Topic 2 Medical statistics, the role in the analysis of public health and the health system. Electronic document circulation. (2 hours.)
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1 Medical statistics as a science

Statistics in the modern sense is an independent social science that studies the quantitative side of mass, social phenomena in close connection with their qualitative side in specific historical conditions.

Statistics, depending on the sphere of economic activity or social phenomena and processes, are divided into economic statistics: statistics of industry, agriculture, construction, transport, communication, labor, etc. and social statistics: statistics of politics; statistics of culture, biological statistics, statistics of science, education, etc.

Biostatistics – Biostatistics) - is one of the sections of General statistics, which studies the General and individual patterns inherent in nature, using statistical methods.

Biological statistics exists as an independent discipline, however, it represents a section of social medicine and is taught in this course, as biological statistics is a tool (method) of social medicine and health care organization.

Biological statistics as a science contains descriptive (Descriptive biostatistics) and analytical statistics (Inferential biostatistics).

The purpose of descriptive statistics is to collect and systematize data (including generalized indicators) about the subject of the study.

Analytical biostatistics aims to obtain statistical conclusions based on the collected and systematized information about the object of study.

Biological statistics, as well as modern epidemiology, is a tool (method) of a new direction in medical science – "Evidence-Based Medicine" (literally means "evidence-based Medicine), which developed in the late twentieth century. Evidence-based medicine has combined epidemiology and biological statistics into a single whole, which makes it possible to obtain reliable (evidence-based) medical information in the field of disease spread, prevention, treatment, diagnosis, rehabilitation and other elements of public health care.

Medical statistics-is one of the sections of biostatistics, studying the basic laws and trends of health using statistical methods.

or

Medical statistics is a type of biostatistics that studies the health status of the population, the organization of medical care to the population, as well as assesses the quality and efficiency of medical institutions.

Theoretical basis of medical statistics: 

 General dialectics;

 economics;

 medical science;

 General theory of statistics.

Medical statistics consists of sections and has a number of tasks.

The sections of medical statistics include:

1. Health statistics, which studies the quantitative side of health, as a whole population and different groups of the population, depending on the complex of socio-biological factors.

2. Statistics of the health care system, which studies the state of the medical network, personnel of the health system, which allows to assess the activities of health institutions and activities carried out in the field of public health.

3. Statistics of organization and conduct of medical, social, clinical and experimental studies, which methodologically ensures the organization and conduct of various statistical studies, allows to assess the reliability of the results with the justification of recommendations for the health care system.

Among the tasks of medical statistics it is necessary to distinguish the following:

1) study of the health status of the population (demographic processes, morbidity, physical development and disability);

2) establishment and detection of cause-effect relations of morbidity, mortality, disability of the population depending on various factors and environmental conditions;

3) study and analysis of data on personnel in the health care system, the network of health care institutions in order to plan and determine the needs of the population in various types of medical care;

4) assessment of the quality and effectiveness of doctors and health care institutions, as well as therapeutic measures to prevent morbidity and mortality;

5) evaluation of the reliability of the results of the statistical study during medical, social, clinical and experimental work.

It is also necessary to determine the object of statistical research. The object of the statistical study are different statistical aggregates, which are formed depending on the purpose of the study. They can be population groups (born in a certain year, patients who died, etc.).
2. Statistical set and its properties

A statistical population is a large group consisting of a large number of relatively homogeneous units of observation taken together within certain time and space limits to solve a specific problem.

The statistical population consists of units of observation.

The unit of observation is each primary element of the statistical population.

A unit of observation endowed with signs of similarity and difference, which are to be taken into account and further observation, in connection with which these signs are called statistical or signs that are taken into account.
Statistical features are classified as follows:

The nature of the expression:

1.) attribute the signs of a descriptive character (gender, occupation, treatment outcome, etc.);

2) quantitative-signs expressed by number (height, weight, age).

By the nature of variation:

1) alternative – can take two values (heredity burdened-answer: Yes or no);

2) discrete or interrupted – quantitative signs that can only take individual values, without intermediate values, as a rule, signs are expressed by integers (the number of floors in the house – 1, 2, 3, 4, etc.).; the number of children in the family – 1, 2, 3, 4, etc.);

3) ncren or continuous quantitative traits that vary continuously and can take any value (height of child 1 m can be 1 m 15 cm, can be 1 m 15 cm 5 mm, etc.). These values can be either integer or fractional.

