Adaptation of the course "Medical Informatics" to modernity.
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The most important social task of the state is to ensure the rights of citizens to obtain affordable, timely and quality health care. The progress of medical information technologies has a significant impact in development of fundamentally new directions for the organization of medical aid to the population. It gives reason, particularly, to adapt the course "Medical Informatics" in higher medical schools to modern conditions. Meanwhile, the problem of medical information standardization becomes rather topical. 
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At the present stage, the main purpose of medical education progress is the training of a specialist who is ready to practice medicine independently in conditions of modern resource-and-technical base of health care [1, 2, 3]. At the same time, information technology, since its inception, became the crucial technology of our time. Now computers are the integral part of modern culture and are the factor of economic and social growth in the whole world. Moreover, this area continues growing at a striking rate. Every day new technologies appear and present ones become obsolete almost immediately after initiation. Adaptation of the future medical workers to the modern information space is a complex task and can be partially solved within the bounds of medical informatics course.

The tools of medical informatics are not only computers but also clinical guidelines, official medical terminology and standards, also different informational and telecommunicational systems [4]. Almost all standards of medical informatics are regarded somehow to the electronic medical data interchange and electronic health history maintenance. Some terminology standards should be used for health history, other standards support the transmission of medical documents and images to electronic form, others describe the methods of data organization for electronic health history [5]. 

The aim of the development of medical informatics standards is to propose the universal language to the physicians dealing with informational technologies, as well as Latin language. Generally, these standards regulate electronic medical records and make different medical workers from diverse countries understand the information kept in electronic health histories. Here computers serve as translators from natural medical language to unified electronic one. 

Information as part of the process of the technical modernization of medicine stimulates the processes of its standardization. It occurs due to the need to use a unified system of coding and classification, harmonize terminology and regulate the key processes in medical information systems (MIS).

Standardization is the activity aimed at the development and establishment of requirements, regulations, rules, characteristics, both compulsory and recommended ones, designed to secure the consumer’s right to acquire goods and services of proper quality and their right for labor safety and comfort. The aim of standardization is to achieve the optimal degree of harmonization in some area or other through the wide and multi-faceted use of the provisions, requirements and regulations established to solve actual, planned or potential problems [6]. 

Standard  is a regulatory document developed on the basis of consensus and approved by a recognized body that is aimed towards the achievement of the optimal degree of harmonization in a certain area. The general principles, rules and characteristics of various types of activities and/or their results are established in the standard for universal and repeated use. A standard has to be based on the generalized results of scientific research, technical achievements and practical experience. In this case, its use will provide the maximum benefit for society. Standards are taking an ever more significant place in the development of the information technology industry. Currently, over 250 sub-committees in official standardization organizations are working on information technology standards.

Standardization is carried out on various levels. The level of standardization depends on the geographic, economic or political region of the world whose participants adopt the standard. If participation in the standardization is open to the relevant bodies of any country, it is international standardization. 

Industry standards are developed for the products of a certain industry. Their requirements should not run contrary to the compulsory requirements of the state standards and the safety rules and regulations established for the industry. Such standards are adopted by state authorities (e.g. ministries), which are responsible for the compliance of the requirements of industry standards with the compulsory requirements of state standards (GOST).

Currently, the leading international standard development organizations include the following ones.

 1) International Organization for Standardization ‑ ISO. The sphere of activity of the ISO is related to standardization in all areas except the electrical engineering and electronics, which are included in the competence of the International Electrotechnical Commission (IEC) [7]. Some types of works are carried out through the joint efforts of these organizations. Besides standardization, the ISO is also occupied with certification issues. The ISO considers its tasks to be the contribution to global standardization and related types of activities to ensure international exchange of goods and services, as well as the development of global cooperation in the intellectual, scientific and technological and economic areas. The ISO includes about 120 countries with their own national standardization organizations. Besides that, about 500 international organizations, in particular, all the dedicated agencies of the UNO working along related lines, maintain communication with the ISO. Virtually all the members of national standardization organizations are simultaneously members of the ISO, so the ISO standard is used as the basis in the development of regional standards. The closest cooperation is maintained between the ISO and the European Committee for Standardization, CEN (French: Comité Européen de Normalisation) – an international nonprofit organization whose basic goal is to contribute to the development of trade in goods and services by developing European standards (Euro norms, EN). In total, three organizations (ISO, CEN, IEC) cover all the areas of technology with international standardization and interact in the area of information technology and communication on a stable basis. ISO international standards do not have the status of mandatory for all the member countries. Any country of the world may adopt or not adopt them. The solution of this issue mostly has to do with the degree of the country’s involvement in the international division of labor and the state of foreign trade. 

