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Recently published documents 

 2012: "Biological mechanisms of 
radiation actions at low doses. A white 
paper to guide the Scientific Committee's 
future programme of work" 

 http://www.unscear.org/docs/reports/Biological_mechanisms_WP_12-57831.pdf 

 

 2010 : UNSCEAR 2010 Report: "Summary 
of low-dose radiation effects on health". 

 http://www.unscear.org/docs/reports/2010/UNSCEAR_2010_Report_M.pdf 

  
 

 



Documents to be published 

 Two substantive scientific documents: 

 

 Assessment of the levels and effects of 
radiation exposure due to the nuclear 
accident after the 2011 in Fukushima  

 (80+ experts from 18 countries and 5 int. 
organizations involved) 

 

 Effects of radiation exposure on children 

 

 



Effects of radiation exposure on 
children 

 2006 UNSCEAR Report to the General Assembly: ...estimates 
of lifetime cancer risk for those exposed as children were uncertain 
and might be a factor of 2-3 times higher than estimates for a 
population exposed at all ages (based on lifetime risk projection 
model combining the risks of all tumour types together). 
 

 Epidemiological studies reported in the literature vary with regard 
to the specific age groups they consider.  
 

 Differences between children and adults - the absorbed dose 
from a given exposure due to their smaller bodies (organs closer 
together, less shielded, closer to the ground etc...)  
 

 Children = infants, children and adolescents (effects of in 
utero exposure not included) 
 

 Wide range of doses, variable dose rates, whole and 
partial body exposure were considered. 
 

 



Effects of radiation exposure on children 
(cont.) 

 23 different cancer types reviewed   
 

 Findings: tumour incidence in children is more variable than in adults and 
depends on the tumour type, age and gender 
 

 For about 25% of these cancer types, children were clearly more 
radiosensitive. These include leukaemia, and thyroid, skin. 
 

 For about 15 per cent of the cancer types (e.g. colon cancer), children appear 
to have about the same radiosensitivity as adults. 
 

 For about 10 per cent of cancer types (e.g. lung cancer), children appear less 
sensitive to external radiation exposure than adults.  
 

 For about 20% of cancer types (e.g. for oesophagus cancer), the data are too 
weak to draw a conclusion regarding any differences in risk.  
 

 For about 30% of cancer types (e.g. for Hodgkin’s disease, and prostate, 
rectum and uterus cancer), there is only a weak or no relationship between 
radiation exposure and risk at any age of exposure. 
 

 At present there are no statistically sufficient projections of lifetime 
risk for specific cancer types following exposure at young ages. Estimates 
currently used do not adequately capture the known variations. 
 



Effects of radiation exposure on 
children (cont.) 

Deterministic effects: 
 

Direct effects due to high (either acute or fractionated) doses - the differences 
in outcome between exposure in childhood and in adulthood are complex 
and can be explained by the interaction of different tissues and 
mechanisms.  

 

The difference between the radiation sensitivity of children and that of adults 
for deterministic effects in a specific organ is often not the same as the 
difference for cancer induction.  

 

There are some instances in which childhood exposure poses more risk than 
adulthood exposure (e.g. risk of cognitive defects, cataracts and thyroid 
nodules). 

 

There are other instances where the risk appears to be about the same (e.g. 
risk of neuroendocrine abnormalities), and there are a few instances where 
children’s tissues are more resistant (e.g. lungs and ovaries) 

 
 

 

Conclusion: generalizations should be avoided and attention should be 
directed to specifics of the exposure, age at exposure, absorbed dose to 
certain tissues and the particular endpoints of interest. 

 



Other documents in progress 

 

 Biological effects of selected internal emitters (tritium and 
uranium) 
 

 Development of an evaluation of medical exposures 
 

 Cancer epidemiology after low dose-rate exposure to 
environmental radiation 
 

 Methodology for estimating human exposures due to radioactive 
discharges 
 

 Radiation exposures from electricity generation 
 

 UNEP booklet  
 



Biological effects of selected internal 
emitters 

 Selected internal emitters: tritium and uranium. 
 

 More radionuclides were requested. 
 

 Document includes: Sources and levels, Characteristics, 
Dosimetry, Biological effects, Epidemiological studies (U) 
 

 The assessment of doses from intakes of other radionuclides 
required the use of biokinetic and dosimetric models (ICRP 
models). Questions: Are the models reasonable? Are the ICRP 
values of wR adequate to reflect RBE? Do the 
biological/epidemiological data support equivalence of risk for 
internal and external radiation sources? 
 

 Radon is the only one for which epidemiological information had 
become available.  