In relation to time:

1) moment-characterize the object under study at a certain time (medical examination on March 1, 2002, population census on January 1, 2002).);

2) interval-characterize the object under study for certain periods of time (month, year, etc.), for example, the number of births or deaths from January 1 to December 31.

According to the method of measurement:

1) primary or considering – characterizing the unit of observation as a whole, they can be qualitative and quantitative. They are obtained directly from the observation unit (gender, height, weight of a particular person, etc.).);

2) secondary or calculated are obtained as a result of the calculation of primary signs, for example, the cost of medical services, profitability, morbidity and mortality per 1000 population, etc.

In addition, statistical features can be:

 factor are the characteristics that effect other changes that depend on them effective signs;

 effective-such signs that change under the influence of factor characteristics.

For example, with increasing age of the child increases its weight. In this case, age is a factor, and weight is an effective sign.

Statistical aggregates are divided into General and selective.

The General statistical set consists of all units of observation that can be assigned to it in accordance with the purpose of the study.

The sample statistical population is a part of the General statistical population consisting of units of observation selected by a special method from the General population. A sample set designed to characterize the General statistical population.

A feature of the sample statistical population is representativeness. Representativeness (representation) is the ability of a sample statistical population to most reliably reflect the properties of the entire General statistical population.

When forming a sample statistical population, certain requirements are imposed on it, among them:

 it should have the main characteristics of the General statistical population;

 should be sufficient in volume to better reflect the properties of the General statistical population.

It is important to use a randomized approach to achieve representativeness.

Randomization is the selection of units of observation in a sample group or in a comparison group in a random way, so that each patient has an equal chance to get into the sample or in the impact group, or in the group without it.

The procedure for providing a random distribution of observation units is called randomization.

The methods that provide the selection of observation units in the sample statistical population include: random selection, mechanical selection, typological selection, serial selection, directed selection and others.

Random selection is a method that allows you to select observation units in a random order (draw, lottery, etc.).

Mechanical selection-selection of observation units in accordance with a certain number of population on a certain principle (every fifth, tenth, etc.).

Typological selection - the whole population is divided into several groups of the same type, from which selected units of observation. For example, in the study of morbidity urban and rural population can be divided into 2 groups and from each typological group to select the units of observation. The selection of observation units can be proportional or disproportionate to the size of each group.

Serial or breeding selection-from all sets form nests (groups). They can be families, and then from families form a sample statistical set.

Directed selection-persons with the same experience, age or gender, etc.are selected.

It is important in the statistical analysis of the collected material to adhere to a certain technology and sequence of statistical operations, in connection with which the well-known social hygienists A. F. Serenko and V. V. Ermakova proposed to identify in the statistical set of properties that need to be characterized by statistical methods, among them:

1. Distribution of a sign (frequency, a share of a sign) – is quantitatively expressed by means of relative sizes.

2. The average level of the trait is Mode (Mo), median (Me), arithmetic mean (X).

3. Feature diversity-limit (Lim), amplitude (Am), mean-square deviation (Sigma) (δ), coefficient of variation (si).

4. Representativeness of the feature – the average error of the arithmetic mean (MX), the average error of the relative value (Mr), etc.

5. Correlation between features – correlation coefficient (d), regression coefficient (Rx/y).

The selection of statistical properties allowed to combine statistical methods of studying various phenomena into a single whole and determined their sequence.
3. Information and analytical Department of LPO

In the health care system, information and analysis centres, departments and units have been established to collect, store and analyse statistical information, depending on the level of the health care facility.

Information-analytical Department is a unit that provides this type of work in medical institutions.

Information-analytical Department (Department) of medical statistics is a structural unit of the medical institution. The Department employs qualified specialists who have medical and economic education and have the necessary experience.

The main task of the Department, as an information-analytical and organizational-methodical service of medical-preventive institution – the formation of a unified system of accounting and reporting of medical and statistical information, the implementation of systematic control over the quality of the approved medical statistical documentation, ensuring the reliability of information, the introduction of new technologies for processing accounting and reporting documentation.

