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Abstract 
 
           Nowadays, new higher demands on the education and training of the physicists and 
engineers who work in the field of medicine are imposed. It is in concert with the rapid 
progress of the latter and the emerging novel approaches and new technology. The European 
Federation of the Organizations on Medical Physics (EFOMP) worked out a program for 
establishment of national accreditation system for medical physicists in its member-states, 
recommended for introduction in other countries as well.  
          A similar program in the field of biomedical engineering is under preparation by the 
International Federation on Medical and Biomedical Engineering (IFMBE) and expected to be 
introduced in its member-states. The Action Plan of the International Atomic Energy Agency 
(IAEA) on this matter is also presented. 
These programs could in short time and effectively enough be applied in Bulgaria with 
respect to our preconditions and traditions. 
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Introduction   
 
            The professionalism of the biomedical physicists and engineers is a prerequisite for a 
higher level of the medical science and practice. It foots on the system of education and 
professional training in the fields of diagnostics and therapy. The starting point is in the 
universities and the higher schools (colleges) and lasts all their working life long. Its 
components are: post-graduate qualification courses, periodical refreshment and qualification 
courses, all other kinds of continuing training. The professional competence of the biomedical 
physicists and engineers is an important condition for the high responsibility in the diagnostic-
curative process, where they deserve to be of parity rank with the medical doctors. Their 
status is determined by the way of staff formation and the payment as well as by the leading 
positions they often occupy.  
Unfortunately, in most of the countries this status isn’t regulated legally to the needed degree, 
and that fact fully applies for this country. Until recently, medical physics still has not been 
recognized as profession in health care even from the part of the International Labour 
Organization (ILO).   
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Definitions 
 
               The accreditation represents a system by means of which a person or an 
organization (the accreditee) receives from the competent authority (the accreditor) by a 
special grant the necessary license  to act as a fully recognized officer/organization of defined 
qualification to a third part (addressee). Universities and higher schools/ colleges, their 
faculties and syllabi are subject of accreditation. 
Concerned are also teaching staff, administration, students, equipment and facilities, 
engagements and responsibilities and others. 
The accreditation implies certain assessment procedures: to check if a given program is in 
compliance with the appropriate accreditation criteria. 
The assessment encompasses: a questionnaire for self evaluation, visit on site, evaluation 
report. 
               For years the ILO makes efforts internationally to recognize the profession “medical 
physics” by adequately defining this broad subdivision of the applied physics. The delegates 
of the World Congress on Biomedical Physics and Engineering 2003 and the EFOMP-officers 
could obtain consent about the following definition:           
             Medical physics (MP) is a branch of applied physics, where medical physicists are 
engaged in, graduated with a University degree or equivalent and (majoring) specializing in 
physics (completed by “medical physics, physics, physical sciences or other relative 
domains”) which branch uses scientific (mainly physical) principles, methods and techniques 
in practice and research for the prevention, diagnosis and treatment of human diseases  with a 
special goal of improving human health and well-being. For practical purposes this definition 
may be formulated as: Medical physics is the application of physics in the field of medicine 
with the ultimate aim the improvement of the level of health care assurance and the quality of 
human life. 
With view to the inclusion of the profession into the national classification of occupations by 
the national labor organizations, this definition should be applied uniformly in the EFOMP 
member-states. 
              Medical physicist is a person, graduated/qualified with a University degree or 
equivalent and majoring/specializing in physics with qualification and training as a specialist 
in the concepts and techniques of applying physics in medicine, who, using scientific physics 
principles, methods and techniques works in alliance with medical staff in medical institutions 
(general or university hospitals, research institutes or laboratories), utilizing and/or 
developing medical technology in practice and research for the prevention, diagnosis and 
treatment/healing of human diseases, and/or runs courses in medical physics and allied (other 
relative sciences) for physicists, engineers, technicians and medical doctors. Briefly it reads: 
Medical physicist is a qualified expert, who is applying medical physics. 
              Medical and Biomedical Engineering (MBE) unifies physical, mathematical and 
human sciences with the engineering principles of studying biology, medicine and health care 
systems and for application of technology for improvement of human health and quality of 
life. It  creates knowledge from molecular to organic systems level, elaborates materials, 
apparatus, systems, information approaches, technology management and methods for 
technology assessment with the aim to prevent, diagnostic and treat deceases, for providing 
health care and care for the patient and rehabilitation. 
The national organizations/ societies of medical and biomedical engineering are incorporated 
in the IFMBE. 
 
