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� In justification of medical procedures
� In optimization of protection by comparing 

exposures:  
� Among hospitals, countries
� For the same type of examination
� From alternative examinations 

� In establishing dose constraints for comforters and 
volonteers in biomedical research
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� The same type of examination with the same
technique, but taken in different rooms, hospitals, or
countries
� The same type of examination obtained with

different techniques or projections
� Different types of examinations (for example a 

nuclear medicine with a CT examination)



� The dose distribution inside the body is similar
� There is no need to calculate organ doses nor  

effective dose to compare

� Comparisons can be made directy in terms of 
measurable quantities. Examples: 
� entrance surface air kerma, 
� air kerma-area product, 
� administered activity of radiopharmaceutical



� Different exposure factors, different projections, 
different radiopharmaceuticals
� The dose distribution is different
� In this situation effective dose is appropriate for

comparison
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� International Safety 
Standards establish 
requirements on 
constraints for comforters 
and volonteers in 
biomedical research, 
when the exposed 
individual does not 
directly benefit from the 
exposure
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� Average effective dose per procedure
� Collective effective dose for a given procedure or

practice or for the whole x-ray diagnostic or nuclear 
medicine
� Per caput doses, by dividing collective effective dose

by the population















� Detriment = r  E

� Coefficients wT and r were 
derived for populations 
and for the general 
population
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� Effective dose is used with some flexibility for 
populations that are different from those for which wT
and effective dose are derived
� In the context of 
� summarizing uses of radiation in medicine and 
� contribution to the population exposure, 
� not to calculate risk
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Effective dose should be expressed with no 
more than two significant figures
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� For radiation protection:
� Justification
� Optimization
� Dose constraints for comforters and volonteers

� For expressing radiation use and contributions to
population exposure
� But… 
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� Collective effective dose is not intended as a tool for 
epidemiological risk assessment, and it is 
inappropriate to use it in risk projections (ICRP 103).
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