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Members of the public are often confused when the media inform about 
radiation or nuclear accidents because of difficulties to understand due to 
the complicated terminology used. This is also the case related to medical 
examination or treatment involving the use of ionizing radiation or 
radioactive material where patients are exposed to certain doses. The 
impact of radiation has to be expressed in a manner such that even a layman 
without any special education or knowledge regarding the harmful effects of 
radiation should be able to understand such information in terms of a 
resulting risk where it is important to see this risk in perspective with the 
other risks we are all facing at workplaces or in everyday life. The public 
should distinguish between low-level exposure risks where only stochastic 
effects (i.e., delayed effects such as occurrence of cancer or genetic 
abnormalities) are expected and high-level exposures, which will result in 
some visible detrimental health consequences characterized as 
deterministic effects. The paper summarizes some basic terminology in 
radiation protection and quantities used for the assessment of the exposure 
of persons to ionizing radiation. Special emphasis is placed on the 
relationship between the dosimetry and radiation protection quantities 
versus corresponding biological effects. 
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INTRODUCTION 
 
Terms like atomic and nuclear weapons or radiological 
accidents as well as dirty bombs have become household 
terms with very bad connotations inducing a horrifying 
picture of disaster. This image originated mainly from the 
bombing of Hiroshima and Nagasaki in 1945. On the one 
hand, the media have negatively reported nuclear weapons 
tests and have sometimes included exaggerated stories of 
the impact of radiation and nuclear accidents, notably the 
Chernobyl 1986 (Chernobyl, 2011) and Fukushima 2011 
(Fukushima, 2012) catastrophes. On the other hand, the 
media virtually ignored some very serious man-made 
accidents in other industries or fields although their 
consequences were much more serious with many 
casualties and huge contamination of the environment with 
highly toxic substances. For example, one can mention the 
accident at the chemical plant in Bhopal in India in 1994 
(Bhopal, 2013) where several tens of thousands of people 

died and the site has not yet been completely rehabilitated. 
While in the cases of the nuclear accidents at Chernobyl and 
Fukushima everything possible was done in order to 
mitigate the consequences and to learn a lesson so that 
nothing similar may happen in the future, the Bhopal 
disaster went without almost any special measures. 

It is not easy for members of the general public to 
understand and evaluate these accidents mainly because of 
their insufficient basic knowledge of modern technologies 
and especially because of the influence of the mass media. 

The assessment and awareness of risk associated with 
radiation exposure is very important, especially in the case 
of an emergency situation where the people may receive 
high doses (above certain threshold levels) leading to so-
called deterministic effects. The consequences of such 
situations will cause harmful effects, the severity of which 
is    proportional  to   the  exposure.  These   effects  may   be  
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encountered in accidental cases or situations where, for 
some reasons, the source is not under control. Such effects 
will appear in persons exposed to sufficiently high radiation 
doses received in these unplanned conditions. 

Other types of biological effects involve the development 
of cancer or other diseases which will occur with a 
probability related to the exposure. In this case it cannot be 
predicted who exactly will be affected. These effects are 
called stochastic effects and they are the main concern in 
radiation protection where under normal (planned) 
conditions only low exposure is expected.  

The public usually does not distinguish between the 
deterministic and stochastic effects, and they believe that 
any exposure is very dangerous.  This is why it is important 
to have a basic understanding of at least three quantities 
used in dosimetry and radiation protection: the activity, the 
absorbed dose and the effective dose. The first quantity is 
used to characterize the power or amount of radioactive 
material or sources while the other quantities refer to the 
impact following the irradiation of a person with ionizing 
radiation emitted by radiation sources.  
 
Basic quantification of radioactive sources, exposure 
and associated risk 
 
Although ionizing radiation can be produced by so-called 
radiation generators such as X-ray tubes or accelerators, we 
will concentrate on radiation emitted by radionuclides. Any 
radioactive source can be quantified by its amount or mass 
and other relevant parameters, especially the half-life and 
the number and the type of ionizing particles emitted 
during a single radioactive decay. Historically, however, a 
quantity related to the number of radioactive decays has 
been adopted as a measure of a radioactive source. This 
quantity, called the activity, is defined by the number of 
such disintegrations per second. The old unit was Ci (curie); 
a new unit which is currently used is Bq (becquerel). While 
the unit Ci was too big, the unit Bq is rather too small. This 
is why we usually use normalized multiple prefixes. Since 1 
Ci = 3.7 x 1010 Bq, one can write 1 Ci = 37 GBq and 1 Bq = 
2.7 nCi. In the case of most radionuclides, those with 
activities in the range of tens of GBq or several Ci are 
dangerous sources.  

