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RECOMMENDATIONS FOR STUDYING THE TOPIC 
The aim of the class: to study methodology and organization of statistical research.

Need to know:
· program questions:

· theory and concept of statistical observation, stages of conducting; 
· methodological basis, forms and methods of statistical monitoring and data collection;
· reliability of observations;

· use of different measurement scales: absolute, ordinal, interval, relations;
· grouping of statistical data, methods, meaning, types of groups, principles of statistical categories and classifications, ratio of statistical groupings; 
· types of statistics, statistical reports, samplings; 
· types of samplings, concept of randomization and stratification, design of the clinical research;
· statistical tables, their characteristics, types, rules of construction, methodical bases of tables reading and analysis.
Need to be able to:
– formulate purpose and objectives of the study, develop a plan and program of the study;
– collect statistical material, provide development, summary and analysis for this material.
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BASIC THEORETICAL MATERIAL
FOR PREPARATION FOR THE LESSON

Ability to organize and conduct statistical research has a paramount importance during studying and identification of common factors in different processes or phenomena. It is necessary to master the technology which includes four strictly sequential stages.
Each stage consists of a number of components, it has its own characteristics and requires careful implementation. Any negligence can distort or complicate implementation of the entire operation. 
Socio-sanitary, clinical-statistical, and other physiological studies are a single interconnected process, built on a strict scientific basis from the first stage (planning) till the last (drawing up of work).
1. Statistical research: forms, types, methods 
of obtaining statistical information
Statistical research is a scientifically organized collection under unified program. Summary and analysis of data (facts) about socio-economic, demographic and other phenomena and processes of social life in country including registration of their most essential features in accounting documentation.
Or
Statistical research is a process of studying social phenomena based on the statistical data. 
Distinctive features (specificity) of statistical research are: focus, organization, mass, systematic (complex), compatibility, documentation, controllability, practicality. In general, statistical research has to: 
· have a public benefit purpose and a general (national) importance;
· relate to the subject of statistics in specific conditions of time and place;

· express statistical type of registration (not accounting and operational);
· take place on a pre-designed program with its scientifically based methods and other supplying;

· provide collection of necessary data (facts), where is totality reflected set of causal relationships and diversely characterizing studied phenomenon;

· register in developed accounting documents (forms) or approved medical samples;
· guarantee an absence of errors of observation or reduce them to lowest terms;
· forecast certain quality criteria and control methods of collected data, ensuring their accuracy, completeness and content-richness;

· focus on the cost-effective data collection technology and processing;

· be reliable information base for all further stages of statistical research and for all users of statistical information.

We need to determine form of the research, method of obtaining statistical information and the type of statistical research while conducting statistical research.
Forms of statistical research are:

1. Reporting is a type of a statistical research when reports and medical reporting forms are used.
2. Special statistical observations. Information which go beyond obtained one from official reports relate to this form of statistical research. 
Methods of obtaining statistical information:

1. Documentary (copy of data) – source of information are various documents (medical history, ambulatory patient tickets, checklists of regular medical checkup and so on.);
2. Questionnaire or anamnestic method – source of information are responses of interviewees. This method is divided into:

· questionnaire – based on principle of voluntary filling of application forms by recipients;

· correspondent – statistical data is reported by volunteer correspondents by phone, Internet, mail, etc.;
· self-registration – studied observation units are given application forms and explained how to fill them. Forms should be returned back by any convenient for observation unit method;

· expeditionary – researcher interrogates unit of observation and with his/her words records information in form of questionnaire.
3. Method of direct observation – statistical data is obtained by personal inspection, measuring, weighing, etc.
Statistical research, depending on a scope of the research is divided into:
· full-design research – provides registration of all observation units that form statistical aggregate;

· non-full-design research – provides registration of the part of observation units that form statistical aggregate.

Non-full-design research is divided into:

· main array survey – provides registration of the bigger part of cases that form general statistical aggregate;

· sample observation – provides registration of a minority of cases that form general statistical aggregate;
· monographic description – characterized by detailed description of seperate units or small statistical population groups (description of certain typical families for aggregate)
Statistical research, depending on time of information receiving is divided into:

1) current – carried out continuously as facts occur;

2) discontinuous observation, which is divided into:

· momentary-time sampling – registration of observation units takes place at a certain time, at the single moment;

· partial-interval recording – momentary-time sampling is repeated with certain intervals (population census, medical examinations, etc.);
· single – is carried out when specific data need to be obtained.
2. Stages of statistical research
Conducting of the statistical research involves the following stages:

1. Identifying the research objective, aims, developing a plan and research program.
2. Collection of the statistical data.
3. Design and summary of material.

