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Abstract

The increased complexity of technical innovations in the planning and delivery of
therapeutic radiation in the last two decades requires a corresponding increase in the demand
for quality assurance procedures. The European Federation of Organisations for Medical
Physics (EFOMP) has sought to harmonise and promote the best practice of medical physics
in Europe over nearly the same period. The initiatives of EFOMP in definition of roles and
responsabilities for medical physicists and recommendations for education and training and
other professional matters are presented as an important basis for a common European
initiative for implementation of quality assurance programmes in radiotherapy.

Introduction.
The European Federation of Organisations for Medical Physics (EFOMP) was inaugurated in
London in 1980. The aim and purposes of the Federation are given in Article 4 of the
Constitution and include:

"Fostering and co-ordinating the activities of the Member Organisations in the field
of Medical Physics and collaborating where appropriate with national and internatio-
nal organisations. Encouraging exchanges between the Member Organisations and
desseminating professional and scientific information through publications and
meetings. Proposing guidelines for education, training and accrediation programmes.
Making recommandations, on the appropriate general responsibilities, organisational
relationship and roles of workers in the field of Medical Physics".

At the time of the original constitution there were fourteen founder members. Today there are
a total of 26 member organisations and al! together there are about 5100 medical physicists
within the Federation. Between 30 and 80% of the medical physicists in the individual national
organisations are working in relation to radiotherapy. The administration of EFOMP is held
by the Council and by the Officers. The Council is formed by two delegates from each
member organisation and meets once a year. The Officers are nominated for a 3-year term by
the EFOMP Council.

There has been a pressing need to harmonise the differences between countries in Europe
especially within the European Union (EU), where freedom of movement and employment has
been in effect since 1992. It is obvious that the European region should take advantage of the
results obtained by the must developed organisations in order to accelerate a harmonization
of the differences and in this way to promote the best practice of medical physics in the whole
region including the physics support to quality assurance programmes in radiotherapy.
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Education, Training and Professional aspects of Medical Physics in Europe.
Qualified Expert. The Qualified Expert in radiophysics QE(r) was introduced by article 5 of
EEC Directive 84/466 Euratom of September 1984 [1]: "A Qualified Expert in radiophysics
shall be available to sophisticated departments of radiotherapy and nuclear medicine". The
expression "Sophisticated department" is to be interpreted as a department "in which complex
radiological methods and procedures requiring special protection of the patient are
undertaken". According to EFOMP [2] the QE(r) is defined as "an experienced Medical Physi-
cist working in a hospital or in a recognised analogous institution, whose knowledge and
training in radiation physics are required in services where the quality of the diagnostic image
or the precision of treatment is important and the doses delivered to the patients undergoing
these medical examinations or treatments must be strictly controlled". The Qualified Expert
should normally be a suitably experienced physical scientist who would be responsible for the
safe application of radiological techniques in respect of the protection of the patient. This
description has been accepted by the representatives of the national authorities of EU Member
States [3].

In the policy statement of 1988 [2] the formal part of the training required for a QE(r) is also
indicated: "The Qualified Expert should firstly have an .education in physical sciences that
provides an adequate scientific basis in radiation physics of a masters degree or its equivalent".
Then a curriculum of basic courses and special courses must be followed. The special courses
are differentiated to the fields of application, e.g., radiation therapy, radiodiagnosis and
nuclear medicine.

The role of the QE(r) in relation to radiation therapy has been formulated by the EFOMP
Education, Training and Professional Committee as follows:

a) to have a thorough understanding of the physical principles and technical features of
irradiation facilities used for radiotherapy treatment in accordance with statutory
legislation.

b) to carry out physical measurements on external beam and brachytherapy equipment
which are necessary and sufficient to provide information on patient dose in all
possible treatment circumstances. To undertake calculations of change of source
activity due to radioactive decay in both external beam and brachytherapy.

c) to establish protocols for quality assurance testing of radiotherapy treatment
apparatus, simulators and treatment planning computers and to ensure that routine and
regular quality assurance procedures are carried out.

d) to assist in the choice of new radiotherapy equipment and in the planning of new
installations - with particular regard to radiation protection matters.

e) to undertake commissioning measurements on new or modified radiotherapy
equipment.

f) to ensure that those working in areas where radiation hazards might exist work safely
and effectively

g) to take part in the training of medical and other staff in the physical aspects of
radiotherapy and in radiation protection
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Competence levels. EFOMP has recognised that the most appropiate way to achieve
harmonization of standards across the whole Europe is to express the duties and competencies
expected of the QE(r) in very practical terms. A framework of five levels of competency that
covers the whole career structure of the medical physicist has therefore been proposed[4]:

Competence level
1
2
3
4
5

Training/Experience
Relevant first degree or equivalent
As 1, plus two years directed training
As 2, plus two years subseguent practical experience
As 3, plus 4-5 years subsequent experience
As 4, plus greater responsibility and a mature overview

Recognition as a qualified medical physicist, a trained medical physicist, should follow
completion of level 3. Because of the very advisory nature of the work of the QE(r), often
requiring judgement in new or non-standard situations a further period of experience is
required, to competency level 4, before becoming a QE(r). Competency level 5 would be
appropriate for a head of department who is managing a range of routine services.