The term of the exposure should be understood as a 
process under which a person is exposed to ionizing 
radiation either externally or internally. The first case 
includes the situations when the radiation source is outside 
the body and radiation strikes the body or its organs and 
tissues from the outside.  Internal exposure is associated 
with the radiation emitted by a radioactive substance which 
entered the body usually via the inhalation or ingestion of 
radioactively contaminated air or foodstuffs, respectively. 
The total exposure of a particular human organ or tissue 
consists of the sum of two components, namely the external 
and internal radiation contributions. 
The  absorbed dose  is  defined as  the  energy absorbed per 

 
 
 
 
unit of the mass of the irradiated material (eg. tissue) and is 
expressed using a basic unit Gy (gray) which corresponds 
to the energy of one J (joule) per kg.  The dose can be 
related to a point of interest or to a certain volume of 
material. For example, an organ or tissue dose represents 
the energy divided by the mass of the organ or tissue. The 
unit here is also Gy. One has to realize that the biological 
damage caused by the radiation is not due to the energy 
itself (which may result in a negligible increase of the 
temperature of the exposed mass) but because of other 
processes, mainly the ionization and excitation of atoms 
and molecules which may lead to damage of the cells. This 
damage may result in stochastic effects (at low exposures, 
up to about 0.5 Gy) or deterministic effects (at high 
exposures, above about 1 Gy).  

It has been recognized that both stochastic and 
deterministic effects depend not only on the dose but are 
also affected by the density of the energy deposited by 
radiation along their track in the living tissues. This is why 
the dose has to be weighted by appropriate factors, namely 
by a radiation weighting factor (in the case of stochastic 
effects) and a RBE (radiobiological effectiveness) factor (in 
the case of deterministic effects).  

The main quantity for the assessment of the risk due to 
exposures at a relatively low level is the effective dose E 
defined as 

 
where wR is the radiation weighting factor, wT is the tissue 

weighting factor and DT,R  is the average dose in organ or 
tissue T produced by radiation of type R. In other words, the 
effective dose is the sum of the absorbed doses to individual 
organs multiplied by weighting factors for the type of 
radiation and the organs or tissues irradiated. 

The basic unit of these quantities, as long as the dose is in 
Gy, is Sv. It is related to the old unit of rem which had been 
used previously in radiation protection as 1 Sv = 100 rem.  

We do not have an alternative system of similar quantities 
for the assessment of deterministic effects, although for 
organs or tissues sometimes the RBE-weighted dose is used, 
for which the unit Gy-Eq (gray-equivalent) was proposed. So 
far, the deterministic effects are usually expressed in Gy 
accompanied by some details with respect to the geometry 
of the exposure and the type of radiation. 

It may not be easy for a non-specialist in the field or a 
layman to fully understand the interpretation of the effective 
dose, which is usually given in mSv. However, it is important 
to be able to link the exposure expressed in mSv with the 
associated risk. An example may be helpful: if each person in 
a group of one-million people is exposed to an effective dose 
of 1 mSv, this may result in the induction of approximately 
55 cancer cases in the group over 10-20 years. Of course, 
since these effects are stochastic nobody can predict who 
will be affected.  For  an  individual  this  probability is 
5.5.10-5 mSv-1    (ICRP, 2007)  which  represents  a  very   low  
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Table 1.  Annual per capita effective doses from natural and man-made sources of radiation worldwide  
 

Source Annual effective dose (mSv) Typical range (mSv) 
Natural background 
    External 
o Cosmic rays 
o Terrestrial gamma rays 
   Internal 
o Inhalation (principally radon) 
o Ingestion 
     