4. Literary design, analysis, conclusions based on the results of the statistical studies and suggestions for implementation. 
The objective of research is a statement of theoretical positions and practical needs, which make it necessary to conduct this study and at the same time restrict its scope and content. For example, studying of the diseases which spread among the population of a large industrial city.
Research plan is a kind of organization of planned research, solving organizational issues. Following questions should be taken into consideration during drawing up research plan: 
1. determine research object or place where research will be conducted;
2. determine terms of work execution at all stages;

3. determine type of statistical research;

4. determine who will conduct and supervise research;

5. determine who will fund this research, etc.
Research program is a list of explicit questions that should be answered based on the different types of work.

Research program consists three stages:

1. Collection program.
2. Design program.
3. Analysis program.
Collection program provides:

· definition of the observation unit;

· specifying of all taken into account signs which have to be accounted; 
· drawing of account card is a final result of the collection program, a kind of questionnaire of research. 
Design program provides:

· grouping of accounted signs;

· making table layouts is a final result of the design program. 
Analysis program provides determination of:

· indicators, which will be counted during time of research;

· whether there will be used computing techniques, including computer;
· what significance will research be conducted with. And so on. 

Thus, the necessary basis is prepared for research implementation at subsequent stages already on on the first stage of statistical research 
Statistical table is a form of systematic, rational and visual presentation of digital material, which describes phenomena and processes. Statistical tables can be of 3 types.

1. Simple is a table which gives summary of material by only one registration sign. 
2. Group is a table that allows to provide a summary of the material by two or more signs, which are not connected with each other. 
3. Combination is a table that allows to provide a summary of еру material by two or more grounds, which are interrelated. 
Statistical subject and statistical predicate are identified in statistical tables. 
Statistical subject is a main feature of studied phenomenon, which has to be studied (diagnoses).
Statistical predicate represents signs which describe the subject (sex, age, and so on.).

It is important to comply with certain requirements during making statistical tables. These requirements include: 
· each table must have its own name;
· each table is assigned with ordinate number;
· each sign taken into account has to have its own name;
· summing up vertically and horizontally has to be provided in table;
· all fields in the table have to be filled.

On the second stage of research it is approached to filling record cards by using planned forms, methods and ways of obtaining necessary statistical information, i.e. to collection of statistical data. For example, by using momentary-time sampling and data using the copy of data to record cards developed on the first stage are filled.
After data are collected on the third stage it starts development and summary of the data. This stage includes following amount of work:
· control over the collected material in order to exclude from the array damaged or unfilled registration cards;
· encryption of the collected material, especially carefully when processing

· material using application software packages;
· manual processing of layouts and calculation of statistical material on the basis of signs;

· conducting of statistical material summaries in table layouts prepared on the first stage;

· statistical processing of obtained material in accordance with program of this research analysis;

· graphic display of obtained statistical results.

The fourth stage is based on the analysis of obtained data to make relevant conclusions, to develop necessary practical guidance and to conduct a literary drafting.
The fourth stage of research is conducted in the following sequence:

1. Analysis of obtained results provides comparing them with norms, standards, data from other studies, etc. 
2. Evidence conclusions formulation.
3. Development of practical recommendations for implementation 
4. Literary drafting of research.

Research program:

The 1st part – collection program:

1. Observation unit: patient.
2. Signs taken into account: sex, age.
3. Drafting of record cards.
The 2nd part –design program: 

1. Grouping of signs taken into account. 
2. Making layout of the tables.
The 3rd part - analysis program:

1. Determination of the necessary indicators for characterization of studied phenomenon.
2. Using of computing techniques in research. 

3. Determination of reliability criteria of statistical research results.
PRACTICAL TASK
Each student receives a set of filled accounting documents of health care centers – 25 pieces (out-patient coupons, coupons for statistical registration of refined diagnoses, statistical patient card, card of the patient who left a hospital, etc.). According to these documents it is obligatory: 
1. Formulate purpose and objectives of study. 
2. Develop a plan and a program of study.

3. Create layouts of statistical tables.

4. Run the 3rd stage of statistical research:

– hold a control of collected material, in order to exclude from array spoiled or blank accounted cards;
– hold encryption of accounted signs (gender, age, nosological form, sase of applying); 
– perform layout and calculation of statistical material by criteria;
– conduct a summary of statistical data in table layout (fill in layout and combination group tables).
It is necessary to use classification by age for common needs during conducting a work (due to ICD – 10) – page 7 of guidance. 
Solution:

The objective of research:

Medical and social justification of measures for providing public health.
The aim of research:

1. To study the prevalence of primary disease among population at regional level.
2. Identify factors and conditions that determine health of the population.
3. To analyze an organization of the therapeutic and preventive care for public.
4. To develop medical and social measures for providing public health. 
Research plan:

1. The object of the study is population of Kharkiv.

2. Research will be conducted during 2016. 

3. Type of statistical research: current, examination of main array.
4. Research will be conducted by 6th year students under supervision of PhD Ivanov I.I. 
5. Financing is provided by Kharkiv National Medical University within framework of "health of the region’s population".

