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a conversation on radiation protection with the 
past president of the european Federation of 
radiographers societies 
The question of radiation exposure is currently 
an issue of high concern, not only for patients 
but also for medical and radiography staff who 
carry out procedures involving ionizing radia-
tion on a routine basis. The role of radiation 
dosimetry systems is vital in the monitoring 
and protection of personnel exposure to such 
radiation. 

We spoke to Prof. Graciano Paulo, Coordinator 
and Professor of Medical Imaging and 
Radiotherapy, of Coimbra Health School, 
Portugal, and Past President of the European 
Federation of Radiographers Societies, who is 
a leading advocate of the need for accurate 
monitoring of radiation exposure. 

Q Before getting into the detail of radiation 
monitoring, please tell us first a bit about your-
self. As Vice President of the Coimbra Health 
School and Chair of the Scientific Board of the 
Medical Imaging and Radiotherapy course, what 
do your duties entail? 

Situated in the Portuguese city of Coimbra, which 
is roughly half way between Lisbon and Porto, the 
Coimbra Health School is a public Institution of 
Higher Education and is a reference centre for 
health care. Currently we teach eight undergradu-
ate courses (Biomedical Laboratory Science; Audi-
ology; Physiotherapy; Clinical Physiology; Phar-
macy; Dietetics and Nutrition; Medical Imaging and 
Radiotherapy; Health Environment). We also run 
six Master’s courses in those fields. In total we have 
nearly almost 2000 students, so as Vice-President a 
part of my daily routine is involved with adminis-
tration and general management of the college. The 
rest of my time I use for research with my team. This 
research work also involves 4th year radiography 
students.

The work that my research team and students 
are involved in is focussed on the optimization of 
various radiological and imaging modalities, such 
as computed tomography, conventional imaging and 

fluoroscopy guided procedures. In practice these 
research projects are mostly carried out in the public 
hospitals in Coimbra, which, although a small city 
with only approximately 150000 inhabitants, has the 
reputation of being the capital of health care in Por-
tugal. The city’s two major “industries” are health care 
and higher education. 

The effect of this situation is that we have the 
advantage of being able to cooperate with and be 
linked to several high technology hospitals, e.g. not 
just general hospitals but also university hospitals, 
specialized pediatric hospitals, oncology hospitals, 
primary care centers as well as private clinics, etc.

 
Over the last few years we have carried out several 

research projects in the field of radiation protec-
tion. One of the most significant of these projects 
was focussed on ways of optimizing procedures in 
interventional cardiology. The outcome of this work 
was the achievement of a significant reduction in the 
exposure to ionizing radiation for both the patients 
and staff. 

We were very proud that the project was awarded a 
prize by the Portuguese national health authorities as 
the best project in the category of the “best practice 
in health care”

Prof. Graciano Paulo is Past President of the 
European Federation of Radiographers Societies. 
He is also vice president  of the College of health 
technology  in Coimbra Polytechnic and president 
of the scientific commission of the medical imaging 
and radiotherapy courses. 
In addition to all this, he still finds time to lead a 
team carrying out several research projects and 
studies, on various aspects of radiation protection..
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Q The debate about ionizing radiation is most 
heated when talking about patient exposure. In 
practice are movements such as ALARA or Eurosafe 
Imaging really being practised or are they being for-
gotten in the heat of the action and the need to get 
as accurate a diagnosis as possible. Does the focus 
on patient exposure mean that personnel protection 
is being forgotten/overlooked?

These are interesting questions but they are difficult 
to answer. If you take a selection of European experts in 
Radiation Protection and ask the same questions, I bet 
that you will get several different answers. 

Since 2007 I have continuously and steadfastly made 
one statement that I believe continues to be valid,  namely 
as far as radiation protection is concerned, there are three 
types of countries in Europe. Those who have always 
cared about radiation protection for patients and staff; 
those who used the Euratom Directive 97/43 (MED) to 
improve the quality of radiation protection at national 
level and finally those countries that have never really 
cared about the topic.

Nevertheless, against this background reality, it is encour-
aging that over the last years, several projects and initiatives 
have been introduced and developed whose aim is to increase 
the awareness of healthcare professionals and patients to the 
importance of radiation protection, especially the need for 
education and training and the importance of lifelong learn-
ing programs. These initiatives have been sponsored by the 
Directorate General for Energy (DG ENER) in the European 
Commission and developed  by many international organi-
zations such as the European Federation of Radiographer 
Societies (EFRS), the European Society of Radiology (ESR), 
the European Federation of Medical Physicists (EFOMP), 
the European Association of Nuclear Medicine (EANM), the 
International Atomic Energy Agency (IAEA) and the World 
Health Organization (WHO). 

 The Eurosafe Imaging (www.eurosafeimaging.org) 
campaign has an action plan which involves the imple-
mentation of a holistic, inclusive approach to support 
and strengthen medical radiation protection across 
Europe, with the involvement of European and national 
professional societies.

QWhat are the current radiation protection issues 
facing medical staff ? How do you handle these issues 
in Coimbra? What about staff training and updates 
to keep staff aware of the importance of radiation 
protection monitoring and to combat staff adopting 
a “ taking things for granted” attitude? Outside the 
department,  how is radiation protection perceived 
e.g. by hospital managers and accountants?

Medical staff frequently feel that they are caught in the 
middle of a complex puzzle that is particularly difficult 
to deal with. There is a continuing pressure on health 

systems to produce more with fewer financial resources. 
New medical imaging technology is developing quicker 
than the knowledge of health professionals as how to use 
it properly. In addition, in most cases, lifelong learning 
programs do not focus on improving knowledge, skills 
and competencies in the field of radiation protection. 