Total1 

Medical (primarily diagnostic X rays) 
Man-made environmental 
   Atmospheric nuclear-weapons tests2 

   Chernobyl accident3 

   Nuclear power production4 

 
 
0.39 
0.48 
 
1.26 
0.3 
 
2.4 
0.6 
 
0.005 
0.002 
0.000 2 

 
 
0.3-1.0 
0.3-1.0 
 
0.2-10 
0.2-0.8 
 
1-13 
0.03-2.0 
 
up to 0.15 
highest 0.04 
up to 0.02 

   

 Notes: 1About 3-4 mSv in the Czech Republic 
   2Peak was in 1963 
   3Not more than 0.6 mSv of life exposure in the Czech Rep. (even for children born in 1986) 
   4Highest for critical groups at 1 km from some nuclear reactor sites 

 
 
 
risk indeed (1 in about 20.000). Here, we have to point out 
that among those persons considered (1 million) there will 
occur about 250,000 cancer cases due to other reasons. The 
situation can also be interpreted in the following way: while 
for an individual the risk is trivial and can be accepted as 
long as 1 mSv exposure is due to some practice having a 
beneficial contribution, 55 additional cancer cases in a 
group of 1 million may not be trivial from the point of view 
of society, which has to take some steps to treat those people 
affected.  

In comparison, the lifetime fatal risk from some everyday 
activities is estimated to be much higher, e.g., dying in a 
motor vehicle accident after driving 40,000 miles (or 64,000 
km) in a car – 1 in 2,000 (Radiology, 2014).  

In addition to the stochastic effects in terms of the 
occurrence of cancer cases, there are also some heritable 
effects although they are much lower than it was thought 
previously. In the example given above (the exposure of 1 
million people to 1 mSv) we may expect something like two 
cases of some abnormalities among children born in this 
group. Again, the number of spontaneous cases in such a 
group of people is much higher, namely 1 in 4-5.   

We cannot use the effective dose for high exposure where 
deterministic effects are expected. In this case the quantity 
of the absorbed dose in Gy is used instead. Sometimes, 
however, the unit Sv is used incorrectly, where for 
penetrating gammas and X-rays one can consider that 1,000 
mSv is more or less the same as 1 Gy. 
  
Exposure in perspective: How much is too much?  
 
In communication with the public it is important to stress 
the fact that we are all exposed to a certain amount of 
radiation whether we like it or not. Nothing much can be 

done about it. This exposure is due to cosmic radiation and 
natural radionuclides present in rock, soil, water and air. 
This natural exposure, often referred to as the radiation 
background, may vary depending on the geographic 
location, local geology and other factors such as diet 
(foodstuffs) and type of dwelling, including design and 
building materials.  

Obviously, the natural exposure is too low to be 
associated with any deterministic effects. Anything above 
the natural exposure results from the use of radiation and 
nuclear technologies in various practices including 
medicine, industry, agriculture, science and some other 
areas. The average worldwide values of the individual 
exposure and their typical ranges due to both natural and 
man-made origin are presented in Table 1 and illustrated in 
the pie graph in Figure 1, based on (UNSCEAR, 2000) and 
(UNSCEAR, 2008). In the case of man-made exposure the 
data express the average values, which include the 
contribution from exposure under normal (planned) 
situations as well as due to radiological accidents. These 
accidents visibly affect the personnel of the radiation or 
nuclear facilities and local population rather than having 
any significant impact on the average exposure values 
worldwide. 
There is a visible increase in the exposure coming from the 
medical use of radiation. This will likely continue and soon 
the average dose due to medical exposure may be higher 
than that due to natural radiation. This is why special 
attention should be paid to controlling medical exposure 
using strict measures to observe introduced guidance levels 
and optimizing the number of diagnostic examinations. 

Another factor which members of the public may not 
realize is the exposure of air crews (pilots and flight 
attendants) due to the  increased  level  of  cosmic  radiation  
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Figure 1:  The contribution to the population exposure due to various natural radiation sources 
and practices (medical, industrial etc.) 