2) The International Electrotechnical Commission (IEC) is occupied with standardization in the area of electric engineering, electronics, radio communication and instrument making. These areas are not included in the ISO sphere of activities.

3) Joint Technical Committee 1 (JTC1).

In 1987, ISO and IEC (МЭК – ЗАЧЕМ РУССКИЙ?) joined their activities in the area of information technology standardization and formed a unified body – JTC1 (Joint Technical Committee 1). The committee is designed to form an all-encompassing system of basic standards in the field of information technology – from software engineering to computer graphics programming languages and image processing, equipment linking, protection methods etc. 

Standardization processes have also become ingrained in the medical industry, developing alongside with medical informatics. 

Medical information standards are understood as a set of regulating documents on the formation, communication and processing of medical information, including those in medical information systems (MIS). 

Effective information exchange both within medical institutions and with other organizations, including that through MIS, is impossible without the unambiguous interpretation of the concepts used in the numerous subdivisions of healthcare bodies. One of the conditions for the solution of this problem is to use a unified language, catalogue and thesaurus of metadata, which is also a subject of standardization.

Metadata literally translates as “data about data”, information about another set of data [8]. Metadata are structured, encoded data that describe the characteristics of the objects carrying information and contribute to the identification, discovery, assessment and management of these objects. Metadata are necessary to describe the meaning and properties of information with a view to better understand, manage and use it. Libraries are a classical example: books (data) can be classified, managed and found only with the help of the relevant metadata (i.e. the title, the author and content keywords).

Electronic information storage and delivery generates many problems. Users should have an opportunity to find the necessary information, obtain access to it in the form acceptable to them. The creators of the information should be sure that their intellectual property rights are going to be protected, and administrators and other specialists should have opportunities to support electronic information, e.g. ensure its integrity for a long time. Metadata are a key component for the solution of these problems. In view of the fact that a significant portion of service problems may be and is actually solved without human involvement, metadata are divided into those designed for use by applications and for human use. In English, this division is reflected by the terms machine-readable and human-readable. 

In practice, metadata are usually presented in accordance with a certain format. Metadata formats are standards designed for the formal description of a certain category of resources, which are developed by international organizations or consortiums including the state organizations and private companies interested in the introduction of the standard (e.g. W3C, ISO, ANSI etc.)

Interest in metadata has grown significantly due to the intensive development of network technologies, which imply the formation and existence of numerous communities where people with various levels of knowledge and interests interact and the boundaries between traditional roles (e.g. doctor, programmer, engineer, nurse) are blurred. Due to this fact, one of the most promising metadata standards is the so-called semantic network technology developed by the W3C (World Wide Web Consortium). This standard implies the expansion of the opportunities for information search on the Internet. This is done due to the mechanisms of clear definition of the concept of information, which allows using it effectively in the joint work of computers and people alike. The semantic network technology contains a Resource Description Framework (RDF), mechanisms to describe the overall architecture of metadata, and ensures their compatibility by using common semantics, structure and syntax. 

The so-called Dublin Core is a set of metadata elements designed to facilitate the search for electronic resources. Initially, this standard was conceived as a tool for the author’s description of resources in the global network but gained interdisciplinary and international nature rather quickly. The basic Dublin group metadata set is one of the most frequently used standards designed to support the process of information search in general purpose resources, particularly for medical resources. 

