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Natural radiation – no risk ?!  



(outdoor time  
 5 h/d) 

Average effective dose:  
Radon (2013) 

 

(1 m above 
 ground) 

Karte: Umweltradioaktivität und Strahlenbelastung im Jahr 2011 (Unterrichtung durch die Bundesregierung), Bundestagsdrucksache 17/14395 (2013); rm17297 
Grafik rechts: Umweltradioaktivität und Strahlenbelastung im Jahr 2013, Bundestagsdrucksache 18/5565 v. 13.07.2015 



Indoor radon - status 
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ERR = 0.11 (0.0-0.28) / 100 Bq/m3  
[Extrapolation from results for miners: 1.12 (1.02-1.25)] 
(n.s. tendency toward higher risks for SCLC, lower risks for older ages; 
 no difference: gender, years of education, smoking status, specific studies)  
 

Increased risks in subgroups with better exposure assessment   
(e.g. time in residence >25 J: 0.21 (0.03-0.52))  
 

Pooled analysis of  7 US-studies (New Jersey, Winnipeg, Missouri,  
Iowa, Connecticut, Utah, Idaho)  

Conditional logistic regression (cum. exposure 5-30 years prior to 1st Dx)  
- Age at 1st Dx (<60, 60-64, 65.69, 70-74, 75+ years)  
- Cigarette smoking  
    - cigarettes/d: Never-smokers, 1-9, 10-19, 20-29, 30+ /d 
    - duration of smoking: Never-smokers, 1-24, 25-34, 35-44, 45+ years)  
- total number of livelong addresses (<3, 3+)  
- years of measurement (<20, 20+ years)  
- indicator variable for specific study 

N=3662 cases (of these 2556 women), N=4966 controls (3596 women)  
 nuclear track dosimeter, 12 months measurement, living room, bedroom;  
address with longest duration 

 
BEIR VI: 10-15% of all lung cancers (US: 15,000-23,000 of a total of 157,400/J) 
  



Krebs durch Radon Radon cancers: Lung cancer 

(modif.)  



Outdoor environmental radiation 
exposure 2013 in Germany  

(assumption: 5 hours/d, based on  
ground level γ-dose rate measurements) 

 
 
 
 
 
 
 
 
 
 
 
 

Quelle: Umweltradioaktivität und 
Strahlenbelastung im Jahr 2013, Unterrichtung 

durch die Bundesregierung, 
Bundestagsdrucksache 18/5565 v. 

13.07.2015, S. 9. 
 







2,19 mSv/J 0,95 mSv/J 



  Radiation from nuclear    
  disasters  



Nuclear 
accidents 
 
Health detriment of 
Chernobyl: 
  
 16,000 (3,400-72,000)   
     Incident thyroid  
     cancers  
. 
 25,000 (11,000-59,000) 
     incident other cancers 
 
 15,000 excess  
     cancer deaths 
 
 
 
 
 
 













Quelle: Ostsee-Zeitung vom 21.10.2015, S. 4  

The first Fukushima-cancer case 
Government recognizes causation by occupational radiation exposure 





Epidemiology: „Classical“ cohorts 
  
  

Atomic bomb survivors in Hiroshima and Nagasaki 
Cohort: Life Span Study (LSS) of the RERF (establ. 1950-’52) 
N ≈ 100.000 participants (all ages) 
 
Average dose of the exposed: 270 mSv 
  
Problems:  
• up to 200.000 casualties – survivors are selection of  
     healthy/resilient 
• initiation of assessment 5-7 years after the nuclear bomb 
• „unexposed“ control group sampled from fallout-area 
Shimizu, JAMA 1990 (pap 4174) 



… … 



 Radiation epidemiology:  
quantifying risk 
 
A. cancer 



Excess relative risk 

Childhood cancer (<15 years) following prenatal exposure 





BMJ, Volume 331, 9 July 2005, 77-80 

Fig 1 Distribution of cumulative 
radiation doses among workers 
included in the analyses  
(N= 407,591; 5.2 mio. person years)  

>90   % <  50 mSv 
<  0.1% >500 mSv 



BMJ, Vol. 331, 9 July 2005, 77-80 

Abstract: 1-2% of all cancer deaths in the cohort caused by  
               occupational radiation exposure (appr. 1000-2000)  

(roughly 110,000 cancer deaths for other reasons 













Distribution of red bon marrow dose: Males 
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 Radiation epidemiology:  
quantifying risk 
 
B. unexpected additional diseases 



Environ Health Perspect 113(2005), 1-5 







B
M

J 328(2004), 19-24, bm
j.com

  

3094 males after radiation therapy  
of hemangioma before 18th month 

Comprehensive retrospective dose  
assessment (mean brain dose  < 100,  
max.>250 mGy)  

High school attendance, military cognitive  
tests (learning ability, logical reasoning)  

Risks consistently increased  

Limited impact of confounding 

Stat. sign. trends 

Higher risks for hemangioma in frontal brain 

Mean organ dose similar to organ dose in  
diagnostic CT for young children. 



B
M

J 328(2004), 19-24, bm
j.com

  



2011 









Quelle: BMJ 2010,340:b5349 



Quelle: BMJ 2010,340:b5349 



Cardio-vascular deaths: 
 1 – 13% / Sv  
 
Similar excess mortality due to  
non-cancer diseases as from cancers 
 (5% / Sv) 
 

2012 

Non-cancer deaths due to ionizing radiation 
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Der Spiegel 30/2002 



The truth about Alzheimer 

Alzheimer can be cured 



www.ippnw.de 

Ulm meeting 
19. Oktober 2013 
Interdisciplinary workshop with physicians, 
physicists, biologists, mathematicians, 
epidemiologigists 
Agenda: Review and compilation of scientific 
evidence on health effects of ionisiing radiation 

Health risks of ionising radiation 

http://www.ippnw.de/commonFiles/pdfs/Atomenergie/Ulmer_Experten
treffen_-_Gefahren_ionisierender_Strahlung.pdf 
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