Thus there is an urgent need to have a paradigm shift 
and implement a “patient safety” culture in all medical 
imaging departments.

What we have done in Coimbra is to build a bridge 
between the university and medical imaging departments 
in hospitals to help in filling the gap between technologi-
cal development and professional knowledge.

The research projects that we developed were crucial 
not just to create a general awareness about radiation 
protection issues but also at the same time to provide 
the necessary tools to update the knowledge, skills and 
competencies of health professionals.

These projects have also targeted health profession-
als outside the radiology department, such as surgeons, 
nurses, cardiologists, gastroenterologists, etc. Gratify-
ingly hospital managers, regional health authorities 
and national professional societies (e.g. interventional 
cardiologists) have understood the importance of, and 
the need for, implementation of radiation protection 
programmes and were not only receptive to it but also 
actively encouraged and supported all the projects.

QIn practice you opted for a Raysafe radiation 
dosimetry systems. Reasons for your choice? Pros 
and cons of other technologies? What measurable 
values do radiation dosimetry systems provide to 
users? Since when have you had the Raysafe sys-
tems? Any teething troubles on installation? Attitude 
of personnel to the new system? Learning curve/
staff training? Have you had any examples where 

The Portuguese city of Coimbra, situated roughly half way between Lisbon 
and Porto is relatively small, with a population of only some 150 000  
inhabitants. 
However, with its many general and specialized hospitals  as well as its 
university and other higher education centres (such as the Coimbra Health 
school above) the city of Coimbra is renowned as the health capital of 
Portugal.
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the results of radiation dosimetry 
have required changes to practical 
working procedures? 
Overall, are you happy with the 
system?

In my opinion, in the near future 
the use of active dosimeters such as the 
RaySafe i2 system will be used routinely 
on a daily base by all healthcare profes-
sionals who deal with ionizing radia-
tion. RaySafei2 is very user-friendly and 
easy to install, making dose measure-
ment intuitive and practical. Besides 
giving operator an immediate reading 
of exposure it also serves as an educa-
tional tool, since the real-time infor-
mation contributes significantly to a 
change of professional behavior.

We have conducted several studies 
of different applications of fluoroscopy-
guided procedures and the conclusions 
were always the same: the use of active 
dosimeters combined with a real-time 
display resulted in decreases of between 
30 to 50% in the level of exposure to 
health professionals and to patients.

 Q Now spreading out from 
Coimbra, how do the hospitals 
compare with other hospitals 
as far as the field of radia-
tion dosimetry and awareness 
of the importance of radiation 
monitoring are concerned. Across 
Europe what differences are there 
between individual hospitals and 
countries. Any differences in regu-
latory status? 

Another interesting question but 
again difficult to answer. We find 
that the situation that exists here in 
Coimbra is more or less the same as 
that existing in other hospitals which 
are well described in the literature. 
Thus,  there are often quite large dif-
ferences in the levels of radiation that 
staff and patients are exposed to, even 
when the same organ is being exam-
ined and when the same imaging 
apparatus or scanner is being used. 

The reason is quite simple: it’s all 
to do with individual professional 
behavior. Despite the many guide-
lines, recommendations, scientific 
evidence, new educational curricu-
lums, the involvement of profes-
sional societies, amongst others, we 
continue to observe different techni-
cal approached for the same exams.

The results of an EU project, Dose-
datamed II, showed a high hetero-
geneity in the frequency of medical 
imaging procedures between EU 
countries. In some cases the differ-
ences can be more then a factor of 
five. What explanation can we find for 
such differences? Why does country 
A carry out five times more CT scans 
than country B, particularly when in 
a geographical area where people are 
free to move, we should expect to have 
a more homogeneous way of deliver-
ing health care to the patients. 

In my opinion, all these differ-
ences are highly influenced by the way 
national health systems are organized 

and also by the role of the regulator 
of each Member State in the European 
Union. In this context, it’s important to 
point out that  the Working Group on 
Medical Applications of HERCA (Heads 
of the European Radiological Protec-
tion Competent Authorities) has been 
making a tremendous effort to create 
guidance and tools for harmonization.

Q Finally you are President 
of the European Federation of 
Radiographer Societies. How is 
the issue of radiation protection 
being addressed by the various 
national societies? Any differ-
ences in approach from country 
to country? What future develop-
ments do you foresee? 

Since its foundation in 2008, EFRS 
has focussed on Radiation Protection as 
one of its main priorities and a result of 
this priority we  we have been directly 
and indirectly involved in all the EU 
projects connected with the subject.

Every year at our EFRS Gen-
eral Assembly we communicate the 
results and status of those projects 
not just to our full members (who are 
the 33 national societies) but also to 
our affiliated members (45 Universi-
ties). The aim is to disseminate the 
information at a national level and to 
stimulate interest. 

Of course not all countries have 
the same professional standards of 
practice, so differences are to be 
expected, However EFRS is doing 
its best to give guidance towards 
the harmonization of education 
and practice through the European 
Qualification Framework (EQF) for 
Radiographers and the development 
of Knowledge Skills and competen-
cies in Radiation protection through 
MEDRAPET guidelines. 

There is still a way to go, but we’ll 
get there in the end. 

Active dosimeters such as the RaySafei2 system seen above will in the near future be used routinely on a 
daily base by all healthcare professionals who use ionizing radiation. Several studies of various applications of 
fluoroscopy-guided procedures have been carried out at Coimbra with always the same conclusion: the use of 
active dosimeters combined with a real-time display results in a decrease of between 30 to 50% in the level of 
radiation exposure, both for healthcare professionals and patients.

“...Why does 
country A carry out five 

times more CT scans than 
country B?...”


