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The largest source of data on human exposure to low dose rate radiation may be airline flight 

personnel, if enrolled for studies on health effects induced by the cosmic-ray-generated 

atmospheric ionizing radiation, whose total dose, increasing over the years, may cause delayed 

health effects, due to its so typical high-LET and highly ionizing neutron component. In this 

view, the Italian civilian airline flight personnel have been studied by analyzing their radiation 

exposure and associated effects. The study population includes all Italian civilian airline flight 

personnel, both cockpit and cabin crewmembers, whose work history records and actual 

flights (route, aircraft type, and date for each individual flight for each person where possible) 

were available. The dose calculations were performed along specific flight legs, taking into 

account the actual flight profiles for all different routes and the variations with time of solar 

and geomagnetic parameters. Dose values for each flight are applied to the flight history of 

study participants in order to estimate the individual annual and lifetime occupational radiation 

dose. Following the same protocol in terms of dose evaluation, a similar study has been 

performed for the Icelandic civilian aviation flight personnel. A comparative study of the 

exposure patterns of these two extreme populations has been performed. The Icelandic 

crewmembers, like only in the world their Canadian colleagues, always fly over or very close 

to the geomagnetic pole, and are this way exposed to high doses within each flight leg, 

whereas the Italian crewmembers, apart from transatlantic flights, are always flying close to 

the geomagnetic equator or anyhow quite far from the geomagnetic pole, receiving a small 

dose rates for each flight. Average dose rate values for aircraft types and routes have been 

obtained, and the annual individual dose for each crewmember is obtained by multiplying the 

average dose rates by the number of block hours for aircraft type flown each year. Analysis of 

particle spectra, dose rates and cumulative doses to crewmembers in relationship with 

different health outcomes for the two considered aircrew groups is in progress.  
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