 
 
 

Table 2.  Recommended dose limits in planned exposure situations 
 

Type of limit Annual occupational exposure Annual public exposure 
Effective dose 
Equivalent dose to lens of the eye  
Equivalent dose to the skin 
Equivalent dose to hands and feet 

20 mSv1 
150 mSv 
500 mSv 
500 mSv 

1 mSv2 
15 mSv 
50 mSv 

- 
   

Notes: 1Averaged over 5 years, with no more than 50 mSv in any one year 
2Exceptionally, a higher value of effective dose could be allowed in a year provided that the average   over 5 years 
does not exceed 1 mSv in a year 

 
 
 
with the altitude, which is about 5 mSv per year. This is 
comparable to dose received by the most exposed radiation 
workers.  

Adequate protection of radiation workers (professionally 
exposed) and members of the public is ensured by keeping 
radiation exposures not only below recommended dose 
limits but at the same time reducing the exposure to a very 
minimum in accordance with one of basic principles of 
radiation protection – ALARA (As Low As Reasonably 
Achievable). The latest dose limits proposed by the ICRP and 
recommended by the IAEA, European Union and other 
international organizations are shown in Table 2 (ICRP, 
2007; IAEA, 2011; EU, 20011).  
All professionals in radiation protection, including the users 
of radiation sources, should be familiar with the average 
values of the exposure to natural sources, dose limits and at 
least approximately be aware of the exposure due to the 
most important man-made sources and their applications. 
They are supposed to make use of this information when 
dealing and communicating with the public.  In order to 
establish a good communication atmosphere, no complex 
technical or scientific terminology should be used. 

Under normal conditions, in accordance with the basic 
radiation protection requirements, the exposure is not 
supposed to exceed the above-mentioned dose limits. On 
the contrary, everything possible has to be done to keep 
actual exposures at the lowest achievable level well below 
those limits. However, in the case of an accident, some 
guidance levels have been recommended in order to 
restrict the exposure of emergency workers. In such 
situations, the guidance values for restricting exposure to 
external penetrating radiation of emergency workers can 
reach up to 500 mSv. This applies especially to those who 
are engaged in life saving actions or actions to prevent 
severe deterministic effects and actions to prevent the 
development of catastrophic conditions that could 
significantly affect people and the environment.  

There are some specific applications of radioactive 
sources where there is a potential for a very high exposure. 
This is why the IAEA has developed the categorization of 
radioactive sources where five categories are recognized, 
category 1, which includes practices with the most 
dangerous sources, and category 5, which is characterized 
by  low  risk  sources (Table 3). This categorization is based  
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Table 3.  Categories for sealed sources used in common practices (IAEA, 2005) 
 

Category Ratio A/D) Example of sources and practices 
1 ≥ 1000 Radioisotope thermoelectric generators (RTGs), irradiators, 

teletherapy sources, multibeam teletherapy („gamma knife“) 
2 1000 > A/D ≥ 10 Industrial gamma radiography sources, high/medium dose rate 

brachytherapy sources 
3 10 > A/D ≥ 1 Fixed industrial gauges incorporating high activity sources, well 

logging gauges 
4 1> A/D ≥ 0.01 Low dose rate brachytherapy sources (except eye plaques and 

permanent implants), industrial gauges not incorporating high activity 
sources, bone densitometers, static eliminators 

5 0.01 > A/D Low dose rate brachytherapy eye plaques and permanent implant 
sources, electron capture devices, Mossbauer spectrometry sources, 

positron emission tomography check sources 
 

Note:  1This category also includes sources with an activity below the exempt activity, i.e., the activity of a 
radionuclide below which it is exempted from regulatory control.  
 

 

 
 

Figure 2:  Health effects associated with the external radiation 
exposure 

 
 
on the so-called dangerous activity D which is the activity of 
a particular source that could, if not under control, give rise 
to exposure sufficient to cause severe deterministic effects 
(IAEA, 2005).  