The main activities of the information and analytical Department:

 organizational, methodological and Advisory assistance to the structural units of the medical and preventive institution;

 organization of collection, processing and analysis of medical statistical information or data on the network, personnel, activities of health care institutions using the requirements of state reporting and materials of state statistics;

 monitoring the implementation of state, regional and local health programmes;

 preparation of information and analytical materials.

4 Automation of document flow in a modern medical institution 

EDI (Electronic Data Interchange) — Electronic data Exchange Is a series of standards and conventions for the exchange of structured digital information between organizations, based on the regulation of the formats of transmitted messages. The main task of EDI is to standardize the exchange of transactional digital information, to provide opportunities for software interaction of computer systems of different segments, organizations, enterprises. In other words, it is the exchange of financial, commercial, logistics documentation in the form of a standard structured electronic document directly between the computer systems of business partners.

The advantages of using EDI technology:

* Guarantee of safe transmission of commercial information

* Accuracy of information transmitted

• Guaranteed delivery of documents

* Document control-receipt and processing of document statuses (sent, received, read, etc.) – )

* Elimination of the need to use e - mail, Fax, telephone to transfer documents

* Speed-80% reduction in processing time for each document in the whole chain

* Thrift-reducing costs associated with paper documents: man-hours, consumables, office equipment, etc.

* Minification of errors that may occur during the processing of messages by minimizing the manual input of information

• Diversification of ways to connect – integration with ERP systems, as well as accessibility and ease of use of WEB-EDI

• Improve the efficiency of the entire supply chain, including through the introduction of standards "GS1 International»

* Reduction of inventory and optimization of logistics and acceptance of goods

* Assistance in resolving disputes-the EDI provider can provide both parties to the conflict with full information about what and when happened to the documents.

Thanks to the modular system of MIS "EMCIMED" and the flexibility of individual settings of our system, the process of launching electronic document management in the hospital is not particularly difficult. However, this stage requires accuracy and attention – primarily on the part of the customer, especially at the stage of diagnosis of health facilities as an object of automation.

Under the document, we understand: 

* Filling, maintenance, storage of electronic medical cards, primary medical, management and financial documentation in electronic form in the databases of MIS "EMCIMED".

• Generation of statistical, analytical and management reports based on primary documentation.

* Restriction of access to documents and creation of documentary profiles for doctors and medical staff of various specialties.

* Maintaining the structure of additional data as a source of information for additional non-standard needs of the customer.

As can be seen from the definition, the document flow of a medical institution is characterized by a variety of parameters. All of them are determined during the diagnostic phase of implementation, as well as joint consultations directly during the configuration work.

At the stage of diagnosis, we ask our customers to provide a complete list of medical documentary forms that are used in the medical institution. It is best to entrust this work to employees of the organizational and methodological Department, heads of departments and specialized doctors of specialized offices, since these employees have access to primary documentation according to their functional duties.

From the point of view of the General standardization of primary medical records, three options are possible: 

1. The institution provides us with a list of medical documentary forms that are used in the institution exactly in the form in which these forms are regulated by the Ministry of health of Ukraine. It is enough to specify the number of the form. The most commonly used forms of the Ministry of HEALTH are already included in the MIS "EMCIMED", but highly specialized forms for specific medical specialties and Protocol are subject to separate production for a specific customer.

2. The institution uses modified forms of the Ministry of health. "Modified" in this case means that the document on the minimum set of information fields meets the requirements of the Ministry of HEALTH, but the order of the fields can be changed, and additional information fields can be added. Usually such modifications are made for the convenience of the doctor and for more informative document, which is important for daily clinical and scientific work. In this case, we ask our customers to specify the outgoing number of the form and provide a sample of the final document in any possible form: electronic or printed document, skankopiyu. Modifying a document takes some time and is usually done for a small fee.

3. The institution uses a unique document that has no close analogues in the standard forms of MOH. This situation is most common in commercial clinics, where special types of medical services, such as ECG, and where there is a need to provide detailed information for the patient. Also, this situation is quite typical for large academic clinics, where in addition to medical practice, clinical scientific work is also carried out. In this case, customers send us the full version of the document in any form, as well as the accompanying document with a brief instruction for filling in and format of information fields. Creation of such documents takes from 4 to 30 hours of specialist's work and is paid separately.