Research program:

Collection program consists of the following:

1. The unit of observation is a Kharkiv resident whose new disease was found in 2016.
2. The following counts will be considered during research: gender, age, place of residence, diagnosis of new diseases, working conditions, living conditions, genetic predisposition to disease, and others.
3. Account card will be author's profile to obtain necessary statistical information from observation unit (at this stage, the questionnaire should be developed).
Design program:

1. Considered signs included in research will be grouped. Gender (male, female); age (children, working-age population and pensioners); diagnosis accounted disease (according to the tenth revision of the ICD); working conditions (good, satisfactory, unsatisfactory); living conditions (good, satisfactory, unsatisfactory); hereditary load (burdened, not), etc. 
2. Based on the grouping of considered signs we draft layouts of the tables depending on the aim and objectives of research. There may be several of them: For example:
Layout of tables:

Simple table:

_____________________________________________

	Diagnosis
	Sex
	Overall

	
	Male
	Female
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Total
	
	
	


Group table:

________________________________________________

	Diagnosis
	Sex
	Age
	Overall

	
	male
	female
	children
	Working-age
	Pensioners 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Combination table:

________________________________________________

	Diagnosis
	Sex
	Overall

	
	Male
	Female
	

	
	Children 
	Working-age.
	pensioners
	Children 
	Working-age.
	pensioners
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Analysis program:

1. We will use for statistical analysis of results: to describe prevalence and patterns of diseases we will determine relative values (intensive and extensive): to identify unfavorable factors and conditions with regarding health – Fisher criterion, to obtain assess reliability of results it will be calculated average error of relative values and confidence interval: 
2. Computing techniques will be used during research.
3. Level of significance during study should be not less than 95%, with an error of not more than 5%.
Thus, on the first stage of statistical research, we have thought through and are ready to carry out study.
The 3rd stage of statistical research
Example of filling the table layout:

Simple table:

Table 1

Distribution of patients with cardiovascular 

diseases by gender
	Diagnosis
	Sex
	Total

	
	m
	f
	

	Myocardial infarction
	3
	8
	11

	Hypertensive disease
	8
	8
	16

	Stenocardia
	11
	6
	17

	Total
	22
	22
	44


Group table:

Table 2

Distribution of patients with cardiovascular 

diseases by gender and age

	Diagnosis
	sex
	age
	Total

	
	m
	f
	Children
	Working-age
	Pensioners
	

	Myocardial infarction
	3
	8
	1
	6
	4
	11

	Hypertensive disease
	8
	8
	1
	10
	5
	16

	Stenocardia
	11
	6
	0
	11
	6
	17

	Total
	22
	22
	2
	27
	15
	44


Combination table:

Table 3

Distribution of patients with cardiovascular 

diseases by gender and age

	Diagnosis
	Sex
	Total

	
	Male
	Female
	

	
	Children
	Working-age
	Pensioners
	Children
	Working-age
	Pensioners
	

	Infarction миокарда
	1
	3
	2
	0
	3
	2
	11

	Hypert.
	1
	4
	4
	0
	6
	1
	16

	Stenocardia
	0
	4
	3
	0
	7
	3
	17

	Total
	2
	11
	9
	0
	16
	6
	44


TEST TASKS
	1.
	Primary care physicians decided to determine what factors influence on the high mortality from cardiovascular diseases among working-age patients, served on their site. In drawing up plan and program of study gender groups (men and women) he divided into age groups. What grouping of statistical data did doctor use in this case? 

	
	A
	Attribute 

	
	* B
	Combined 

	
	C
	Quality

	
	D
	Quantity

	
	E
	Variation

	2.
	It was planned to collect material during the last month of the year of each of the five years to determine the results of implementing the “arterial hypertension” program in drawing up a plan and program for a statistical study of the incidence of hypertensive disease in the city of M. What type, in terms of time, is the planned study?

	
	A
	Current 

	
	B
	Direct 

	
	C
	Momentary-time sampling 

	
	 D
	Non-continuous 

	
	* E
	Partial-interval recording

	3.
	Polyclinic doctors analyzed statistical research about patients’ diseases results who are on day-and-night care, depending on age, sex, level of sanitary culture and comprehensiveness medical observation. What type of statistical tables should be used for in-depth analysis and study of relationship between signs mentioned above? 