Thesaurus in the general sense is special-purpose terminology, more strictly and particularly, a dictionary, a collection of information fully covering the concepts, definitions and terms of a specialist field or sphere of activities, which should contribute to correct lexical, corporate communication (understanding in the communication and interaction of individuals connected by one discipline or profession). Unlike a definition dictionary, a thesaurus allows detecting the sense of a concept not only through a definition but also by comparing the word with other concepts and their groups. This allows using a thesaurus to fill the knowledge bases of artificial intelligence.

A thesaurus, in particular, is a tool that can guarantee that the “transparent” information used in a medical institution (and communicated between various healthcare bodies and between medical and other organizations) is unified, i.e. the same concepts always correspond to the same metadata. 

Modern global medical standards may be conveniently divided into two groups: terminological standards and information exchange standards. 

 The most widespread terminological standards are LOINC, MeSH, SNOMED etc.

Medical Subject Headings (MeSH) are an all-encompassing controlled dictionary indexing journal articles and books on natural sciences; it may also serve as a thesaurus facilitating information search [9]. MeSH has been created and is updated by the US National Medical Library and is used in Medline and PubMed evidence-based medicine article bases.

The SNOMED nomenclature considered in the previous sections has become one of the significant international standards and is the recommended encoding system for the communication of text data for medical images [10]. The committee of Digital Imaging and COmmunications in Medicine (DICOM) has selected this nomenclature to supplement its standards due to its flexibility and international nature. 

Each standard development group has a certain specialization; for instance, ASC is occupied with external electronic document exchange standards, ASTM – with laboratory test data exchange standards, IEEE (or “MEDIX”) – with medical data exchange standards, DICOM – with standards related to image exchange etc. The most serious and intensively developing standards gain the hardware and software support of such large medical equipment manufacturers as Philips, Siemens, Acuson etc. The issues of medical data exchange standardization are solved rather globally in a number of countries. For instance, in the USA, the HL7 (HealthLevel 7) national electronic medical data exchange standard was approved by the American National Standards Institute (ANSI) in 1996.

Health Level 7 (HL7) is a standard of electronic medical information exchange, management and integration standard [11]. It provides a number of flexible standards, directives and methodologies with which medical computer applications can exchange information among themselves. Such directives or standards are a set of rules that allow disseminating and processing information homogeneously and contribute to clinical information exchange among medical organizations.

HL7 includes conceptual standards (HL7 RIM), documental standards (HL7 CDA), application standards (HL7 CCOW) and message exchange standards (HL7 v2.x and v3.0). The latter are of particular importance, as it is they that determine how to communicate information between the participants.

Another intensively developing medical standard is DICOM (Digital Imaging and COmmunications in Medicine) [12]. DICOM is an industrial standard for the communication of radiological images and other medical information. DICOM describes the “passport” data of the patient, the conditions of the examination’s performance, the patient’s position when the image has been obtained etc. so that a medical interpretation of the image in question could be carried out further on.

The standard allows organizing digital communication between various diagnostic and therapeutic equipment used in the systems of various manufacturers. Workstations, CT and MRI scanners, microscopes, ultrasonic scanners, common archives etc. made by various manufacturers can “communicate” with each other on the basis of DICOM using open networks with standard protocols. Using DICOM, one can carry out various medical research in geographically distributed diagnostic centers with the opportunity of information collection and processing in the proper place.

The medical standard developers that can be singled out also include CEN/TC 251 (Comite Europeen de Normalisation/Comite 251), which develops and implements standards for data exchange between independent computer systems and works along the following lines: information models and data formats in healthcare, terminology, semantics and knowledge bases in healthcare; communications and message communication in healthcare; medical images and multimedia; data communication between medical devices; protection, ensuring information confidentiality and integrity in healthcare; data exchange with removable devices (including magnetic cards).

The nationwide program of adaptation of the law of Ukraine to that of the European Union implies brining the national standardization system into compliance with the European principles. In particular, one of the lines of integration into the European community is the development and implementation of clinical guidelines (recommendations), clinical protocols and medical aid standards into everyday medical practice.
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