In addition, while collecting information about the documents we ask you to provide information about which doctors what documents are in compliance with their dosage profiles, duties, qualifications, etc. This is necessary in order to compile profiles of documents for doctors and assign rights of access to documents. This task is better to control the chief doctor, head of departments. 

Also, during the diagnosis, our specialists together with the customer optimize the list of additional medical documentation. We are talking about magazines, diaries, digests and so on. This step takes into account the nuances associated with the mandatory manual maintenance of documents and the ability to generate statistics, bypassing the intermediate journals, which were mandatory for paper documents and are not required in the electronic version of the document. 

The next step is to draw up a list of features in the generation of medical statistical reports that are used in the treatment and prevention institution. The forms of statistical reports approved by the MOH are not subject to change, but the collection of data on the basis of which reports are formed has some features that need to be taken into account and optimized in the electronic document flow. This task, as well as the optimization of the list of additional medical documentation, is better controlled by the staff of the organizational and methodological Department and the Department of medical statistics of the customer.
Medical information system "EMCIMED" has a fairly large list of reports included. This list is suitable for most medical institutions. However, commercial and scientific institutions are characterized by their specific reports: financial, marketing, scientific, statistical, management, medicinal and so on. If such non-standard reports are, then they should be stated in the process of diagnosing the document flow. It is best to provide these reports in a ready-made form, for example, in the form of an existing sample. If the report has not been used before, it is necessary to create a technical specification, which describes what data are used to generate the report, how these data are processed and in what form should be presented in the final form of the report. It should be noted that sometimes the generation of additional reports requires the accumulation of specific data, and for this you need to create new or modify the current electronic documents. All this is reflected in the cost of work and the time of their execution. 

The process of creating an electronic document begins immediately after the signing of supply contracts and the implementation and collection of primary diagnostic information. The lion's share of work on the creation of documentary and reporting forms, our specialists perform in our office specially designed for this technological platform (dedicated server space under test and engineering works with a working version of MIS "EMCIMED" for each particular customer). Thanks to such sites, we can significantly speed up the implementation of MIS: while the customer is busy buying and configuring technical support at the automation facility in his office, we are already working with a working version of the system, which is then transferred to the customer's servers. 

Work on the creation and adaptation of document flow is constantly accompanied by mutual consultations with the customer, because in the process it is often necessary to clarify the nuances of filling in a document, to optimize the screen form for the convenience of the doctor. To ensure that the work does not stop, we recommend that our customers specifically allocate time to their specialists for such consultations. The most optimal way is 1-2 hours of "live" meeting, when our specialist comes with a list of specific questions. 

After creating electronic documents and installing the working version of the system on the customer's servers, the stage of testing documentary forms and reports begins. Doctors of different specialties begin to fill in various documents, identify errors and inconveniences in the work. The statistics division is starting to produce test statistical reports. If there are errors or shortcomings, our experts eliminate them. It is important to note that work on the elimination of errors and shortcomings are carried out within the requirements identified during the diagnosis. New requirements, which appeared during testing, are considered as a new task and are subject to separate monetary and temporary assessment. Therefore, we recommend our customers to describe as accurately as possible all the requirements for the document flow at the diagnostic stage.

Thus, the General sequence of work at this stage is as follows: 

* Diagnostics - collection of samples, documentation and reporting requirements. Performed by the customer according to the methods of the contractor.

* Diagnostics-collection of information on access rights to documents and organization of documentary profiles for doctors. Performed by the customer according to the methods of the contractor.

* Creation, modernization, adaptation of electronic documentary forms and reports on the technological platform of the contractor. Accompanied by a General advice.

* Transfer of document flow to the working server of the customer. Is carried out by the contractor.

* Testing of electronic documents, reporting of errors and inconveniences. Performed by users of the system on the part of the customer.

* Correction of deficiencies is carried out by the contractor.