	
	A
	Analytical

	
	* B
	Combined 

	
	C
	Developed

	
	D
	Group  

	
	E
	Simple

	4.
	During analyzing statistical results of mortality research in region D, based on data in 2000 specific weight of cardiovascular diseases in structure of mortality was 60% and in 2005 – 63%, doctor-researcher made conclusion that mortality from cardiovascular diseases increased for the last five years in 3%. What mistake of the statistical analysis did the researcher?

	
	 A
	Connections between phenomena were not taken into account

	
	B
	Observation units were identified in a wrong way 

	
	C
	Registration signs were grouped in a wrong way 

	
	D
	Qualitative characteristics of phenomenon were not taken into account

	
	* E
	Statistical values were assessed in a wrong way 

	5.
	It is necessary to adhere to a specific sequence (phasing) in work performance during clinical and statistical, social, hygienic, sociological and other research. Determine how many stages are there in statistical research? 

	
	A
	Five 

	
	* B
	Four 

	
	C
	One

	
	D
	Three 

	
	E
	Two 

	6.
	It is necessary to adhere to a specific sequence (phasing) in work performance during clinical and statistical, social, hygienic, sociological and other research. It allows to obtain objective data. Determine what is the name of the first stage of statistical research? 

	
	* A
	Determine goals and tasks of research, drawing up the plan and the program of statistical research drawing up plan and program of statistical research 

	
	 B
	Developing and data summary, statistical analysis

	
	C
	Registration and collection of statistical data

	
	D
	Selection of research method

	
	E
	System analysis

	7.
	On the first stage of statistical research program of material collection, development and summaries of program, analysis program are composed. What does program of material collection provide? 

	
	A
	List of analytical tables 

	
	B
	List of derived values 

	
	C
	List of developed tables

	
	D
	List of registration signs ciphers

	
	* E
	List of signs that characterize each unit of observation

	8.
	On the first stage of statistical research program of material collection, development and summaries of program, analysis program are composed. What does program of development and summaries of material provide?

	
	A
	All answers are correct 

	
	* B
	Development of tables’ layouts 

	
	C
	List of codes due to grouping 

	
	D
	List of derived values

	
	 E
	List of signs which have to be studied

	9.
	Statistics is a device analysis that allows you to make proved conclusions about phenomenon which is being studied. What stage of statistical research is conducted development of statistical tables layouts? 

	
	* A
	On the first stage

	
	B
	On the second stage

	
	C
	On the third stage

	
	D
	On the fourth stage

	
	E
	On the fifth stage

	10.
	Studied signs can be quantitative (variational) and qualitative (attributive). Which of the mentioned below relates to the quantitative signs? 

	
	* A
	Age 

	
	B
	Diagnosis 

	
	C
	Gender

	
	D
	Profession

	
	E
	Results of treatment

	11.
	Studied signs can be quantitative (variational) and qualitative (attributive). Which of the mentioned below relates to the qualitative signs?

	
	A
	Age 

	
	* B
	Diagnosis

	
	C
	Level of blood pressure

	
	D
	Pulse rate

	
	E
	Weight (mass) of children

	12.
	Residents of the point villages were chosen as an object of research for studying incidence of rural population of a certain area. What method of statistical data collection by volume is it best to use during research? 

	
	A
	Combined 

	
	* B
	Main array survey 

	
	 C
	Monographic description

	
	D
	Selective 

	
	E
	Simultaneous

	13.
	Which methods of collecting information is prevailing in study of living conditions of students of medical higher educational establishment during period of studying?

	
	A
	Copying materials

	
	B
	Interviewing

	
	C
	Directional selection

	
	* D
	Sociological

	
	E
	Statistical

	14.
	Statistical research is carried out in certain sequence (step by step). What does the 2nd stage of statistical research include? 

	
	A
	Compilation of data 

	
	* B
	Data registration, statistical material collection

	
	 C
	Drawing up plan of statistical research, development of its program

	
	D
	Implementation of research results into practice

	
	E
	Statistical analysis

	15.
	Treatment-preventive medical establishments providing population with day-and-nigh and clinic assistance for population are constantly recording all visits to clinic over diseases, with preventive goal and others. What type of statistical research by time do they use?  

	
	A
	Continuous 

	
	* B
	Current 

	
	C
	Discontinuous

	
	D
	Nested

	
	 E
	Selective

	16.
	Every 10th resident of city was taken as an object of research to study incidence of urban population of region. What method of statistical data collection by scope is it obligatory to use in research? 

