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Abstract 

The inclusion of Medical Physics in the International Standard Classification of Occupations 

(ISCO-08) underlines the increased significance of the profession. This opens new horizons, 

but also challenges in front of the profession. One of these is the need for re-organisation of 

the medical physics education. Some Universities already open under-graduate (BSc) courses 

on medical physics in order to accommodate the increased volume of professional knowledge. 

The paper discusses briefly the background of this trend and presents the urgent need of a 

wide professional discussion on the matter. 

 

Introduction 

For several decades one of our main professional objectives was the inclusion of medical 

physicists in the International Standard Classification of Occupations (ISCO) of the 

International Labour Organisation (ILO). This objective was the main reasons for the 

formation of the International Union for Physical and Engineering Sciences in Medicine 

(IUPESM) – a Union of the International Organisation for Medical Physics (IOMP) and the 

International Federation for Medical and Biological Engineering (IFMBE). One of the main 

steps of the IUPESM was the inclusion of these professions in the International Council for 

Science (ICSU) in 1999. During 2011 another great step was made through the inclusion of 

medical physicists and biomedical engineers in the ISCO-08. 
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The main text of ISCO-08 [1] states - citations: 
 
Unit Group 2111 
 Physicists and Astronomers 
… 
Examples of the occupations classified here: 
Astronomer 
Medical physicist 
Nuclear physicist 
Physicist 
….. 
Note: 
It should be noted that, while they are appropriately classified in this unit group with other 
physicists, medical physicists are considered to be an integral part of the health work force 
alongside those occupations classified in sub-major group 22, Health professionals and 
others classified in a number of other unit groups in major group 2, Professionals. 
….. 
 
Further 
 
Unit Group 2149 
Engineering Professional Not Elsewhere Classified 
…….. 
Examples of the occupations classified here 
Biomedical engineer 
Explosive ordnance engineer 
Marina salvage engineer 
….. 
 
Further 
 
Sub-major Group 22 
Health Professionals 
……… 
Note: 
In using ISCO in applications that seek to identify, describe or measure the health workforce, 
it should be noted that a number of professions considered to be a part of the health 
workforce are classified in groups other than Sub-major Group 22: Health Professionals. 
Such occupations include, but are not restricted to: addiction councillors, biomedical 
engineers, clinical psychologists and medical physicists. 
….. 
End of citations 
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This text and professional number (medical physicist – 2111) opens new horizons in front of 

the profession, as it reflects the official recognition of Medical Physics as a separate 

profession – linked both to Physics and Healthcare. The ISCO listing will allow medical 

physicists to be employed as such in many countries, where the profession did not have its 

official professional status. This will lead to significant  increase of our colleagues – a trend 

supporting the increased use of medical technology in contemporary healthcare.  

Post-graduate Education and Training in Medical Physics 

The special requirements for education and training of medical physicists are an essential part 

of their professional status. This way the increased need of such specialists led to opening of 

numerous educational programmes around the world [2,3]. During the last decade the number 

of these programmes at least doubled. This required special guidance from the large national 

and international organisations. A number of recommendations and policy statements were 

issued on this subject [4,5,6,7], the most recent in medical physics being the IOMP Model 

Curriculum [8]. This document specifies: 

- Overall number of contact and self-reading hours;  
- MSc project and thesis;  
- Structure of the Curriculum;  
- Models of content delivery;  
- Entry requirements;  
- Students’ assessment; 
- Principles of Validation of Courses/Programmes; 
 

- Indicative content of the Curriculum: 

Basic modules: 
Basis of Human Physiology and Anatomy  ~10% 
Basis of Radiation Physics  ~10% 
Research Methods ~10% 
Radiation Protection and Hospital Safety ~10% 
Optional modules: 
Medical Imaging Physics and Equipment 1 ~10% 
(non-ionizing radiation - MRI, Ultrasound) 
Medical Imaging Physics and Equipment 2 ~10% 
(ionizing radiation – X-ray, Nuclear Medicine) 
Radiotherapy Physics and Equipment  ~15% 
Other optional modules could also be included. 
MSc project ~ 25% 
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As all other recommendations, the IOMP Model Curriculum refers to the level of education as 

a post-graduate (MSc) type education – a typical pattern followed almost everywhere.  

The practical training in medical physics is also linked to MSc-level education. The first e-

learning materials of the profession, EMERALD and EMIT, developed specific training tasks, 

based on MSc education [9]. 

However, the constantly expanding professional knowledge, presents the education delivery 

with the problem of squeezing far too many topics within the limited volume of an MSc-level 

course. Recently a new MSc Curriculum was introduced in the UK National Health System 

(NHS) requiring the MSc-education in a specific sub-field of Medical Physics to be tripled – 

e.g. Radiotherapy Physics to be expanded from 15 credits to 45 credits. The same 

requirements were placed to the education of the sub-specialities of Radiation Safety, Imaging 

with Ionising Radiation and Imaging with Non-ionising Radiation. The following practical 

training is also tripled in volume/time and the suggestion for this to be achieved by increased 

e-learning will be quite expensive [10]. 

The only possibility to answer this educational requirement of the profession, within the 

volume of an MSc programme, was to specialise narrowly the students in one field (e.g. 

Radiotherapy), while decreasing their credits (teaching hours) for the other sub-specialities.  

While this approach educates very well the students in one sub-speciality, it also truncates the 

breadth of their overall medical physics knowledge and might reduce their future employment 

perspectives and research horizons. 

Under-graduate Education and Training in Medical Physics 

The problem of including the large volume of Medical Physics education into a limited 

number of Post-graduate contact hours needs special discussion by the whole profession. One 

possible outcome is opening of Under-graduate (BSc-level) Education in Medical Physics. 

Opening of BSc-level programmes has started in a number of countries (e.g. Poland, Brazil, 

India).  

Opening of such programmes already has a precedent in the field of Engineering, where 

increased number of Universities open Under-graduate programmes in Biomedical 

Engineering. An international discussion in this field began during the 1980-ties [11] and 

surely this should be way ahead for Medical Physics.  

Some Universities take a similar way by opening Physics programmes with increased 

elements of Physics applied to Medicine. Such BSc-level programmes attract many students – 
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both those intending to specialise in Medical Physics, and others planning a career in 

Medicine (knowing that contemporary medicine requires good background in medical 

technology).    

The high-level World Conference of UNESCO ‘Physics and Sustainable Development’, 

(South Africa, Durban, 2005) underlined one of the main areas of applied physics as Physics 

for Health [12]. This showed new opportunities for Medical Physics and also required 

broadening of its scope. Once again a way to achieve such objective is to begin development 

of professional education for medical physicists at an early (BSc-level) University stage. 

 

Quo Vadis? 

The above professional status was on place before 2011, but the ISCO listing, and the related 

status of medical physicists, requires an urgent discussion on the subject. Discussion not in 

the direction of “Shall we do it?”, but “How to do it well?”.  IOMP is now opening a new 

Journal to address specifically professional and educational topics and we shall ask specialist 

in all areas for input and exchange of information. The new book on Education and Training 

in Medical Physics and Engineering (part II, expected in 2014) will also cover this question. 

As in Budapest (1994), when the first Conference on Medical Physics Post-graduate 

Education opened a number of new collaborative pathways, the profession needs a new 

Conference on Medical Physics Under-graduate Education to specify the direction of this new 

trend.       
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