 
 



Accreditation structures for MP and MBE 
 
              On European level the accreditation matter is in the prerogatives of the European 
Accreditation Council (EAC) at the European Commission and on the national level – of the 
National Accreditation Council.   
As an independent formation the NCA coordinates the accreditation process of the 
educational programs in Universities, Universities for Applied Sciences, Polytechnic Schools. 
It sets up, nominates and accredits the accreditation agency (AA) and/or in its activity may 
rely on any international accreditation agency. The accreditation agency is responsible for the 
accreditation of the academic programs and chooses and examines in its turn the certification 
agency which certifies persons and institutions in the name of the accreditation agency. 
Internally both agencies are fractioned in sectors/committees on the single disciplines or 
professions. 
            The accreditation committees are granted to: 

1. Define the procedures and the criteria for the accreditation, the appointment and the 
training of the auditors – the accreditation commission. 

2. Accomplish the audit, the assessment whether the program expected to be accredited 
meets the criteria or not – the auditing team. 

3. Make a decision about the accreditation on the basis of the audit results, evaluation 
and considerations of the auditing team. 
 

When appointing and training the members of the auditing team, the Commission 
accounts for their  nominations from the part of the diverse professional and scientific 
societies on medical physics and/or biomedical engineering (EFOMP and IFMBE, 
respectively). The Commission members should be 1/3 from the universities, the universities 
for applied sciences and the polytechnic schools, and from the industry. Their number 
depends on the number of programs to be accredited. When appointing the university 
representatives,  the Society on MPBME should be accepted to make its nominations. The 
from the Society nominated representatives should be active in teaching and training, possess 
broad and deep knowledge in medical physics and biomedical engineering and have clinical 
experience or experience in elaborating programs of biomedical engineering. If such 
representatives are not available, outside specialists on MP or BME may be adopted without 
voting right, when important questions in MP or BME are under discussion. 
           The representatives of the university training on MP/BME should have decisive 
majority in the team. It is sufficient for them to meet the last two requirements cited above. It 
is quite clear that when accrediting interdisciplinary programs, representatives from the 
respective disciplines should be available and this in terms of the program modules.  
           Starting from the defined procedures and criteria, the submitted documents and the 
results of the visit on site in the institution under consideration the auditing team prepares the 
proposal for accreditation of the program on MP and/or BME. 
           The accreditation procedure is realized in two stages: during the first one is checked, if 
the program corresponds to the defined criteria incl. the requirements for the needed 
personnel and other resources. If all criteria are met and beside the minimum requirements a 
great amount of wished demands are fulfilled, the accreditation is granted without conditions. 
Otherwise the granted accreditation is accompanied by a list of the concerned conditions.  
Once granted, accreditation may be rejected/refused if any of the mandatory or minimum 
criteria are not met  or an insufficient set of the wished criteria or the failures do not permit to 
realize a regular training upon the given guidelines. 



           During the second stage the successful realization of the program from the first one is 
examined. It is done by the level of competence the first successfully graduated students 
showed. All conditions imposed in the first stage have to be kept all the time. 
The accreditation is valid for maximum 6 years. A next accreditation includes only the second 
stage. The Commission is authorized to shorten the intervals between the single 
accreditations.  
           It is rather complicated (if possible in general!) for countries with insufficient number 
of MP/BME  to create an own national accrediting authority. At this time the Committee for 
professional relations (CPR) of the International Organization for Medical Physics (IOMP) as 
well as the IFMBE represent the opinion that standards and guidelines for accreditation of a 
basic level may be worked out where the academic fundamentals are included, necessary for 
the medical physicist/ biomedical engineer  to exercise this profession. 
The Committee of education and training (CET) works at present on the appropriate syllabus. 
Based on it, the CPR will propose a fundamental scheme for basic accreditation, 
internationally recognized. The elaborated standards and guidelines will contribute to the set 
up of national systems for accreditation/registration of the medical physicists.  
           The actual trend is all or at least the principal responsibilities in the fields of education, 
accreditation and certification to be removed from the ISO 9000 and transferred in the 
structure of the quality assurance as a part of the harmonization process of the European 
university programs. The National Societies on MPBME must be members of or represented 
in the accreditation agencies. If needed EFOMP and the European Association of the 
Societies on BME (EASBME) contact the European Commission and the “Council” of the 
national ministers of education /research/science.  
As a member of the International Council of Scientific Unions (ICSU) the International Union 
for Physics and Engineering Sciences in Medicine (IUPESM) – a global network of more than 
60000 graduated medical physicists and biomedical engineers in about 100 countries may be 
helpful alike. 
 