Annex 1

THE LIST OF PRIMARY MEDICAL DOCUMENTS

	TREATMENT-AND-PROPHYLACTIC INSTITUTIONS*
№ p/n
	The name of the form
	№ forms
	Format**
	Shelf life

	1.1. Medical records used in hospitals

	1. 
	Journal of registration of admission of patients to the hospital
	001/о
	А4
	25 years

	
	Medical records of the inpatient
	003/о
	А4
	25 years

	2. 
	The sheet of the account of movement of patients and hospital bed Fund
	007/о
	А4
	1 year after reporting периода

	3. 
	Journal of surgical interventions in the hospital
	008/о
	А4
	50 years

	4. 
	Journal of hospital birth records
	010/о
	А4
	25 years

	5. 
	Protocol (map) in post-mortem examinations
	013/о
	А4
	10 years

	6. 
	Journal of registration of receipt and issue of corpses
	015/о
	А4
	5 years

	7. 
	Statistical map of the patient who was discharged from the hospital
	066/о
	А5
	5 years

	8. 
	The history of childbirth
	096/о
	А4
	25 years

	9. 
	Map of development of the newborn
	097/о
	А4
	25 years

	1.2. Medical registration documentation used in policlinics (out-patient clinics)

	10. 
	Map of the patient day hospital clinic, hospital at home
	003-2/о
	А5
	3 years

	11. 
	Medical card of an ambulatory patient
	025/о
	А5
	5 years

	12. 
	The statistical coupon for registration of final (specified) diagnoses
	025-2/о
	А6
	1 year after reporting

	13. 
	The coupon on reception to the doctor
	025-4/о
	А8
	1 year after reporting

	14. 
	Coupon of ambulatory patient
	025-6/о
	А5
	1 year after reporting

	15. 
	Control chart of dispensary observation
	030/о
	А5
	5 years

	16. 
	The book of record of calls of doctors in the house
	031/о
	А4
	3 years

	17. 
	The record of visits in the clinic (outpatient), clinic, consultation, home
	039/о
	А5
	1 year after reporting

	18. 
	The certificate of preventive inoculations
	063/о
	А5
	5 years

	19. 
	The magazine of record for outpatient surgery
	069/о
	А4
	5 years

	20. 
	Help to get the permit
	070/о
	А5
	3 years

	21. 
	Summary record of diseases and causes of death in this medical institution (among children up to 14 years)
	071/о
	A3
	1 year

	22. 
	Consolidated statement of diseases and causes of death in this medical institution (among adults and adolescents)
	071-1/о
	А2
	1 year

	23. 
	A summary statement of the account for the first time was injuries and poisoning in this medical institution
	071-2/o
	А2
	1 year

	24. 
	Health resort card
	072/о
	А5
	3 years

	25. 
	Sanatorium-resort card for children and teenagers
	076/о
	А5
	3 years

	26. 
	Medical records of tuberculosis patients
	081/о
	А5
	10 years

	27. 
	Map of antibacterial treatment (to the medical card of the patient with tuberculosis)
	081-1/о
	А5
	10 years

	28. 
	Medical certificate (for traveling abroad) and the spine to the medical certificate
	082/о
	А5
	3 years

	29. 
	Medical report on the transfer of a pregnant woman to another job
	084/о
	А5
	3 years

	30. 
	The direction on obligatory preliminary medical examination of the worker
	093/о
	А5
	1 year

	31. 
	Certificate of temporary disability for submission to the insurance company
	094-І/о
	А5
	3 years

	32. 
	Individual card of the pregnant woman and new mothers
	111/о
	А4
	5 years

	33. 
	The history of the development of the child
	112/о
	А5
	25 years

	34. 
	The list of persons subject to periodic medical examination
	122/о
	А4
	1 year

	35. 
	Card account of the examination
	131/о
	А4
	5 years

	1.3. Medical records used in hospitals and polyclinics (outpatient clinics)

	36. 
	An extract from a medical card of out-patient (stationary) patient
	027/о
	А5
	3 years

	37. 
	Extract from the medical records of the inpatient malignant neoplasm
	027-1/о
	А4
	10 years

	38. 
	Log findings of the medical Advisory Committee
	035/о
	А4
	3 years

	39. 
	A log of sick leave
	036/о
	А4
	3 years

	40. 
	Journal of accounting work on hygiene education населения
	038/о
	А4
	1 year

	41. 
	Emergency notification of infectious disease, food, acute occupational poisoning, unusual reaction to vaccination
	058/о
	А5
	1 year

	42. 
	Accounting journal of infectious diseases
	060/о
	А4
	3 years
Синонимысообщить об ошибке

	43. 
	Direction on MSEK
	088/о
	А5
	50 years

	44. 
	Notification of a patient with a first-time diagnosis of active tuberculosis, trichophytosis, microsporia, favus, scabies, trachoma
	089/о
	А5
	3 years