Under normal conditions the annual population exposure 
from the effluents released during the operation of nuclear 
power plants is at the level of 0.01 mSv, which is many 
times below the natural radiation background. Some 
medical diagnostic examinations may result in exposures as 
high as 20 mSv. Professional exposures only rarely exceed 
4-5 mSv per year. Any exposure above 50 mSv suggests that 
there is something wrong as to the procedures or 
equipment used, or it can indicate an accident which, if 
appropriate   measures   are   not   taken,  may  lead to much 

higher exposures. 
Possible health effects resulting from external whole body 
exposure (IAEA, 2012) is shown in Figure 2, which 
illustrates the range of exposures and their possible impact. 
In the case of internal contamination (intake or ingestion of 
radioactive material) the distribution of the exposure 
within the body may show some inhomogeneities. 
 
Public perception of radiation: Myths and 
misconceptions  
 
One of the main issues in communicating with the public is 
its basic (mis)understanding of radiation protection and the 
(un)biased  perception of  risks  associated  with  numerous  
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practical application of radiation and nuclear technologies 
which many people conjure up images of Hiroshima and 
Nagasaki, nuclear war, Chernobyl, Fukushima, cancer, 
deformed children, etc. The public is confused about 
radiation and its risks, and it is necessary to make a 
concerted effort to clarify the concept of risk (in 
perspective to other risks around us), to inform the public 
about the benefits this field, so that existing myths and 
misconceptions are dispelled.  

Perceptions of the severity of risk by ordinary people are 
usually quite different from the risks actually assessed, 
measured or calculated for many hazards and activities. 
There have been many surveys conducted among various 
groups (typical representatives of members of the public) 
to determine how risks were perceived. Individuals were 
asked to rank 30 activities in order of most hazardous to 
least hazardous. Usually they considered the risk due to 
radiation or nuclear technologies as the highest, which is 
obviously not true (HPS, 2013; Moore, 2014; Kanda, 2012). 

Public communications should be considered an integral 
part of the overall management of any use of dangerous 
radiation sources or nuclear reactors. In order to facilitate 
better perception of incidents or accidents by the public, an 
easily understandable and comprehendible risk factor scale 
associated with the exposure to ionizing radiation should 
be used. Experience has shown that any level of radiation is 
considered by the public and the media as absolutely 
dangerous and no differentiation of the real potential 
impact is taken into account. Although there are no definite 
conclusions with respect to very low doses (far below the 
natural radiation background), where there are even some 
suggestions about possible positive effects of such 
exposures (hormesis), in radiation protection a 
conservative linear no-threshold model is generally 
applied. This means that any exposure to ionizing radiation 
may contribute to the health risk which is proportional to 
the magnitude of this exposure.  

The transfer of a comprehensive message to the public is 
largely complicated by different terminology used, most of 
which are not easily understandable to the layman, who 
may not adequately interpret a correlation between scale 
levels and risk factors. All possible measures should be 
undertaken in order to improve the understanding and 
communication between radiation protection experts and 
governmental decision makers, politicians and local 
authorities. This is important especially in the case of an 
emergency, where the public should be informed why 
certain countermeasures are introduced. Such procedures 
surely will improve the credibility of the authorities, which 
is crucial particularly in case of a severe accident or a 
radiological terrorist attack. It would be most appropriate 
to have a more general risk scale, perhaps something like 
the Richter-scale for the assessment of the earthquake 
magnitude, for the assessment of radiological risk.  
The INES  Scale is  a  worldwide  tool  for  communicating to  
the public  in  a  consistent  way  the  safety significance  of  

 
 
 
 
nuclear and radiological events.  This scale explains the 
significance of events from a range of activities, including 
industrial and medical use of radiation sources, operations 
at nuclear facilities and transport of radioactive material. 
Events are classified on the scale at seven levels: Levels 1–3 
are called "incidents" and Levels 4–7 "accidents". The scale 
is designed so that the severity of an event is about ten 
times greater for each increase in level on the scale. Events 
without safety significance are called “deviations” and are 
classified Below Scale/Level 0 (IAEA, 2014). 

For the public, it seems, radiation is just bad at any level 
and everything has to be done to eliminate any radiation 
exposure at all. The mass media usually provokes a general 
feeling of anxiousness in the public anytime there is an 
exposure involving ionizing radiation or in case of any 
small mishap which normally is under control and does not 
present any risk to the public. The media tend to give broad 
coverage of such situations regardless of how small the 
actual or hypothetical exposure level is. Even minor 
incidents with very little or no exposure quite often appear 
on the front pages of the newspapers, while much larger 
exposures by other carcinogenic substances usually never 
make front pages. Consequently, the public, influenced by 
the media does not differentiate between high and low 
exposure. Ironically, the fact that we can measure even tiny 
radiation levels well below the natural radiation level is 
misused as evidence or a proof of the presence of radiation, 
which in such cases is absolutely negligible (but the 
instruments give some reading).   