EFOMP scheme: 
 
             EFOMP is the European branch of the IOMP, assembling 73 national and 4 regional 
communities with more than 16000 medical physicists. The recommended guidelines of the 
EFOMP for the national schemes of continuing professional training (CPT) of the medical 
physicist for instance are based on general requirements and the requirements on the system 
of credit points - it is very important indeed, due to its large applicability for mobility 
purposes in Europe.  
The most utilized one is the European Credit Transfer System (ECTS) [1], stated in the 
Bologna Declaration: The scheme contains a 5-years cycle with a total of 250 credit points. A 
credit point is a unit, usually corresponding to an astronomic hour educational activity (a 
priori evaluated courses, lectures, workshops, refreshments, scientific meetings and others). 
The educational activity is categorized in two groups: Category 1 contains the above cited  
actions whilst Category 2 is reserved for different kinds of self-learning. 
The minimum time for professional work in the scope of this cycle should be determined by 
the National society. The scheme leads to the certification/registration as qualified physicist 
and as  medical physics expert. 
The monitored countries have been put in two groups: 

- with national credit system, compatible with the ECTS and 
- without any particular credit system but utilizing the ECTS for mobility purposes. 

Those countries did introduce also the two-streams degree system (bachelor, master) 
with quality assurance. (Bulgaria, Bohemia, Poland, Slovenia and others) 



EFOMP is recommending [2] to the national societies to promote the participation in the 
national CPT- scheme, first – it will be of advantage for the medical physicist himself, second 
– for the employer, for the patient and entirely for the profession medical physics. All users of 
these scheme incl. the professional organizations and the public communities for education 
and training should share the responsibilities and the resources for the CPT-development. 
 
IFMBE scheme [3]: 
 
            The European Federation of the National Engineering Associations (FEANI) 
incorporates  more than 80 engineering associations from 27 countries and represents the 
interests of more than 1,5 Mio. Engineers throughout Europe. It is a member and co-founder 
of the World Federation of the Engineering Organizations (WFEO) and officially recognized 
by the European Commission as representative of the engineering profession in Europe. The 
FEANI possesses a consulting status in the UNESCO, UNIDO and the European  Council. 
            An “European Register for High Technical Professions” has been created by FEANI 
as well as an Index of the higher schools for engineering and the national educational systems. 
Granting the title and the symbol EurIng stands for (is a warranty) for competence of the 
professional engineers included in the Register (above 24000). By a special statement at the 
European Parliament the EC did recognize the FEANI-Register and the symbol EurIng as a 
valuable tools for recognizing the national diploma/qualification between the member-states.  
Criteria for granting the name EurIng are stated: 

- minimum 3 years engineering education at university or another higher school, 
recognized by the FEANI; 

- minimum 2 years active professional experience, minimum total period of education, 
training and practical experience is seven years; 

- knowledge of the engineering fundamentals: mathematics, physics and computer 
sciences; 

- the candidate should accept and keep peace with the Code of conduct of the FEANI. 
 
Action Plan of the IAEA and the WHO 
 
           This scheme [4,5] concerns the CPT in the field of ionizing radiation and is particularly 
related to the improvement of  the radiation protection system for the patients. It entirely 
matches the key role of the medical physicist and biomedical engineer to ensure quality and 
radiation protection in medicine.  
           The inclusion of the international organizations and the professional unions (national 
societies on BMPE, branch communities, etc.) is linked above all with the elaboration  of 
international CPT-programmes. The latter should be specialized in correspondence with the 
level of professional qualification (specialists, assistants, paramedical staff, administration 
and others) and the position peculiarities. The different levels of training imply expertises for 
improvement of the medical applications of the ionizing radiation and promotion of the good 
practice. This systemic approach will account for the input information (qualification, 
experience, needs) and the training technology (type of training, duration, content, teaching 
methods, etc.).  
             Together with the European Society for Radiotherapy and Oncology (ESTRO) the 
IAEA organizes post-graduate training (PGT) through harmonized syllabi  for a master degree 
in medical radiological physics. The WHO created a Global managing group for education 
and training in diagnostic imaging: Centers for excellence and educational programs for 
training of trainers are established (Kenia). The main activities of these reputed international 
organizations are: 



