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UNSCEAR's mandate 

• Established by UN General Assembly (GA) resolution in 1955 

• Assess levels, effects & risks of ionizing radiation 

• Disseminate findings to UN GA, scientific community & public 

• Scientists from 27 UN Member States 

• Other states & organizations provide relevant data 

• Holds annual sessions in Vienna 

• UNEP arranges secretariat and provides support 
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Scientific basis 

UNSCEAR's role in radiation protection 



To assess:  

− global estimates of level of 

exposure and frequency, with break-

downs by medical procedure, age, 

sex, health care level, and country; 

− trends in practice (including those 

relatively fast-changing);  

− supporting related information on 

equipment and staffing levels.  

UNSCEAR's medical exposure surveys 



 

– Diagnostic radiology 

• Plain radiography, fluoroscopy, CT and DEXA 

• Image guided interventional procedures 

– Nuclear medicine 

• Gamma camera, PET/CT and NM treatments 

– Radiation therapy 

• External beam therapy and brachytherapy 

Medical exposures categories 

http://rpop.iaea.org/RPOP/RPoP/Content/InformationFor/HealthProfessionals/6_OtherClinicalSpecialities/Dental/fig1a.jpg


Analytical model to extrapolate to a global level of medical 
radiological exposure 

 

[Mettler et al.: Analytical Modelling of Worldwide Medical Radiation Use. Health Physics. 52(2):133-141, 1987] 

Health Care Levels (HCL) classification 

• Estimating the frequency of 

medical radiation usage on a 

worldwide basis  

•  Number of physicians per 

population correlates with the 

number of medical radiological 

devices and procedures 

•Grouping of countries by health 

care systems / levels 



Health Care Levels (HCL) classification 

UNSCEAR’s model to global estimate medical exposures 

HCL   I : > 1000 physicians / 1 Mil. population 

HCL  II : 334 and 1000 physicians / 1 Mil. population 

HCL III : 100 and 333 physicians / 1 Mil. population 

HCL IV : < 100 physicians / 1 Mil. population  



• E (Effective dose) is used for expressing stochastic risk to 

radiation workers and to whole population 

– Given by: E =∑TwT HT 

 where equivalent dose to tissue or organ, HT, is weighted 

by dimensionless tissue weighting factor wT.  

Population dose estimation 

• Effective dose concept applies only to dose levels in 

radiology and nuclear medicine and is NOT appropriate to 

assess dose levels in radiation therapy. 



• S (Collective effective dose) is summation, over all types of 

examinations, of mean effective dose (Ee) for specific 

examination type multiplied by number of examinations (ne) 

– Given by: S =∑ Ee ne 

– ne = number of annual frequencies (expressed as number 

of examinations per 1,000 population)  

• "It is possible…to use effective dose and even collective dose 

for medical diagnostic exposure as long as this is done only for 

comparative purposes and for the same or similar patient 

populations, and it would require additional considerations or 

significant corrections if we try to use them to compare with 

other populations.” [UNSCEAR 2000] 

Population dose estimation 



Diagnostic radiology:    

Trend in annual frequency by HCL 

[UNSCEAR 2008 Report]  



Diagnostic radiology:  

Trend in annual frequency 

[UNSCEAR 1988, 1993, 2000, 2008 Reports] 



Nuclear medicine:  

Trend in annual frequency 

[UNSCEAR 1988, 1993, 2000, 2008 Reports] 



Diagnostic radiology:  

Trend in per caput effective dose 

[UNSCEAR 1988, 1993, 2000, 2008 Reports] 



[UNSCEAR 2008 Report] (Evaluation period 1997-2007) 

Diagnostic radiology: 

Annual average per caput effective dose 



Radiotherapy:  

Annual number of treatments per HCL 

[UNSCEAR 2008 Report] (Evaluation period 1997-2007) 



• Medical exposure remains by far largest artificial source of 

exposure and continues to grow significantly. 

• Distribution of medical exposures is uneven among counties 

and regions: 

    24% of world population receive:  

– 65% of all diagnostic examinations; 

– 90% of all nuclear medicine procedures; 

– 70% of total radiation therapy treatments. 

• The information are based mainly on HCL I countries. 

• UNSCEAR seeks to improve the data collection process and 

the global assessment methodology. 

 

 

Summary 



Electronic data collection process 

NCP download templates (1) and provide data (2). Data are imported into the UNSCEAR Medical 

Exposure Database (3). [Selected information are accessible on the portal (4)]. Exports (5) can be 

created at any time and used for reporting (6). 
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Data submission process  

• Data collection via excel templates; available on platform 

• Radiology including Interventional Procedures; 

• Nuclear Medicine; 

• Radiotherapy. 

 

• Data requested are questionnaire sheets: 

• General Information 

• Staffing and equipment 

• Frequency and age/sex distribution 

• Dosimetry 
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Data submission process  

 

• Data submission via online platform; upload function 

• Note Verbale to Missions in Vienna invited MS to nominate a 

National Contact Person (NCP) for UNSCEAR; ~40   

• NCPs are requested to submit data officially via platform; 

• Technical experts are allowed to register to the platform; 

• NCPs and experts can access submission on country page; 

• Additional material is valued as supporting information; 

• All contributions will be acknowledged at the relevant 

UNSCEAR Reports to the General Assambly; and   

 

• Countries don’t providing information will be extrapolated. 
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Preguntas? 

























survey@unscear.org 



 

• The new UNSCEAR data collection platform aims to increase 

the numbers of countries providing data by facilitating the 

collection process and providing a long term archive.  

• Due to the expected increased participation (HCL II-IV) and 

an a new estimation model taking health economic factors 

into account an improved estimation of the overall global 

medical exposure is expected. 

• The collaboration with International Organizations (e.g. IAEA, 

WHO, FORO) and professional societies (e.g. IRPA, IOMP, 

ISR) is essential to profit from existing experiences and to 

avoid duplication of efforts. 

 

Conclusion 



Muchas gracias por su atención! 


