
Radiation
& Health

Ahmet SALTIK, MD 
Professor of Public Health

LLM : Health Law
BSc : Public Administration & Political Sciences

Phase 3 lecture, 2022 - 23 
academic year, spring semester

31st March 2023, Ankara - TURKIYE

1
•Radiation can damage the DNA in our cells.

•High doses of radiation can cause 
Acute Radiation Syndrome (ARS) or 
Cutaneous Radiation Injuries (CRI).

•High doses of radiation could also lead to 
cancer later in life.
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At the end of this lecture, students are basicly expected to  :

Describe the radiation and related technical terms.

Explain the harmful effects of radiation on human body.

Understand how to use radiation and by-products in medicine

both for diagnostic & therapeutic purposes.

Conceive the measures and tools in order to prevent from harmful radiation.

Gain required knowledge how to utilise radiation and radio-pharmaceutical agents 

in particularly Radiology and Nuclear Medicine.

Recognising IAEA and it functions, responsibilities and some legal norms.

L e a r n i n g  o b j e c t i v e s....
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 Radioactive materials emit radiation, and this ability is called "radioactivity.

 In this case, it is expressed as "This rock has radioactivity" or "This rock emits radiation." 

 This ability of emitting radiation is expressed in the unit of "Becquerel (Bq).

 "Sievert (Sv)" is used as the unit of the radiation exposure dose necessary to know the 

effect of radiation to which a person is exposed. (conversion is possible "Sv" from "Bq)

 Higher radioactivity (value expressed in becquerels) means that the relevant radioactive 

material emits more radiation, but radiation exposure dose (value expressed in sieverts)

varies depending on the distance between the radioactive material and the person 

exposed there to. The intensity of radiation rises when the person is closer to the thing 

emitting radiation, and the intensity weakens as the distance becomes larger. 

 This is the same as a bright light bulb appearing dim at a distance.

D e f i n i t i o n s o f  b a s i c  t e r m s
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 Radioactive materials are materials that emit radiation. 

 Eg. the term is used as follows: "This water contains radioactive materials." 

 Although the term "radioactivity" is sometimes used in the meaning of 

radioactive materials, in the field of natural sciences, the term only 

refers to the ability to emit radiation. 

 If a sealed container contains water with radioactive materials, radiation 

may leak from the container, but radioactive materials do not come out. 

 If a container without a lid contains water with radioactive materials, 

there is a possibility that radioactive materials may spread due to spilling, etc.

D e f i n i t i o n s o f  e s s e n t i a l  t e r m s
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Scientists have been studying the effects of radiation for over 100 years; 
so we know quite a bit about how radiation interacts with living tissue, 

and its effect on the body. 
Because we can measure radiation and because we understand 

its health effects, we can work safely around it.

 As with other types of toxins, “the dose makes the poison”.
We receive low doses of radiation from our natural environment 

every day (background radiation).
We know that radiation at high doses can cause cancer, 

could harm fetuses and can even lead to death.

Radiation and basic concepts
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A light bulb, an object familiar to everyone, 
has the ability to emit light. 

Light bulb brightness is expressed in the unit of "Lumens" or "Watts." 
People receive the light and feel the brightness. 

The unit in this case is "Lux." The units related to radiation, 
such as Becquerel and Sievert, which we often hear about lately, 

also have a similar relation to the above. 
For inst. when a rock emits radiation, 

this rock is called a "radioactive material".

Radiation, radioactivity and radioactive materials 
are outlined below
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Furthermore, based on the results of various 
investigative studies, radiation doses 
due to the effect of the accident and 
natural radiation doses, as well as the 

total thereof, can be obtained separately. 

Means for radiation management and 
radiation protection are devised taking 

advantage of this feature of radiation, i.e., 
the easiness of measurement,

Radiation, radioactivity & radioactive 
materials are outlined below
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Particularly, 

repetitive DNA 

injury may create

a risk of failure

in repairement!
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 A dose received over a long period of time is less 
harmful than the same dose received all at once.

 A dose to a part of the body is less harmful than a dose 
to the whole body.

 Children and young adults are more sensitive 
to the effects of radiation.

 Pregnant people should follow the same protective 
action instructions as everyone else. 