Registation. As for the assessment and recognition of training, EFOMP proposes that
"appropriate arrangements should be made for assessment and certification of Qualified Expert
either by the competent national authorities or by the national professional organisations for
medical physics. The certificate awarded on successful completion of the designate training
should be formally recognised by the competent national authority as indicating a Qualified
Expert in radiophysics".

It is worth noting that the EFOMP strategy is toward a recognition of the European Medical
Physicist. For this purpose the EFOMP proposal is to encourage a registration scheme (on
voluntary basis) as apposed to a regulation scheme (as imposed by law). Recommendations for
guidelines on national registration schemes for medical physicists have been given by EFOMP
and the national organisations have been invited to submit details of their schemes to the
EFOMP Registrar for approval.

Staffing levels. In the 1991 Policy Statement [5] EFOMP analyses the needs for the number
of physicist in a Medical Physis Department. In 1993 EFOMP made a survey on the number
of trained medical radiation physicists working in radiation therapy, diagnostic radiology and
nuclear medicine. Answers were received from 18 countries, giving a broad overview of the
European situation.

Table I. Trained Medical Radiation Physicists per 106 population in Europe (1993)

Highest

Lowest

Median

Upper quartile

Radiation therapy

6,5

1,0

3,0

4,4

Diagnostic radiology

4,3

0,1

0,8

1,9

Nuclear medicine

4,9

0,3

1,6

3,0
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The number of medical physicists per million inhabitants shows wide variations in different
European countries, from less than 2 in Portugal to 15 in Sweden. The survey covered both
trained medical radiation physicists with at least five years of relevant experience since
completion of training. In radiotherapy where we have the lowest spread only around two
thirds of the trained physicists had more than five years of relevant experience and half of the
countries have less than three radiotherapy physicists per million of the population. Figures
can be used in comparisons between countries only if they are covering the same areas of
physics related activities and related to the number and qualifications of the supporting staff.
The figures depend to some extend on the amount of equipment available and the complexity
of examinations and treatments together with possible responsibilities in research, development
and teaching. The minimum staffing of the medical physics support of radiotherapy is reconsi-
dered at the moment, but if standards in health care in Europe are to be harmonised by
levelling up rather than down, it is reasonable to consider the staffing leves in those countries
that are relatively well equipped.

Departments of Medical Physics. In the 1993 document [6] the advantages, organisation and
management of Departments of Medical Physics are described. The organization of medical
physics services in health care varies widely througout Europe. The higest standards and most
cost effective provision of services are usually obtained if the services is organized by an
independent Department of Medical Physics. That means that the head of the department is
an experienced medical physicist with responsibilities for professional standards, provision of
scientific services and the department's budget. Because the medical physicist must have in
depth understanding of techniques used for examinations or treatments there must be close
daily relationship between the medical physicist and the patient environment especially the
medical staff. The medical physics department should therefore be close to relevant clinical
areas but an integrated Department of Medical Physics give advantages of links with many
clinical specialities, a multidisciplinary approach to problems, cost-effective use of time and
equipment, peer review of work, a broad training base and realistic career development
prospects.

EFOMP and Quality Assurance in Radiotherapy.
The quality assurance in radiotherapy must be multi-disciplinary and cooperative based on a
clearly defined structure and areas of responsibility. The radiotherapy medical physicists are
primarily and professionally engaged in the evaluation, delivery, and optimization of radiation
therapy and their role has clinical, research and educational components. Already at the World
Congress of Medical Physics and Bioengineering in Helsinki in 1985 a symposia on "Quality
Assurance in Radiation Therapy" was organised by EFOMP and a survey of European
protocols was presented. Several symposia in related topics have been held since in relation
to scientific meetings and often in cooperation with other organisations. The accident reporting
scheme was launched in 1991 by the Scientific Committee to assist the national organisations
to share information about accidents, and cases involving nearly 1500 patients have been
recorded. The Committee has recently begun to look into desirable characteristics of verify-
and-record systems as reported in another paper at this meeting [7].

Conclusion.
Because all medical physicists working in radiotherapy in Europe are organized within
EFOMP, where a well structured network for educational and scientifical matters exist, the
Federation has a vital role to play for implementation and harmonization of Q.A. programmes
in radiotherapy in Europe.
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The role of EFOMP in this field can be summerized as follow:

to define the roles and responsibilities for the radiation therapy physicist which are
general accepted by the national medical physics professions in the European region.

to promote standards of qualification, competency based training and conduct of
scientists practising as qualified medical physicists and as Qualified Experts in
radiophysics.

to establish recommended guidelines on national registrations schemes for medical
physicists and promote official recognised certifications.

to negotiate professional matters in medical physics on a Eropean scale and provide
authoritative responses to the administrators of the Commission of the European
Union.

to revise currently the EFOMP activities in response to the technological develop-
ments and to new demands in quality assurance from the radiation oncology
community.

to take advantage of the existing structured network, which can be used for surveys,
harmonizing protocols and quality assurance programmes, staffing needs, auditing
etc.

to respond to other organisations and international bodies with shared responsibilities.

Because EFOMP is aiming a recognition of the Eropean Medical Physicist with a well defined
scheme of qualifications it will secure a high and comparable standard of the medical
physicists practicing clinical physics service and supervision to radiotherapy.
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The EFOMP Policy Statements can be obtained from the General Office of EFOMP, 4
Campleshon Road, York, Y02 1PE, U.K.
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