An essential problem in the communication of radiation 
risk to the public is the various quantities and units used in 
radiation protection which substantially contribute to the 
confusion of the public. Particularly confusing are the 
different dimensions of the units where, for example, for 
the quantification of the dose or activity such prefixes as 
micro, mili, kilo, mega, giga or tera are used to distinguish 
between units and subunits. The confusion arises in 
particular when they are abbreviated (terms as Sv, mSv or 
μSv, all sound the same). In addition, journalists usually do 
not use abbreviations, but write out "milli-Sievert" or 
"mikro-Sievert and they easily change μ to m to yield e.g. 
"mSv" instead of "μSv, or m to M giving "MBq" instead of 
"mBq". The lay public may not even understand the 
difference between activity and dose or between dose and 
dose rate. This results in the difficulties of the public to 
differentiate between low, medium and high doses and 
their possible implications.   
 
A prerequisite for good communication with the public 
 
Some basic knowledge from basic and secondary school or 
college, trust in responsible authorities, education of 
teachers, medical doctors and journalists as well as people 
of mass media are a good foundation to achieve appropriate 
conditions for good and transparent communication with 
members of the public. Regular information provided to the  



 
 
 
 
public around major nuclear installations would also help 
in creating an atmosphere of confidence and trust in the 
safety of current technology.   

To stress once again, radiation protection standards and 
policies for the protection of the population are based on 
dose limits and constraints. These have been set based on 
radiobiological and epidemiological research and studies 
through which we know now about radiation health effects 
more than we know about the detrimental impacts of any 
other hazardous substances or agents. This should also be 
conveyed to the public to demonstrate that the specialists 
in radiation protection care and are constantly working on 
improving the safety of all nuclear and radiation 
installations.   

The communication should preferably be arranged 
through a spokesperson or another communicative and 
trusted person, the selection of whom should take into 
account primarily three factors: technical expertise, level of 
authority and communication skills. To be credible, the 
spokesperson should be an expert in the area and hold a 
position with a level of authority appropriate to the matter 
consistent with the specific communication. The 
spokesperson is often a senior official, who should be able 
to empathize with the public’s concerns and be able to 
simplify scientific and technical information.  

There are many other factors and skills the spokesperson 
should possess when communicating with the media 
He/she should be self-confident, straightforward, clear, 
simple, sincere, honest, comfortable and confident and their 
message should be brief  and to the point. Some special 
difficulties arise when a journalist asks for an interview 
through the phone. One has to be sure to find out whether 
the interview will be broadcast live or recorded and how 
much time will be allocated for answers to questions. We 
always have to keep in mind that any interview is an 
excellent opportunity to get an important message to the 
public. If an interviewed person cannot answer a question, 
he/she should give the reason why or indicate who the 
question should be put to. It is recommended to avoid any 
theorization or speculation. The public has the right to 
know only reliable information and facts about any 
radiation situation and the risks. The education of the 
population and communication with the general lay public 
should be carried out in such a way as to increase public 
understanding of radiation protection issues and, for 
example, prepare it for acceptance of future nuclear 
installations. The worst scenario would be a perception of 
radiation that would induce considerable resistance and 
opposition even against the use of radiation and other 
nuclear techniques in medicine where many of these 
modalities are irreplaceable.  

We have to intensify our efforts in communicating with 
the public and ensure its continuous education and 
enlightenment in order to avoid such situations where the 
public is under strong influence of “green” groups which 
claim that any use of radiation is harmful and spread  
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among the public the false information about the health 
effects of radiation which are portrayed in an exaggerated 
manner. They are trying to create an atmosphere which 
leaves the layman with a strange feeling that he/she was  
not told the whole truth or that there is still a risk he was 
not told about. One cannot deny that to explain the risk 
factors associated with a certain exposure level is very 
tedious task requiring longer explanations, especially when 
low doses are involved. This is particularly true in an 
accident situation where there is not enough time for 
lengthy discussions and scientific explanations which, 
anyway, the public being usually under some stress is 
reluctant to accept. 