 If pregnant people are advised to visit a community 
reception center (CRC) they should let CRC staff know 
about their pregnancy so that they can receive 
additional attention.

Fa c t o r s  t h a t  A f f e c t  D o s e
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H e a l t h  Ef f e c t s  o f  R a d i a t i o n
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R a d i a c t i v e  e m i s s i o n  :  α ,  β ,  ϒ e m i s s i o n s
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Absorbed dose Mean energy imparted by 
ionizing radiation to an irradiated medium 
per unit mass, expressed in grays (Gy). 1 Gy = 1 J/kg

Acute radiation syndrome A set of characteristic 
signs and symptoms observed after whole-body 
or large-volume partial-body high-dose 
radiation exposure

Becquerel In the International System, a unit of 
activity equal to one disintegration per second

Deterministic effects Health effects, the severity of 
which varies with dose; typically, there is a threshold 
below which they will not occur (e.g. acute radiation 
syndrome). Deterministic effects are also referred 
to as “tissue reactions” or non-stochastic effects

Ionizing radiation For the purposes of radiation 

protection, radiation capable of producing ion pairs 
in biological material(s).. The most dangerous type..
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 The term "risk" generally means "dangerousness" or "degree of hazard." 

However, more strictly, the term is used to refer to "the magnitude of 
the influence of damage," "the possibility of any damage (probability)," 
or "the combination of the magnitude of the influence and the possibility 
(probability)." 

On the other hand, what causes damage is called "hazard." 

 It is important to clearly distinguish hazard information on the existence 
or non-existence of hazards and risk information on the degree and 
probability of damage, and properly communicate and utilize 
these two types of information.

R i s k ,  H a z a r d ,  D a m a g e ,  S t o c h a s t i c  e f f e c t . .  
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 The focus is not on «whether or not there are any risks" 

but on "to what extent or by how many times 

risks increase.»

 When considering health effects of radiation, 

in particular, stochastic effects of radiation, 

it is common to use the term "risk" in the sense of 

«the probability (of contracting cancer or dying of 

cancer).»

 In this case, it should be noted that "having risks" 

is not equal to «(surely) being subject to damage.»

R i s k ,  H a z a r d ,  D a m a g e ,  S t o c h a s t i c  e f f e c t . .  

www.ahmetsaltik.net

http://www.ahmetsaltik.net/


31.03.2023 20www.ahmetsaltik.net

R i s k a n a l y s e

Portable radiation
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 In a radiation emergency, mothers who are in the affected area 
might be exposed to radiation and may also be internally 
contaminated if they eat, drink, or breathe in radioactive material.

 Radioactive material can be passed to babies:

•through breast milk of mothers with internal contamination.

•through contaminated water mixed with infant formula.

•while being held and fed if their caregiver has radioactive material 
on their skin or clothing (external contamination). 

•Babies may swallow or breathe in these materials while feeding 
and can become internally contaminated.

How to Feed Your Baby in a Radiation Emergency
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 Radioactive materials incorporated into the body may remain 
in the body for a certain period of time and move between organs 
but some of them are excreted or loose radioactivity 
as a result of emitting radiation. 

 Health effects of radiation are detailed…

 Effects of radiation may partially remain in cells 
but radiation itself does not remain in the body. 

 Humans cannot sense radiation with their five senses 
because radiation is invisible and odorless. 

 However, it has a feature that makes measuring easy.

R a d i a t i o n  i s  i n v i s i b l e  a n d  o d o r l e s s
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basic-1st-01.pdf (env.go.jp) 31.3.23

1 rem = 10 µ sievert
= 1 dental x-ray film
Fatal dose: 500 rem!
1 Gray =  10 RadUse in medicine :

Fluoroscopy, Angiography, 
Radiofrequency ablation

w
w

w
.a

h
m

et
sa

lt
ik

.n
et

https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-01.pdf
http://www.ahmetsaltik.net/


3
1
.0
3
.2
0
2
3

27

b
a

si
c-

1
st

-0
1

.p
d

f 
(e

nv
.g

o
.jp

)
3

1
.3

.2
3

www.ahmetsaltik.net

https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-01.pdf
http://www.ahmetsaltik.net/


3
1
.0
3
.2
0
2
3

28

basic-1st-01.pdf (env.go.jp) 31.3.23 www.ahmetsaltik.net

https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-01.pdf
http://www.ahmetsaltik.net/


3
1
.0
3
.2
0
2
3

29

basic-1st-01.pdf (env.go.jp) 31.3.23

www.ahmetsaltik.net

https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-01.pdf
http://www.ahmetsaltik.net/


 A risk of radiation-induced hereditary effects has not been 
definitively demonstrated in human populations. 

