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LETTER TO THE EDITOR (AUGUST 24, 2017)

CONCERNING THE PAPER  
“OCCUPATIONAL EXPOSURE TO RADON  
FOR UNDERGROUND TOURIST ROUTES IN POLAND: 
DOSES TO LUNG AND THE RISK  
OF DEVELOPING LUNG CANCER”

Dear Editor,
We are writing with regard to the paper authored by Wal-
czak et al. entitled “Occupational exposure to radon for 
underground tourist routes in Poland: Doses to lung and 
the risk of developing lung cancer”  [1]. The authors of 
this paper evaluated the radon concentrations in 31 Polish 
underground tourist routes and calculated the equivalent 
dose to the lung. They also calculated the effective dose 
and the relative risk of lung cancer for the employees. The 
authors have reported that the relative risk of developing 
lung cancer for the people working in underground tourist 
routes was higher than for the general population. They 
have also reported that after 40 years of work, exposure 
to radon would be the cause of lung cancer in 42.3% of 
the cohort of all employees of the surveyed tourist routes. 
The authors used the Biological Effects of Ionizing Radia-
tion (BEIR) VI Report [2] model for calculating the rela-
tive risk of developing lung cancer.
This paper has some major shortcomings. The first short-
coming comes from the assumed model which does not 
have supporting evidence. The  BEIR  VI report stated 
that based on the analysis of available residential radon 
studies, it could not determine the shape of dose-response 

and so it decided to utilize the linear no-threshold (LNT) 
model to estimate the lung cancer risk from residential 
radon. The report dismissed the ecological study of Co-
hen [3] (that showed the invalidity of the LNT model) by 
claiming that confounding by smoking can explain the re-
duction of lung cancers observed by Cohen with increasing 
radon levels. Such a criticism is not valid, and confounding 
by smoking cannot explain the observations, as described 
by Siegel et al. [4].
Since the time of the BEIR VI report, numerous stud-
ies have shown a negative correlation between lung can-
cer mortality and radon concentration. For example, the 
retrospective case-control study by Thompson et al.  [5] 
showed substantial reduction of lung cancer rates be-
tween radon levels of 50 Bq/m3 and 123 Bq/m3 relative to 
a group at 0–25 Bq/m3. Analogous findings were report-
ed by other authors as described by Becker [6]. A recent 
study by Denton et al. has also shown reduction of lung 
cancers with increasing radon levels in Guam [7] whereas 
pooled studies [8,9] have claimed increased lung cancers 
with increasing residential radon levels, the  Bayesian 
analysis of many of those studies [10] shows that the col-
lection of published data does not support a conclusion 
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It has, indeed, been standard practice to use measured 
radon data with the LNT model to estimate lung cancer 
risk, for example in the recent publication by Axelsson 
et al. [18]. Though it is standard practice, it is not correct 
because the LNT model is not supported by evidence.
In summary, the use of the LNT model to estimate lung 
cancer risk due to radon in this study is not justifiable. 
A proper model that takes into account the observed re-
duction of lung cancers in residential areas with higher 
radon levels should be utilized to estimate the lung can-
cer risk due to occupational exposure to radon for under-
ground tourist routes in Poland.
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