For the general public and the media there is surely a 
need for a simple, easily understandable scale, for radiation 
exposure of human beings in order to assist in making 
radiation exposure values and their consequences to health 
more easily perceived in the context with other risks which 
are generally accepted.  

In principle, there are two kinds of the communications 
with the public: normal situations, when everything is 
going in accordance with the plan and thus everything is 
under control, and emergency situations, where a radiation 
protection expert is expected to give relevant information 
and guidance to concerned people. In emergency situations 
one has to admit that something unexpected has happened 
and that one understands that people are deeply worried. 
At the same time, the expert should try to convince the 
public that the responsible authorities were well prepared 
for such event and are doing their best to eliminate or 
reduced the impact of the accident to the very minimum.  

Even some experts in radiation protection may not 
always evaluate the situation correctly and in an unbiased 
way. A good example to document this menace has recently 
been discussed in relation with the assessment of possible 
consequences resulting from the Chernobyl accident 
(Balonov, 2012), which is continuing to attract the attention 
of experts, decision-makers and the general public. Now 
these consequences have been given added relevance by 
the similar accident in 2011 at the Fukushima-1 nuclear 
power plant in Japan. Expert analysis of radiation levels and 
effects has been conducted by international bodies—
UNSCEAR in 2008 and the Chernobyl Forum during 2003–
5. At the same time, some other scientists Yablokov, 2014) 
suggested a departure from analytical epidemiological 
studies in favour of ecological ones. This erroneous 
approach resulted in the overestimation of the number of 
accident victims by more than 800 000 deaths during 
1987–2004.  

Such mistakes in methodology conclude that these errors 
led to a clear exaggeration of radiation-induced health 
effects. Should similar mistakes be made following the 2011 
accident at Fukushima-1 this could lead quite unnecessarily 
to a panic reaction by the public about possible health 
effects and to erroneous decisions by the authorities in 
Japan. 
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Conclusion 
 
It is generally understood that the further development of 
the peaceful applications of ionizing radiation, 
radionuclides and nuclear energy (not only for production 
of electricity but also for other uses such as hydrogen 
production and the desalination of sea water) would 
require getting public support which can only be achieved 
by proper communications among the scientists, engineers 
and the relevant authorities on one side and members of 
the community on the other side in order for the public to 
understand the advantages and importance of new 
technologies as well as their safety and security with regard 
to meeting relevant internationally developed standards. 
The positive response of the public cannot be assured 
without some proactive measures aimed at its education 
and basic understanding, which is a prerequisite for mutual 
comprehension of the role of both parties where the public 
should be convinced that there is a common goal in the 
interest of the whole society. This is why it is desirable to 
adopt a methodical approach in establishing a system of 
education of basic radiation and nuclear technologies 
during compulsory education, where special attention 
should be paid to the continuous training of teachers in 
order to transfer the latest philosophy of the protection of 
society against any excessive and unjustified risk associated 
with the use of radiation and nuclear techniques. Special 
attention should also to be paid to relevant medical 
personnel who should be able to inform patients about the 
potential risks due to the medical uses of radiation sources 
in a simple but honest way. This will be more and more 
important since the continuous increase in radiation 
applications may result in a dramatic increase of the 
collective exposure. Everything suggests that in the near 
future the exposure due to medical diagnostic examinations 
will exceed the current average exposure due to natural 
radiation. The public should be prepared for such a 
situation in order to prevent panic due to the fear of 
medical applications of radiation, which, in general, is 
extremely useful to get valuable diagnostic information. 
Effective public communication inter alia should reassure 
individuals who are not directly at risk by reducing 
rumours, fears and anxiety or panic. An adequate approach 
can facilitate relief efforts and also maintain public trust 
and confidence in the organizations responsible for 
ensuring the welfare of the public. Communicating with the 
public about radiation is a challenging task where plain 
language, trust and availability of relevant information are 
the key elements.  
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