Criteria for level assessments of the current 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. Concepts The notion of statistics
2. The concept of statistics. 
3. Theoretical basis of statistics. 
4. The concept of probability. 
5. The concept of statistical population, its kinds. 
6. Properties of the sample set. 
7. The concept of unit of observation and its symptoms. 
8. Formula for determining the volume of observations when sampling. 
9. Stages of statistical study. 
10. The main elements of Phase 1. 
11. What is a program of data collection, types of programs. 
12. Types of statistical tables. 
13. What is the plan for statistical analysis. 
14. What issues includes a plan of statistical research. 
15. Methods of statistical observation. 
16. Sampling methods in the sampling study. 
17. The main elements of Phase III. 
18. What is a group of species. 
19. What is encryption. 
20. What is a summary of the material. 
21. The main elements of 5.4 stages. 
22. The main error of statistical analysis. 

11. Exercises for independent work 

12.Razdatochny material 

№ 1 biostatistics. 
№ 2 probability. 
№ 3 Statistical collection and observation units. 
№ 4 General population and sample collection 
№ 5 formulas for calculating the required number of observations 
 sampling. 
№ 6 Types of trait distribution in the aggregate 
№ 7 Table experience "Black Box". 
№ 8 Stages of statistical study 
№ 9. Map of the Child hospitalized in the surgical department of the hospital. 
№ 10. Examples of tables. 
  
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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