 
 



Development of an evaluation of medical 
exposures 

 Exposures of patients undergoing medical procedures represented the 
most significant source of artificial exposure to ionizing radiation,  

 Technology and practices in this area were changing rapidly and 

 Medical exposures - thematic priority for the period 2009–2013 
 

 Goals: 

 to provide reliable and comprehensive estimate of worldwide dose 
distributions and trends 

 to provide insight into the main sources of exposure, the most 
significant exposure situations and the main factors influencing 
dose distributions and trends 

 to facilitate evaluation of the impact of new techniques or 
technologies, of regulatory changes and of risk management 
programmes; 

 to identify emerging issues and opportunities for improvement that 
may warrant more attention and scrutiny; 
 



Development of an evaluation of medical 
exposures (cont.) 

  

 Collaboration with international and intergovernmental organizations IAEA 
and WHO etc. The arrangements for the periodic collection and exchange of 
data on radiation exposures of the general public, workers and, in particular, 
patients 

 Using electronic solutions to collect data;  
 Establish national UNSCEAR contact points; 
 Establish an expert group. 

 
 The new questionnaire deals separately with (a) diagnostic radiology and 

image-guided interventional radiology; (b) nuclear medicine; and (c) 
radiotherapy. For all categories, information on age and sex distribution will be 
collected in a separate worksheet to keep the questionnaire as simple as 
possible 
 

 A web-based questionnaire (based on EXCEL) on medical exposures has been 
developed and is being tested (will use automatic online upload system). 
 

 A test phase for data collection by 2014. First draft of the medical exposures 
report by 2015. 
 

 Future cooperation on basic research on medical exposures will progressively 
be ensured by MELODI. 



Cancer epidemiology after low dose-rate 
exposure to environmental radiation  

 Past UNSCEAR reports have not fully discussed the direct evidence of health effects due 
to low-dose-rate exposure. 
 

 Document will not include the epidemiological studies of radon exposure since they have 
already been well documented. Studies without individual doses were excluded. 
 

 The main epidemiological studies include those of residents in the areas of relatively 
HNBR levels compared to their respective control groups — Yangjiang, China and 
Karunagappally, India — and of residents of the places where the exposure to 
radiation of man-made origin has been relatively high for prolonged periods — regions 
along the Techa River, the Russian Federation.  
 

 To date, these studies have produced markedly different findings concerning the 
cancer risks associated with low-dose-rate radiation exposure: the Chinese and Indian 
studies provide no evidence of increased cancer risks for total doses up to 500 mGy , 
while the estimate of cancer-risk from the Russian study has no significant differences 
from the data on the survivors of the atomic bombings. 
 

 Other high-background areas  (monazite sands in Brazil, the hot springs in Iran, the 
contaminated nuclear testing sites in Semipalatinsk, contaminated areas due to the 
Chernobyl accident, and buildings with 60Co-contaminated rebars in Taiwan, China have 
more uncertainties (e.g. dosimetry) were not included . 

 



Methodology for estimating human 
exposures due to radioactive discharges 

 The methodology for use in future assessments of the impact of 
discharges from nuclear installations on members of the public. 
 

 Assessments of the exposures due to the various stages of the 
nuclear fuel cycle in order to determine the underlying trends 
with time. 
 

 Dose calculations due to atmospheric and hydrospheric 
discharges. 
 

 The radionuclides of particular interest are 3H, 14C, 85Kr and 
129I are also included. 
 

 The scope of the review was subsequently extended to include 
discharges from other energy sources, in order to ensure 
consistency in the assessment of radiation exposures from all 
forms of electricity generation. 

 



Radiation exposures from electricity 
generation  

 Update of previous UNSCEAR assessments of the radiation 
exposures due to electricity generation: (a) to reflect changes in 
technology; (b) to clarify the timescales of the impacts; and (c) 
to update the understanding of exposure pathways 
 

 Overall assessment of the radiological impact of the life cycles for 
fossil, nuclear and renewable fuels for electricity generation 
 

 Doses to exposed groups at a distance of 5 km from a 1 GW 
facility for each type of energy source 
 

 Doses to exposed groups at a distance of 5 km from a mine with 
production related to a 1 GW facility 
 

 

 Collective and per caput doses to the world’s population for each 
type of energy source. 



Strategic plan 2014-2019 

To increase awareness and deepen understanding 
among decision-makers, the scientific community and 
civil society with regard to levels of exposure to 
ionizing radiation and the related health and 
environmental effects as a sound basis for informed 
decision making on radiation-related issues 

 
Thematic priorities for the period:  
a)  the global impact of energy production (including 

follow-up of the consequences of the 2011 accident 
at the Fukushima-Daiichi nuclear power station) and 
of the rapidly expanding use of ionizing radiation in 
medical diagnosis and treatment;  

(b) radiation effects at low doses and low dose  
rates. 

 