 Based on animal data, international scientific bodies consider that 
any risk of hereditary effects for the offspring of those who were 
exposed before they have conceived children would be much lower 
than the additional lifetime risk of cancer for the exposed individual 
him- or herself (about one order of magnitude lower). 

 The results show the largest additional cancer risks among those 
exposed in infancy (leukaemia in males and solid cancers in 
females). Fukushima, Health Riks Assessment by WHO, 2013.pdf 31.3.23

R a d i at i o n . .  h e r e d i t a r y  e f fe c t s
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UNDERSTANDING RADIOACTIVE WASTES-1
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Radioactive wastes are generated during various operations of the nuclear fuel cycle 
as well as production and use of radionuclide for various societal applications. 

The activities like mining and processing of uranium ore, fabrication of nuclear fuel, 
generation of power in nuclear reactor, processing of spent nuclear fuel, management 
of radioactive waste, production and use of radionuclide for various industrial 
and medical applications, research associating with radioactive material etc. 
generates the different types of radioactive waste. 

Radioactive waste can be in gas, liquid or solid form, and its level of radioactivity 
can vary. 

The waste can remain radioactive for a few hours or several months or even 
hundreds of thousands of years. https://www.barc.gov.in/pubaware/nw.html 31.3.23
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UNDERSTANDING RADIOACTIVE WASTES-2
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Depending on the level and nature of radioactivity, 

radioactive wastes can be classified as exempt waste, 

Low & Intermediate level waste and High Level Waste. 

The most important and advantageous property of 

radioactive waste is 'Its radioactive hazard potential 

reduces with time depending on the half lives of 

radionuclide present in the waste'. 

Such feature differentiates them significantly 

from conventional chemical or industrial waste, 

hazard potential or toxicity of which does not alter 

with time and remains constant till its transformation 

to other suitable form. IAEA BULLETIN-VOL.18, NO. 5/6 31.3.23
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TACKLING RADIOACTIVE WASTES EFFICIENTLY-1
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Any activity related to the nuclear fuel cycle, that produces or uses 
radioactive materials generates radio-active waste.

The management of radiation emitting radioactive material is a matter of concern 
and is what sets nuclear wastes apart.

Public acceptance of nuclear energy largely depends on the public assurance 
for safe management of radioactive wastes.

Not all nuclear wastes are particularly hazardous or difficult to manage 
as compared to other toxic industrial wastes.

 Safe management of radioactive waste has been accorded high priority right 
from the inception of our nuclear energy program. 

 In accordance with international guidelines, a coherent comprehensive and 
consistent set of principles and standards are being practiced all over the world 
for waste management system. 

https://www.barc.gov.in/pubaware/nw.html 31.3.23
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TACKLING RADIOACTIVE WASTES EFFICIENTLY-2
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 Radioactive waste would be managed 
in a manner so as not to cause any undue 
radiation risk to the workers, the public 
(present as well as future generation)
and the environment.

Management of these wastes covers the 
entire range of activities right from handling, 
treatment, conditioning, transport, storage 
and disposal.

 The recent technological developments 
in India realize the recovery of valuable 
radionuclide from radioactive waste
for societal application besides ensuring 
the highest level of safety in the 
management of radioactive waste.
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 External exposure is radiation that comes from somewhere 
outside the body and interacts with us. 

 The source of radiation can be a piece of equipment that produces
the radiation, like an x-ray machine, or it can be from radioactive materials 
in a container.

 In general, alpha, beta, gamma and x-ray radiation can be stopped by:
•Keeping the time of exposure to a minimum, / Reduce Time!

•Maintaining distance from the source, / Increase distance!

•When appropriate, placing a shield between yourself and the source, and

•Protecting yourself against radioactive contamination by using proper 

protective clothing./Use shielding! www.ahmetsaltik.net
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