	45. 
	The message on a case of syphilis, gonococcal, chlamydial infection, urogenital trichomoniasis, and mcbliss
	089- 1/о
	А5
	3 years

	46. 
	Notification of a patient with a first-time diagnosis of cancer or other malignancy
	090/о
	А4
	3 years

	47. 
	The message about the trauma outside work
	092/о
	А5
	1 year

	48. 
	Certificate of temporary disability of a student, a student of a technical school, vocational school; about the disease, quarantine and other reasons for the absence of a child attending school, preschool
	095/о
	А5
	1 year

	49. 
	Medical birth certificate
	103/о-95
	А4
	1 year

	50. 
	Medical certificate of death
	106/о-95
	А4
	1 year

	51. 
	Medical certificate of death
	106-1/о-95
	А4
	1 year

	52. 
	Medical certificate of perinatal death
	106-2/о-95
	А4
	1 year

	53. 
	Exchange card maternity hospital, maternity ward hospital
	113/о
	А5
	5 years

	54. 
	Log book of the dead
	151/о
	А4
	10 years

	55. 
	Journal of neonatal accounting
	152/о
	А4
	10 years

	56. 
	A register of cases of perinatal death
	153/о
	А4
	10 years

	57. 
	Recipe (adult, children)
	Ф-1
	А6
	2 month's

	58. 
	Recipe (free, payment 50%)
	Ф-2
	А6
	2 month's

	1.4. Medical records used in other health facilities


	59. 
	Journal of registration of outpatients
	074/о
	А4
	10 years

	60. 
	Emergency medical call card
	109/о
	А5
	3 years

	61. 
	Journal of record of appeals about emergency medical care
	115/о
	А4
	3 years

	

	List of accounting medical documents of the institutions of General practice-family medicine*

	62. 
	Map of the patient day hospital clinic, hospital at home f. 003-2/o

	63. 
	Medical records of outpatient patient f. 025 / o

	64. 
	Voucher outpatient patient in the institution of General practice-family medicine f.025-6-1/o

	65. 
	Pomany log plot of family physician f. 025-8-1/o

	66. 
	The direction on consultation in the diagnostic rooms, laboratories and surveys f. 028-1/o

	67. 
	Control chart of dispensary observation f. 030 / o

	68. 
	The book records the calls of doctors to the house f. 031/o

	69. 
	Log home delivery f. 032/about

	70. 
	Register of sick leave f. 036/about

	71. 
	The record of visits in the clinic (outpatient), clinic, consultation, in-home f.039/o

	72. 
	The record of visits in the clinic (outpatient), clinic, consultation, in-home f.039/o

	73. 
	Journal of infectious diseases f. 060/o

	74. 
	The certificate of preventive inoculations of f. 063/o

	75. 
	Journal accounting preventive vaccinations f. 064/o

	76. 
	Log outpatient surgery f. 069/about

	77. 
	Help for vouchers f. 070/o

	78. 
	The summary sheet of the accounting of diseases and causes of death in this medical institution among 

children up to 17 years inclusive f. 071/o

	79. 
	The summary sheet of the accounting of diseases and causes of death in this medical institution among 

adult population f. 071-1/o

	80. 
	The summary sheet of the accounting for the first time registered injuries and poisonings in this medical institution f. 071-2/o

	81. 
	Health resort card f. 072/o

	82. 
	Health resort card for children and adolescents f. 076/o

	83. 
	A ticket to the children's sanatorium f. 077 / o

	84. 
	Medical certificate for the student who goes to the health camp f. 079/o

	85. 
	Referral to icecf. 088 / o

	86. 
	The direction on obligatory preliminary medical examination of the worker f. 093/o

	87. 
	Certificate of temporary disability for submission to the insurance company f. 094-1/o

	88. 
	Medical certificate of death f. 106/o-95

	89. 
	Individual card of the pregnant woman and the puerperal f. 111/o

	90. 
	The history of the development of the child f. 112/o

	91. 
	The list of persons subject to periodic medical examination f. 122/o

	92. 
	Log book of the dead f. 151/o

	93. 
	The journal of the newborn f. 152/o

	94. 
	Recipes f.1, f.2