	
	A
	Continuous 

	
	B
	Combined 

	
	C
	Monographic description

	
	D
	Main array survey

	
	* E
	Sample observation

	17.
	A census is conducted in Ukraine every 10 years. What type of statistical observation by scope is it used hereby?

	
	A
	Cohort 

	
	 B
	Discontinuous

	
	C
	Individual 

	
	* D
	Full-design research

	
	E
	Systematic 

	18.
	It is necessary to adhere to a specific sequence (phasing) in work performance during clinical and statistical, social, hygienic, sociological and other research. It allows to obtain objective data. Determine what is the name of the second stage of statistical research?

	
	 A
	Determine goals and tasks of research, drawing up the plan and the program of statistical research drawing up plan and program of statistical research 

	
	 B
	Developing and data summary, statistical analysis

	
	* C
	Registration and collection of statistical data

	
	D
	Selection of research method

	
	E
	System analysis

	19.
	At school No.1 200 students were identified sick with measles. Among them 130 girls and 70 boys. At the age of 7 years old were 30 children, 8–10 years old – 100, 11–14 years old – 50, more than 14 years old – 20. What kind of statistical table has to be applied for this data information?

	
	A
	Combined 

	
	* B
	Group 

	
	C
	Final

	
	D
	Mixed 

	
	E
	Simple

	20.
	It is necessary to adhere to a specific sequence (phasing) in work performance during clinical and statistical, social, hygienic, sociological and other research. It allows to obtain objective data. Determine what is the name of the third stage of statistical research?

	
	 A
	Determine goals and tasks of research, drawing up the plan and the program of statistical research drawing up plan and program of statistical research 

	
	 * B
	Developing and data summary

	
	C
	Registration and collection of statistical data

	
	D
	Selection of research method

	
	E
	System analysis

	21.
	It is necessary to adhere to a specific sequence (phasing) in work performance during clinical and statistical, social, hygienic, sociological and other research. It allows to obtain objective data. Determine what is the name of the fourth stage of statistical research?

	
	* A
	Analysis, conclusions, suggestions

	
	B
	Choice of research methods

	
	C
	Development and reduction of data

	
	D
	Calculation of derived values

	
	E
	Drafting plan of arrangements

	22.
	During studying factors of gastric disease such signs were taken: gender, age, smoking, alcohol, occupation, place of work, and others. What type of statistical tables has to be used in this case for data reduction?  

	
	A
	Combined 

	
	* B
	Group 

	
	C
	Final

	
	D
	Mixed 

	
	E
	Simple

	23.
	Material development program provides making table layouts. How many studied signs does simple table consist of? 

	
	A
	Five and more

	
	B
	Four 

	
	* C
	One

	
	D
	Three 

	
	E
	Two 

	24.
	Material development program provides making table layouts. How many studied signs does group table consist of?

	
	A
	Combined signs 

	
	 B
	Grouped signs 

	
	C
	One sign 

	
	* D
	Two and more signs not related with each other

	
	E
	Two and more signs related with each other

	25.
	It is necessary to determine an object of research during making plan of statistical research. This is an environment in which it will be conducted. What could be subject of research in study of general morbidity in the city?

	
	A
	Number of children who are sick at the age of 0–18 years old 

	
	B
	 Number of people with diseases of digestive system 

	
	C
	Number of people with respiratory diseases 

	
	D
	Number of people who are sick in working age

	
	* E
	Number of people who are sick

	26.
	Mortality rate is one of the demographic indicators, which shows number of dead per 1000 people in population. What can be taken as an object of observation in study of the overall mortality in region? 

	
	A
	All answers are right 

	
	* B
	Number of people who died

	
	C
	Number of people who died till 18 years old

	
	D
	Number of people who died in the age of 18 years old and older 

	
	E
	Number of deaths among working-age population

	27.
	There are tables: simple, group, combined. How many studied signs does combination table contain? 

	
	A
	Combined signs 

	
	 B
	Grouped signs 

	
	C
	One sign 

	
	D
	Two and more signs not related with each other

	
	* E
	Two and more signs related with each other


CONTROL QUESTIONS

1. What does statistical research mean?
2. Forms of statistical research.
3. Methods of statistical information obtaining.

4. Types of statistical research. 

5. Stages of statistical research.

6. What does the goal of research mean? 

7. What does research plan mean, what are its main elements? 
8. What does research program mean, what kinds does it have? 

9. Peculiarities of sampling research.

10. What does statistical table mean? 
11. Kinds of tables.

12. Requirements for drafting statistical tables. 
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