1. Utilization of standard syllabi and training packages for implementation of the BSS. 
2. Training of trainers by means of these training packages incl. consultation with 

corresponding experts in diagnostic radiology, nuclear medicine and radiotherapy. 
3. Special attention is drawn on the training on medical physics in qualified professional 

facilities. 
4. Training at distance and training via Internet. 
5. Exchange and distribution of information on reduction of medical irradiation and 

quality assurance.               
            Quality assurance, national legislature, recognition of the PGT-diplomas are major 
subjects of the WHO-Programme. Practical steps in its implementation contain design and 
introduction of training material and programmes in common with local experts in the single 
countries taking into account the respective needs. The ultimate goal is compatibility of 
accreditation in the European countries. The international cooperation provides an efficient 
help in the formation and qualification but rather at a later stage alike, namely the professional 
development and quality of work of the graduated specialists. 
 
Joint degrees: 
 
            The mutual issuing and recognition of joint degrees of education and training are 
realized rather bilaterally and prevailing at  master’s and doctoral level in the university 
domain. It is usually achieved as consequence of cooperation conventions. The ECTS or other 
compatible with it is used to grant the joint degrees. The joint programs are prepared rather on 
interinstitutional than on an intergovernmental level. The joint degrees enjoy an elevated 
political priority in unified Europe. They should meet high expectations on quality, 
recognition, systems transparency, mobility, consistency (compatibility and integrity), higher 
rate of occupation (enlargement of the European labor market), European dimension (access 
to, contact with other culture), attractiveness but also diversity of the European education. The 
introduction of the new degree structures and programs evolves parallel to the application of 
novel mechanisms of quality assurance at different levels – often as accreditation from a 
foreign or even a non-European authority. It is an important task to coordinate all these 
activities to avoid any duplication of efforts nor to admit any compromises in quality but to 
enlarge the circle of members, too. 
            The lack of legislature, concerning the joint degrees, shouldn’t hinder the development 
of joint and utilization of joint programs with foreign institutions, for this the university 
autonomy is quite helpful. Most of the countries are issuing and recognizing the joint degrees 
only and alone on the basis of the national legislature.   
The principal legal tool in this respect is the Convention of Lissabon, stating that every 
signing state recognizes the diplomas for educational degree, issued in an other state as long 
as the differences in the corresponding syllabi are not essential. It is presumed that the foreign 
qualification officially pertains to the national system for higher education, that meets certain 
national quality demands. That is the reason why in most of the countries the joint degree 
certificate has to be complemented by the national degree.  
           EFOMP, IFMBE and IAEA offer a series of accreditation and certification systems: 
TEMPERE, EMERALD, MELETI, BaIMEP (under the programs Socrates, Leonardo, 
Tempus, Marie Curie).  
 
Training, qualification and status of the MP and BME in Bulgaria 
 
            Professionals , dedicated to work in medical physics and biomedical engineering in 
this country are trained in four centres: the Technical Unversity Sofia, the Shumen University 



“Ep. Konstantin Preslavcki”, Interuniversity training centre on BMPE Plovdiv and the Sofia 
University “St. Kliment Ohridski”.  
            The first one graduates bachelors on electronic technology with the specialty on BME 
(a total duration of 4 years) or masters in the same field (additionally 3 semesters). Also 
bachelors with specialty in medical electronic equipment are graduated (5 semesters). 
            In the other three centres graduates with university diploma in physics or engineering 
are trained and after a two-years course receive master degree in MP. The training ends by a 
thesis in MP. Up to now more than 200 master diploma have been issued, most of them for 
physicists. 
           The CPT-system is realized by individual training in some of those centres where MP 
and BME are practiced, and post-graduate training in four domains: medical radiological 
physics, sanitary physics, radiation protection and radiobiology. 
           Medical physicists and biomedical engineers do not have any legally recognized status. 
In this country there still is not existent any institution nor a non-governmental organization 
empowered to accredit  syllabi, university teachers and specialists on MP and BME. 
Discussed should be a possible solution either to create a national organization for this 
purpose, or for a certain period of time the Bulgarian Society of Biomedical Physics and 
Engineering as representative and authorized by the international accreditation authorities 
should take over the accreditation responsibilities and act in the corresponding way.  
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